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Abstract

Background/aims Self-expandable metal stents (SEMSs)

can be used for the palliation of malignant obstruction in

the upper gastrointestinal tract. This study assessed the

feasibility and efficacy of endoscopically inserted SEMSs

for the palliation of malignant obstruction in the stomach

and duodenum.

Methods Between January 2011 and April 2014, 220

patients with gastric or duodenal obstruction due to

malignancy underwent endoscopic SEMS insertion at Asan

Medical Center. The associations of technical/clinical

outcomes and complications with the type of stent and site

of obstruction were analyzed.

Results The 220 patients included 125 men (56.8 %) and

95 women (43.2 %); median patient age was 63 years. Fully

covered, partially covered, and uncovered SEMSs were

inserted into 16, 77, and 120 patients, respectively. Obstruc-

tions were located in the gastric outlet, including the duodenal

bulb, in 106 patients, and in the duodenal second and third

portions in 114 patients. Technical success was achieved in

213 of 220 patients (96.8 %) and clinical success in 184 of

213 (86.4 %). Clinical success rates were similar to the type

of stent, but were significantly greater for gastric outlet (95/

104, 91.3 %) than for duodenal (89/109, 81.7 %) obstructions

(p = 0.039). Stent migration was observed in 20 patients

(9.1 %) and stent obstruction in 51 (23.2 %). Rates of stent

migration were significantly higher for fully covered (6/16,

37.5 %) than for partially covered (7/77, 9.1 %) and uncov-

ered (7/120, 5.8 %) SEMSs (p\0.001) and were signifi-

cantly higher for gastric outlet (16/104, 15.4 %) than for

duodenal (4/109, 1.2 %) obstructions (p = 0.003). Rates of

stent obstruction were similar for fully covered (2/16,

12.5 %), partially covered (17/77, 22.1 %), and uncovered

(32/120, 26.7 %) SEMSs (p = 0.409) and in patients with

gastric outlet (26/104, 25.0 %) and duodenal (25/109,

22.9 %) obstruction (p = 0.724).

Conclusions SEMS selection for malignant obstruction of

the upper gastrointestinal tract depends on the site of

obstruction.

Keywords Malignant gastric outlet obstruction (GOO) �
Self-expandable metal stent (SEMS) � Palliation

Gastric outlet obstruction (GOO) is a clinical syndrome

characterized by epigastric abdominal pain and postpran-

dial vomiting due to mechanical obstruction [1]. Until the

late 1970s, benign disease was responsible for most cases

of GOO in adults, with malignancy accounting for only

10–39 % [2]. By contrast, in recent decades, 50–80 % of

obstructions have been attributable to malignancy [3, 4].

The most frequent causes of malignant GOO are pancreatic

cancer and advanced gastric cancer [5].

There have been many changes over time in the treat-

ment of malignant outlet obstruction. Although palliative

surgery, including bypass through a gastrojejunostomy,

was previously the treatment of choice, significant techni-

cal advances in stent development and endoscopic tech-

nology have increased the frequency of endoscopic stent
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insertion. Self-expandable metal stents (SEMSs) can be

used in the palliation of patients with malignant gastric or

duodenal obstruction and have been shown to restore oral

feeding ability [6, 7].

Endoscopic insertion of SEMSs was shown to have

technical success rates of 92–100 % and clinical success

rates of 75–92 %; complications included perforation,

obstruction, migration, and stent fracture [8–13]. The

location or quality of the obstruction made the endoscopist

choose a fully covered/partially covered/uncovered SEMS

[8, 10, 14–16]. Several small studies compared these three

stent types at different sites of obstruction, including the

gastric outlet and duodenum [15, 17–20]. This study ana-

lyzed the feasibility and efficacy of endoscopically inserted

SEMSs for the palliation of malignant obstruction

according to the type of stent and the site of obstruction.

Methods

Patients

This retrospective study assessed 220 patients who under-

went endoscopic SEMS insertion for the management of

GOOcaused bymalignancy between January 2011 andApril

2014 at Asan Medical Center, Seoul, Korea. Patients were

deemed eligible if (1) they had GOO due to malignancy; (2)

the obstruction was located from the distal one-third of the

stomach to the second and third portions of the duodenum

that could be reached by the endoscope; (3) they had Gastric

Outlet Obstruction Scoring System (GOOSS) [21] scores of

0 (no oral intake) to 2 (soft solid diet); and (4) they had

Eastern Cooperative Oncology Group (ECOG) performance

status of 0–2. Patients with benign strictures in the GI tract or

postoperative strictures without cancer recurrence, those

who underwent stent insertion for any other reason, includ-

ing endoscopic retrograde cholangiopancreatography

(ERCP) or before gastric surgery, patients who had

obstructions at any site other than the gastric outlet and

proximal duodenum, and patients with a history of previous

SEMS placement were excluded. Patients lost to follow-up

within 7 days were also excluded. The flow diagram of the

study population is shown in Fig. 1.

All patients provided informed consent to undergo the

procedures, and the study protocol was approved by the

Institutional Review Board of Asan Medical Center. The

study protocol was in complete compliance with the Dec-

laration of Helsinki, as revised in Edinburgh in 2000.

Procedures and follow-up schedule

Malignant GOO was diagnosed by clinical and endoscopic

examination. Clinical suspicion was based on changes in

the symptoms and signs of nausea, vomiting, reduced oral

intake, abdominal discomfort, and/or abdominal distention.

SEMSs, including Niti-S stents (Taewoong Medical, Seoul,

Korea), Bona stents (Standard Sci-Tech, Seoul, Korea),

Hanaro stents (M.I. Tech Co Ltd, Seoul, Korea), Boston

stents (Boston Scientific, MA, USA), and S&G stents

(S&G Biotech Inc, Seongnam, Korea), were inserted

endoscopically. The center diameter of these stents ranged

from 18 to 20 mm, and their length ranged from 6 to 14 cm

(Fig. 2). The choice of covered, partially covered, or

uncovered stent was based on the characteristics of the

lesion and the operator’s experience. Stent insertion pro-

cedures were performed by five experienced endoscopists

(JY Ahn, JH Lee, DH Kim, KD Choi, and HJ Song).

Though few number of fully covered stents were used,

among of them, five endoscopists had chosen one to eight

fully covered stents. Another type of stents was similarly

selected to 14–26 cases by each endoscopist. The SEMS

was placed across the area of stenosis using the endoscope

therapeutic canal over a metal guide under endoscopic

guidance, with or without fluoroscopic control. The SEMS

was subsequently released, and its position and location

were assessed by endoscopy with/without fluoroscopy.

Oral intake was started 1 day after SEMS insertion.

Definitions

Outcomes included rates of (1) technical success, (2)

clinical success, (3) adverse events, (4) patency, and (5)

overall survival. Technical success was defined as suc-

cessful deployment of the SEMS across the stricture, with

patency confirmed by a combination of endoscopy and

fluoroscopy. Clinical success was defined as an improve-

ment in obstructive symptoms and oral intake after SEMS

placement. The degree of oral intake was assessed using

the GOOSS before and 7 days after stent insertion, with

scores of 0–3 indicating no oral intake, an exclusively

liquid diet, an exclusively soft solid diet, and a full diet,

respectively. Performance status was assessed using the

ECOG scale, with scores of 0–4 indicating normal activity,

symptoms but ambulatory, in bed B50 % of the time, in

bed [50 % of the time, and completely bedridden,

respectively. The length of hospital stay was defined as the

time from SEMS placement until hospital discharge or

death. Complications were categorized as early (\1 week)

or late ([1 week) after SEMS placement. Duration of

patency was defined as the time between initial stent

placement and the recurrence of obstructive symptoms

caused by occlusion or migration of the stent because of

tumor ingrowth or overgrowth. Patients were categorized

as having peri-pyloric or duodenal obstruction, with peri-

pyloric obstruction defined as obstruction of a site in the

pylorus or bulb and duodenal obstruction as obstruction of
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a site on the second and/or third portion of the duodenum.

If the patient had no obstructive symptoms, patency dura-

tion was regarded as equal to survival time. Survival

duration was calculated as the time from SEMS insertion to

death or the endpoint of this study, if the patient remained

alive.

Statistical analysis

Continuous variables were expressed as mean and SD, and

compared using Student’s t tests. Categorical variables

were expressed as percentages and differences between

groups (by obstruction site) compared using Chi-square

tests. Cumulative patency and survival duration were

evaluated by the Kaplan–Meier method and compared

using log-rank tests. Two-sided p values \0.05 were

defined as statistically significant. All statistical analyses

were performed using IBM SPSS version 18.0 (SPSS Inc,

Chicago, IL, USA).

Results

Baseline characteristics of patients with GOO

The characteristics of the patients are summarized in

Table 1. Of the 220 patients, 125 (56.8 %) were male;

median patient age was 63 years [interquartile range (IQR)

53.3–70.0 years]. The most frequent causes of obstruction

were pancreatic cancer (32.3 %) and gastric cancer

(31.8 %). Peri-pyloric obstructions were observed in 106

patients and were due to gastric cancer (n = 68, 64.2 %),

cholangiocarcinoma (n = 12, 11.3 %), pancreatic cancer

(n = 10, 9.4 %), gallbladder (GB) cancer (n = 6, 5.7 %),

duodenal cancer (n = 3, 2.8 %), lymphoma (n = 1,

0.9 %), and metastasis (n = 6, 5.7 %). Duodenal obstruc-

tions were observed in 114 patients and were due to pan-

creatic cancer (n = 61, 53.5 %), cholangiocarcinoma

(n = 20, 17.5 %), duodenal cancer (n = 9, 7.9 %), GB

cancer (n = 5, 4.4 %), gastric cancer (n = 2, 1.8 %), and

Fig. 1 Flowchart of study population
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metastasis (n = 17, 14.9 %). The mean GOOSS score of

all 220 patients before stent insertion was 0.94 ± 0.725,

with no difference between patients with peri-pyloric and

duodenal obstruction (0.98 ± 0.676 vs. 0.89 ± 0.768,

p = 0.378).

Technical and clinical outcomes according

to the type of stent and the site of obstruction

Table 2 shows the outcomes of stent insertion. Endoscopic

stent placement was technically successful in 213 of 220

patients (96.8 %). Of these 213 patients, 16 (7.5 %), 77

(36.2 %), and 120 (56.3 %) patients underwent insertion of

fully covered, partially covered, and uncovered SEMSs,

respectively. Median stent width was 20 mm (IQR

20–20 mm), and median stent length was 80 mm (IQR

60–100 mm).

Clinical success rates were similar following the inser-

tion of fully covered, partially covered, and uncovered

SEMSs (93.8 vs. 88.3 vs. 84.2 %, respectively, p = 0.476).

Technical failures were observed in seven patients and

were due to the failure of guide-wire advance in two

patients, acute angulation in one, and far distal obstruction

site to reach through endoscopy in four. After technical

failure, four patients were successfully treated

radiologically, two received only supportive care, and one

underwent bypass surgery.

Complications according to the type of stent

and the site of obstruction

During a median follow-up of 2.8 months (IQR

1.2–5.6 months), stent migration was observed in 20

patients (9.1 %), obstruction in 51 (23.2 %), stent fracture

in two (0.9 %), and bile duct obstruction in one (0.5 %)

(Table 3). Of the 20 patients with stent migration, six

(30 %) underwent a re-intervention, whereas 13 (65 %)

received only supportive care. Of the 51 patients who

experienced stent obstruction, 25 (49 %) received re-in-

tervention therapy and three (5.9 %) underwent bypass

surgery. Both patients with stent fracture received sup-

portive care, and the one patient with bile duct obstruction

underwent a re-intervention for bile drainage.

Table 4 shows the sub-analyses of outcomes and com-

plications according to the type of stent and the site of

obstruction. Complication rates following SEMS insertion

into the peri-pyloric region were lowest for partially cov-

ered stents (13/36, 36.1 %), whereas complication rates

following insertion into the duodenal region were lowest

for uncovered stents (14/63, 22.2 %) (Table 4).

Fig. 2 Endoscopic view of types of fully covered (A, D), partially covered (B, E), and uncovered (C, F) SEMSs for peri-pyloric (A–C) and
duodenal (D–F) obstructions
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Early complications were observed in ten patients, at a

median 5 days. Five of these patients received supportive

care, whereas the others underwent endoscopic or radio-

logical re-intervention. Late complications were observed

in 64 patients, at a median 67 days. Management included

supportive care in 33 patients, re-intervention in 27, and

bypass surgery in 4. Patients with early and late compli-

cations did not differ significantly in site of obstruction or

type of stent.

Outcomes of food intake capacity

Food intake capacity, which was calculated by GOOSS

before and after stent placement, is summarized in Table 5.

Mean GOOSS was significantly higher after than before

stent placement (2.31 ± 0.782 vs. 0.94 ± 0.725,

p\ 0.001), but clinical success rate did not correlate with

baseline GOOSS (Table 5). Mean GOOSS scores were

higher after than before placement of fully covered stents

(1.77 ± 0.267 vs. 1.03 ± 0.363, p = 0.138) and signifi-

cantly higher after than before placement of partially

covered (1.77 ± 0.102 vs. 0.95 ± 0.123, p\ 0.001) and

uncovered (1.73 ± 0.073 vs. 1.01 ± 0.094, p\ 0.001)

SEMSs. Mean GOOSS was significantly higher after than

before stent placement in both the peri-pyloric

(1.69 ± 0.095 vs. 0.94 ± 0.118, p\ 0.001) and duodenal

(1.74 ± 0.073 vs. 0.99 ± 0.095, p\ 0.001) regions. For

stent placement in the peri-pyloric area, mean GOOSS

scores were higher after than before placement of fully

covered stents (1.77 ± 0.267 vs. 0.94 ± 0.118, p = 0.138)

and were significantly higher after than before placement

of partially covered (1.77 ± 0.102 vs. 0.95 ± 0.123,

p\ 0.001) and uncovered (1.73 ± 0.073 vs. 1.01 ± 0.094,

p\ 0.001) SEMSs.

With GOOSS, the nutritional factor was calculated by

albumin level after stent placement. However, there was no

significantly difference between pre-stenting albumin level

and poststenting albumin level (2.98 ± 0.62 vs.

2.95 ± 0.72, p = 0.492).

Patency duration and survival

The median stent patency period was 84 days (IQR

34.5–165.5 days), differing significantly in patients with

clinical success and failure after stent insertion

(141.64 ± 11.56 vs. 62.68 ± 17.43 days, p = 0.009;

Fig. 3). However, patency duration was independent of

Table 1 Baseline characteristics of patients who underwent stent

insertion for malignant obstruction of the upper gastrointestinal tract

(n = 220)

Median age, years (IQR) 63 (15–90)

Gender (male/female) 125/95 (56.8/43.2)

Source of malignancy

Pancreatic cancer 71 (32.3)

Gastric cancer 70 (31.8)

Bile duct cancer 32 (14.5)

Gallbladder cancer 11 (5.0)

Duodenal cancer 12 (5.5)

Lymphoma 1 (0.5)

Metastasis 23 (10.5)

Site of obstructiona

Peri-pyloric region 106 (48.2)

Duodenal region 114 (51.8)

GOOSS before stent insertion

0 (no oral intake) 65 (29.5)

1 (liquids only) 104 (47.3)

2 (soft solids) 51 (23.2)

Median duration of hospitalization, days (IQR) 12.5 (2–86)

Results presented as number of patients (%) or median (range)

IQR interquartile range, GOOSS gastric outlet obstruction scoring

system
a Peri-pyloric region: pylorus and duodenal bulb; Duodenal region:

second and third portions of the duodenum

Table 2 Technical and clinical

outcomes according to the type

of stent and the site of

obstruction

Success Failure Success (%) p value

Technical success (n = 220) 213 7 96.8 0.448

Peri-pyloric region 104 2 98.1

Duodenal region 109 5 95.6

Clinical success (n = 213) 184 29 86.4

Stent type 0.476

Fully covered 15 1 93.8

Partially covered 68 9 88.3

Uncovered 101 19 84.2

Site of obstructiona 0.039

Peri-pyloric region 95 9 91.3

Duodenal region 89 20 81.7

a Peri-pyloric region: pylorus and duodenal bulb; Duodenal region: second and third portions of the

duodenum
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obstruction site (p = 0.819) and stent type (p = 0.474).

Median patient survival was 124 days (IQR

55.5–224.0 days), being significantly longer in patients

with clinical success than in those with failure after stent

insertion (188.35 ± 12.93 vs. 80.89 ± 20.19 days,

p = 0.002).

Discussion

Malignant GOO is usually caused by pancreatic cancer,

gastric cancer, and other metastatic cancers [3, 22].

Patients with GOO present with epigastric pain, nausea,

vomiting, and poor oral intake. Dehydration and malnu-

trition also occur in these terminally ill patients and may

precipitate their hospitalization.

This study showed that the clinical success rate of stent

implantation was similar for the three stent types (fully

covered, partially covered, and uncovered), but higher in

the peri-pyloric than in the duodenal region. However,

complication rates differed by stent type. In the peri-py-

loric region, the complication rate was lower following

placement of partially covered than fully covered and

uncovered stents. In the duodenal region, however, com-

plication rates were lower for placement of partially cov-

ered and uncovered stents than for placement of fully

Table 3 Complications after

technical success
Complication (n) Technical success (n) Complication rate (%)

Migration 20 213 9.1

Stent type

Fully covered 6 16 37.5

Partially covered 7 77 9.1

Uncovered 7 120 5.8

Site of obstructiona

Peri-pyloric region 16 104 15.4

Duodenal region 4 109 1.2

Obstruction 51 213 23.2

Stent type

Fully covered 2 16 12.5

Partially covered 17 77 22.1

Uncovered 32 120 26.7

Site of obstruction

Peri-pyloric region 26 104 25.0

Duodenal region 25 109 22.9

Fracture 2 213 0.9

Stent type

Fully covered 1 16 6.3

Partially covered 0 77 0

Uncovered 1 120 0.8

Site of obstruction

Peri-pyloric region 2 104 1.9

Duodenal region 0 109 0

Bile duct obstruction 1 213 0.5

Stent type

Fully covered 0 16 0

Partially covered 1 77 1.3

Uncovered 0 120 0

Site of obstruction

Peri-pyloric region 0 104 0

Duodenal region 1 109 0.9

a Peri-pyloric region: pylorus and duodenal bulb; Duodenal region: second and third portions of the

duodenum
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covered stents. These findings indicate that stent-type

selection is dependent on the site of insertion. Covered

stents have been associated with high rates of stent

migration [23], and uncovered stents have been associated

with high rates of stent obstruction [24]. A meta-analysis of

the insertion of covered and uncovered stents showed a risk

ratio (RR) for technical success rate of 1.00 (95 % confi-

dential interval [CI] 0.98–1.01) and an RR for clinical

success of 1.04 (95 % CI 0.98–1.11) [25]. A multicenter

randomized trial of uncovered and covered stents showed

that both groups had technical success rates of 100 % and

comparable clinical success rates (93.5 vs. 87.1 %) [26].

The above-described meta-analysis found that covered

stents were associated with a high rate of stent migration

and uncovered stents were associated with a high rate of

stent obstruction [25]. To overcome the complications of

uncovered and covered stents, partially covered stents were

developed to minimize the tumor ingrowth observed with

uncovered stents and the stent migration observed with

covered stents. Although these partially covered stents had

technical and clinical success rates of 96.9 and 93.8 %,

respectively [19], few studies to date have assessed the

efficacy of partially covered stents for malignant GOO [15,

16].

This study compared success and complication rates

with each type of stent according to the site of obstruction.

In the peri-pyloric region, fully covered, partially covered,

and uncovered stents had similar clinical success (100 vs.

94.4 vs. 87.7 %, p = 0.512) and complication (45.5 vs.

36.1 vs. 45.6 %, p = 0.652) rates. Although these three

stent types had similar clinical success rates for duodenal

lesions (80.0 vs. 82.9 vs. 81.0 %, p = 1.000), complication

rates were significantly higher for fully covered (80.0 %)

than for partially covered (29.3 %) and uncovered (22.2 %)

stents (p = 0.023). Although fully covered stents were

used in relatively few patients, partially covered stents may

lower rates of overall complications, including migration

and obstruction, when used for obstructions in the peri-

pyloric region. For obstructions in the duodenal region,

partially covered and uncovered stents are equally safe in

reducing the risk of bile duct obstruction. As we mentioned

previously, these characteristics of stent type and the

operator’s preferences about complication occurrence are

thought to affect the clinical success among the groups of

stent type.

Few previous studies have evaluated stent placement

according to the site of obstruction. An assessment of early

re-stenosis relative to stenosis site found that obstruction

was more frequent at the postoperative anastomosis site

Table 4 Clinical outcomes and

complications according to the

type of stent and the site of

obstruction

Fully covered Partially covered Uncovered p value

Peri-pyloric regiona 11 36 57

Clinical success 11 (100) 34 (94.4) 50 (87.7) 0.512

Complications 5 (45.5) 13 (36.1) 26 (45.6) 0.652

Migration 4 (36.4) 6 (16.7) 6 (10.5) 0.098

Obstruction 0 (0.0) 7 (19.4) 19 (33.3) 0.034

Fracture 1 (9.1) 0 (0.0) 1 (1.8) 0.201

Duodenal regionb 5 41 63

Clinical success 4 (80.0) 34 (82.9) 51 (81.0) 1.000

Complications 4 (80.0) 12 (29.3) 14 (22.2) 0.023

Migration 2 (40.0) 1 (2.4) 1 (1.6) 0.010

Obstruction 2 (40.0) 10 (24.4) 13 (20.6) 0.545

Bile duct obstruction 0 (0.0) 1 (2.4) 0 (0.0) 0.422

Results presented as number of patients (%)
a Peri-pyloric region: pylorus and duodenal bulb
b Duodenal region: second and third portions of the duodenum

Table 5 Outcomes of food intake capacity

p value

Improved dietary status 184/213 (6.4)

Unchanged/worsened dietary status 27 (12.7)/2 (0.9)

Change in GOOSS \0.001

GOOSS before stent 0.94 ± 0.725

GOOSS after stent 2.31 ± 0.782

Change in GOOSS 0.538

GOOSS base 0 ? 1, 2, or 3 52/60 (86.7)

GOOSS base 1 ? 2 or 3 90/102 (88.2)

GOOSS base 2 ? 3 42/51 (82.4)

Results presented as number of patients (%) or mean ± SD

GOOSS gastric outlet obstruction scoring system
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than at other duodenal and pyloric area sites [27]. Survival

time was significantly longer following stent placement in

the duodenum than across the pyloric valve, although the

difference was not likely due to obstruction of the stent,

because both groups had similar stent patency [28]. Our

results, showing that the clinical success rate was higher for

stent placement in the peri-pyloric area than in the duo-

denum, also showed that matching stent type with site of

obstruction can reduce complication rates. We also found

that the difference in clinical success was related to the

main malignant obstruction in patients whom the stent

placement was successful. In peri-pyloric region, advanced

gastric cancer (68/104, 65.4 %) was the main cause of

GOO; by contrast, the main cause of duodenal region was

pancreatic cancer (57/104, 52.8 %). We think this differ-

ence in location of main tumor might have influenced on

the clinical outcomes.

The GOOSS scale was introduced to grade the clinical

degree of outlet obstruction, both before and after treat-

ment [21], and stent placement was found to improve

GOOSS scores [29, 30]. Similarly, we found that stent

placement significantly improved GOOSS score and the

ability to eat, but GOOSS scores did not correlate with

clinical success. The primary cause of GOO in these

patients was advanced gastric cancer. Therefore, these

patients could not consume a full or regular diet due to

decreased motility in the lower part of the stomach. Lim-

ited food intake relative to the median width of the stent

(20 mm) and patient food preferences can affect change in

GOOSS score after stent insertion.

Stent patency can be influenced by patient characteris-

tics, underlying malignancy, and stent type. Median stent

patency duration was reported to range from 9 to 23 weeks

[25], with clinical success being the most important factor

influencing stent patency [31]. Following clinical success,

stent patency time was determined relative to the devel-

opment of complications, including luminal obstruction of

the stent due to tumor ingrowth, stent migration, and stent

fracture [8, 9]. Chemotherapy after endoscopic stenting

was also found to affect stent patency [8, 24, 32, 33],

although palliative chemotherapy was not [25]. In our

study, the median stent patency period was 12 weeks,

similar to previous studies, and clinical success was asso-

ciated with the duration of stent patency. However, sub-

group analysis showed that stent patency was independent

of the site of obstruction and type of stent including fully

covered stents. Although chemotherapy may have affected

stent patency, this could not be determined due to the

retrospective nature of this study.

This study had several limitations associated with its

retrospective design and the small number of patients

implanted with fully covered stents. Furthermore, there

may have been selection bias in choosing patients for the

different treatment options, although patients who under-

went surgery or previous stent implantation and those who

were lost to follow-up were excluded. These findings

therefore require confirmation in future prospective ran-

domized studies with proper methodological design to

assess the efficacy of endoscopic stent insertion in patients

with malignant obstruction of the upper gastrointestinal

tract.

In conclusion, the choice of SEMS inserted endoscopi-

cally for malignant obstruction of the upper gastrointestinal

tract is dependent on the site of obstruction. Migration

should be considered when inserting fully covered stents

into the peri-pyloric area.

Fig. 3 Kaplan–Meier curves showing cumulative duration of stent patency (A) and cumulative survival (B) in patients with clinical success and

failure of SEMS placement
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