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Abstract
AIM: To compare the clinical outcomes of uncovered 
and covered self-expandable metal stent placements in 
patients with malignant duodenal obstruction.

METHODS: A total of 67 patients were retrospectively 

enrolled from January 2003 to June 2013. All patients 
had symptomatic obstruction characterized by nausea, 
vomiting, reduced oral intake, and weight loss. The 
exclusion criteria included asymptomatic duodenal 
obstruction, perforation or peritonitis, concomitant 
small bowel obstruction, or duodenal obstruction 
caused by benign strictures. The technical and clinical 
success rate, complication rate, and stent patency were 
compared according to the placement of uncovered (n  
= 38) or covered (n  = 29) stents.

RESULTS: The technical and clinical success rates did 
not differ between the uncovered and covered stent 
groups (100% vs  96.6% and 89.5% vs  82.8%). There 
were no differences in the overall complication rates 
between the uncovered and covered stent groups 
(31.6% vs  41.4%). However, stent migration occurred 
more frequently with covered than uncovered stents 
[20.7% (6/29) vs  0% (0/38), P  < 0.05]. Moreover, the 
overall cumulative median duration of stent patency 
was longer in uncovered than in covered stents [251 
d (95%CI: 149.8 d-352.2 d) vs  139 d (95%CI: 45.5 
d-232.5 d), P  < 0.05 by log-rank test] The overall 
cumulative median survival period was not different 
between the uncovered stent (70 d) and covered stent 
groups (60 d).

CONCLUSION: Uncovered stents may be preferable 
in malignant duodenal obstruction because of their 
greater resistance to stent migration and longer stent 
patency than covered stents. 

Key words: Duodenal obstruction; Stents; Palliative 
treatment; Gastric outlet obstruction; Neoplasms
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Core tip: Malignant duodenal obstruction is a terminal 
event in patients with pancreatic, hepatobiliary, 
duodenal, and metastatic cancer. In these patients, 
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maintenance of oral food intake is crucial because it is 
essential to their quality of life. However, comparison 
of clinical outcomes between uncovered and covered 
stent placements have been not well evaluated in 
malignant duodenal obstruction. Our results show 
that uncovered stents may be preferable in patients 
with malignant duodenal obstruction because of their 
greater resistance to stent migration and longer overall 
duration of stent patency than those of covered stents.
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INTRODUCTION
Malignant duodenal obstruction is a late complication 
of pancreatic, hepatobiliary, duodenal, and me­
tastatic cancer, which is usually diagnosed at an 
advanced stage when curative resection is im­
possible[1,2]. The median survival rate of patients 
with unresectable malignant duodenal obstruction 
varies widely and can be up to 6-12 mo[3]. Malignant 
duodenal obstruction leads to nausea, vomiting, 
and cachexia, resulting in progressive deterioration 
of the patient’s quality of life[4,5]. The main goal 
of treatment in these patients is palliation of obs­
tructive symptoms, thereby improving the quality 
of life. Although palliative surgical procedures have 
traditionally been performed, they are associated 
with a high rate of morbidity and mortality due to 
advanced disease and poor general condition[6-8]. 
Self-expandable metal stent (SEMS) placement is 
associated with a higher clinical success rate, shorter 
delay of oral intake following the procedure, lower 
incidence of delayed gastric emptying, and shorter 
hospital stay than palliative surgery[9,10].

Although SEMS insertion has an excellent te­
chnical and clinical success rate for relieving gastric 
outlet obstruction symptoms, recurrent obstruction 
of the uncovered SEMS due to progressive tumor 
ingrowth through the wire mesh of the stent is a 
significant problem[11-16]. To overcome the increased 
rate of recurrent obstruction associated with un­
covered stents, a covered stent has recently been 
used in the palliative treatment of malignant gastric 
outlet obstruction[17,18]. However, the use of covered 
stents has been plagued by stent migration[4,19]. 
Moreover, previous studies have focused on the 
clinical outcomes of stent placement in patients with 
peripyloric obstruction caused by gastric cancer. 
However, a limited number of clinical studies have 
compared the clinical outcomes between uncovered 

and covered metal stents in patients with malignant 
duodenal obstruction. Therefore, the present study 
aimed to compare the technical success rate, clinical 
success rate, complication rate, stent patency, and 
survival between uncovered and covered stents.

MATERIALS AND METHODS
Patients
We retrospectively reviewed our hospital’s database 
to identify all patients with malignant duodenal 
obstruction who underwent endoscopic SEMS pla­
cement at Seoul National University Boramae Hos­
pital between January 2003 and June 2013. All the 
patients had symptomatic obstruction characterized 
by nausea, vomiting, reduced oral intake, and weight 
loss. In patients with suspected biliary obstruction-
based on liver function tests and computed tomo­
graphy (CT) scan-endoscopic biliary stenting using 
a metallic stent was always attempted prior to 
duodenal stenting.

All patients underwent CT to determine the extent 
of the tumor and to evaluate the site, degree, and 
length of the obstructive lesion. The histopathological 
diagnosis was confirmed by endoscopic biopsy that 
was performed before or during stent placement.

The inclusion criteria were acute malignant gastric 
outlet obstruction, diagnosed based on the clinical 
obstructive symptoms and a radiologic examination. 
The exclusion criteria included asymptomatic patients 
with duodenal obstruction, evidence of perforation or 
peritonitis, concomitant small bowel obstruction, or 
duodenal obstruction caused by benign strictures.

The present study was performed in accordance 
with the guidelines of our institutional review board, 
which approved this study.

Duodenal SEMS placement
The stent length was selected by allowing for 
an additional 2-4 cm to be exposed distally and 
proximally to the obstructive lesion. The 3 stent 
types used in our study were as follows: (1) the 
Niti-S D-type pyloric/duodenal stent (uncovered 
SEMS; Taewoong Medical, Seoul, Korea); (2) the 
Niti-S Head-type pyloric/duodenal stent (covered 
SEMS; Taewoong Medical); and (3) the newly 
developed Niti-S Comvi-type pyloric/duodenal stent 
(covered SEMS; Taewoong Medical). The uncovered 
Niti-S D-type stent was made from a mesh of a 
single strand of nitinol wire formed into a cylindrical 
shape without flared ends. The covered Niti-S Head-
type stent had a silicone covering with uncovered 
flared ends. The covered Niti-S Comvi pyloric/
duodenal stent had a polytetrafluoroethylene (PTFE) 
covering with uncovered ends. The inserted stents 
had diameters of 18 mm, 20 mm, 22 mm, and 24 
mm and lengths of 60 mm, 80 mm, 100 mm, and 
120 mm.
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Two expert endoscopists (Jeong JB, Kim JW) 
inserted all the stents using an endoscopic approach. 
For the endoscopic stent placement, the endoscope 
(GIF-2T240 and CF-260, Olympus, Co., Tokyo, 
Japan) was carefully inserted into the lesion site. 
One or two clippings were subsequently performed 
> 2 cm proximal to the lesion. A 0.035-inch guide 
wire (Trace metro, Cook, United States) was passed 
across the obstruction and into the distal part of the 
obstruction. After a 5F biliary catheter was passed 
through the guide wire across the obstruction, the 
length of the obstructive lesion was measured by the 
injection of water-soluble contrast dye (Gastrograffin) 
through a 5F biliary catheter. A stent delivery system 
was advanced over the guide wire through the 
working channel of the endoscope and was inserted 
in the obstruction by fluoroscopic guidance. The 
stent was deployed at the stricture site while pulling 
back the outer sheath, under combined fluoroscopic 
and endoscopic guidance.

After stent placement, plain radiographs of the 
abdomen was obtained at 24 h, 48 h, and 72 h, and 
we evaluated the position of the stent and the relief 
of the gastric outlet obstruction.

Outcomes
Technical success was defined as successful stent 
placement across the obstructive lesion. Clinical 
success was defined as an increase based on the 
gastric outlet obstruction scoring system (GOOSS), 
with a score of > 1 point and/or reduction of poor 
oral intake or vomiting 1 wk after SEMS placement. 
GOOSS assigns a point score depending on the 
patient’s level of oral intake (none, 0; liquids only, 
1; soft solids, 2; low-residue or full diet, 3)[20]. 
Complications after stent insertion were defined as 
adverse events that induced the recurrence of ob­
structive symptoms, such as stent occlusion, stent 
migration, perforation, or biliary obstruction. Stent 
patency was defined by the period between the 
initial stent placement and loss of stent function as a 
result of the complications. 

Follow-up and stent patency duration
In patients with palliative stent placement, clinical 
follow-up or telephone interviews regarding the 
recurrence of obstructive symptoms were conducted 
at an interval of 1-3 mo.

The duration of stent patency was defined as the 
time from stent placement to stent-related compli­
cations. When no stent-related complication occurred, 
the duration of stent patency was considered equal to 
the survival duration.

Statistical analysis
Patients were divided into 2 groups according to 
stent type (uncovered and covered). Differences 
between the groups were analyzed using the Mann-

Whitney U test for continuous variables and the χ2 or 
Fisher exact test for categorical variables. Wilcoxon 
signed-rank tests were used to assess improvements 
in the GOOSS scores. Overall stent patency and 
patient survival were estimated using the Kaplan-
Meier method and compared using the log-rank test. 
The putative prognostic factors for stent patency 
were analyzed by the multivariate Cox proportional 
hazard model with forward stepwise selection. The 
following potential prognostic factors were included 
in this model: age, sex, patient performance 
status, underlying malignancy, stage of malignancy, 
obstruction site, stent type, length and diameter of 
stent, chemotherapy before and after stent placement, 
and biliary drainage before stent placement. The 
Factors with substantial impacts (P < 0.2) in the 
univariate analysis were subsequently evaluated with 
multivariate analysis. All statistical analyses were 
conducted using the IBM SPSS Statistics software, 
version 20 (IBM Corp., United States). A value of P < 
0.05 was considered significant.

RESULTS
Patient characteristics
SEMS placement was conducted in 67 patients with 
malignant duodenal obstruction. Twenty-nine of the 
patients were male. Our patients were aged 68.7 ± 
10.5 years (mean ± SD; range, 37 years-93 years). 
The causes of malignant obstruction were pancreatic 
cancer (46.3%), bile duct cancer (17.9%), gallbladder 
cancer (13.4%), ampulla of Vater cancer (7.5%), 
duodenal cancer (6%), others cancer including colon, 
bladder, and cervical cancer (6%), and hepatocellular 
carcinoma (3%). The median duration from tumor 
diagnosis to duodenal intervention was 116 d (range, 
1 d-2930 d).

The baseline characteristics did not differ sig­
nificantly between the 2 groups (Table 1). Of the 67 
patients, 38 patients (56.7%) received uncovered 
SEMS, whereas 28 (41.8%) received covered SEMS, 
with the exception of one case of technical failure (n 
= 1). Three patients in the uncovered stent group 
required 2 overlapping stents because of a long 
stricture at the time of diagnosis. Before the duodenal 
procedure, a considerable number of patients [29 
(76.3%) and 15 (51.7%) in the uncovered and 
covered stent groups, respectively] had undergone 
biliary drainage (percutaneous transhepatic biliary 
drainage, endoscopic retrograde biliary drainage, 
and surgery). Sixteen (23.9%) of the 67 patients 
received various palliative chemotherapeutic agents 
after metal stent placement. Twelve patients with 
advanced pancreatic cancer were administered the 
single agent gemcitabine (n = 2) or gemcitabine-
based combination chemotherapy (n = 12). Two 
patients with gallbladder cancer were treated with 
a combination of gemcitabine and cisplatin. One 
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placement due to poor expansion (n = 2), additional 
obstruction (n = 1), and poor medical condition 
due to septic shock (n = 1). In contrast, in the 
covered stent group, stent placement was clinically 
successful in 24 (82.8%) of the 29 patients. The 
remaining 4 patients (13.8%) experienced clinical 
failure of stent placement due to stent migration 
(n = 2), perforation (n = 1), and septic shock (n = 
1). The clinical success rate did not ultimately differ 
significantly between the uncovered and covered 
stent groups (89.5% vs 82.8%; Table 2). The 
GOOSS scores in the patients with technical success 
improved significantly compared to the scores before 
stent placement (mean, 1.55 vs 0.25, P < 0.001; 
Table 2).

Complications
During the follow-up period after stent insertion, 
12 (31.6%) of the 38 patients in the uncovered 
stent group and 12 (41.4%) of the 29 patients in 
the covered stent group experienced various types 
of complications, including stent migration (n = 6), 

patient with intrahepatic cholangiocarcinoma was 
managed with a combination of TS-1 and cisplatin. 
One patient with hilar cholangiocarcinoma was 
managed with a combination of gemcitabine and 
cisplatin.

Technical/clinical success rates according to stent type
The technical success rate was not different between 
the uncovered and covered stents (100% vs 97%; 
Table 2). Of the 29 patients who received uncovered 
stents, one patient experienced technical failure 
consisting of an inability to pass the guidewire 
through the obstruction of the third portion of the 
duodenum caused by pancreatic cancer. This patient 
ultimately underwent covered stent reintervention 3 
d after the first intervention.

Stent placement was clinically successful in 
34 (89.5%) of the 38 patients in the uncovered 
stent group (Table 2). The remaining 4 patients 
(10.5%) experienced clinical failure of the stent 

Table 1  Baseline characteristics

Stent type P  value

Uncovered
(n  = 38)

Covered
(n  = 29)

Age (yr) 68.9 ± 10.2 68.5 ± 11.2 0.860
Sex (M/F) 18/20 

(47.4/52.6)
11/18 

(37.9/62.1)
0.440

ECOG PS (0/1/2/3/4) 0/9/16/9/4 0/5/10/8/6  0.2031

Previous treatment
   Operation   6 (9.0) 5 (7.5) 1.000
   Chemotherapy   10 (14.9) 5 (7.5) 0.377
Previous biliary drainage
   PTBD   5 (13.2)   7 (24.1) 0.246
   ERBD 19 (50.0)   8 (27.6) 0.064
   PTBD and ERBD   5 (13.2) 0 (0.0) 0.064
Underlying malignancy  0.4231

   Pancreatic cancer 22 (32.8)   9 (13.4)
   Bile duct cancer 4 (6.0)   8 (11.9)
   Gallbladder cancer 4 (6.0) 5 (7.5)
   Ampullary cancer 3 (4.5) 2 (3.0)
   Duodenal cancer 1 (1.5) 3 (4.5)
   Hepatocellular carcinoma 1 (1.5) 1 (1.5)
   Others 3 (4.5) 1 (1.5)
Cancer stage  0.3351

   Ⅰ 1 (2.6) 1 (3.4)
   Ⅱ 3 (7.9)   5 (17.2)
   Ⅲ 2 (5.3) 1 (3.4)
   Ⅳ 32 (84.2) 22 (75.9)
Stent diameter (mm) 19.8 ± 0.55   19.4 ± 0.92 0.699
Stent length (mm) 99.5 ± 17.1 101.4 ± 14.3 0.688
Stent number 0.256
   1 stent 35 (53.0) 28 (42.4)
   2 stents 3 (4.5) 0 (0.0)
Median time interval to 
intervention from

96.5 (3-803) 118.0 (1-2930) 0.699

Initial diagnosis (d)
Chemotherapy after procedure 11 (28.9)   5 (17.2) 0.265
Median duration of follow-up (d)   71 (8-592)   60 (9-827) 0.411

1Linear by linear association. Values are presented as n (%), mean ± SD, 
or d (range). ECOG PS: Eastern cooperative oncology group performance 
status; PTBD: Percutaneous biliary drainage; ERBD: Endoscopic retrograde 
biliary drainage.

Table 2  Main outcomes and complications

Stent type P  value

Uncovered 
(n  = 38)

Covered 
(n  = 29)

Technical success 38 (100) 28 (96.6) 0.433
Clinical success  34 (89.5) 24 (82.8) 0.485
GOOSS score
   Pre-stenting (0/1/2/3) 31/3/4/0 25/2/2/0  0.5841

   Post-stenting (0/1/2/3) 4/10/18/61 5/11/10/32  0.1661

Causes of clinical failure   4 (10.5)   4 (13.8) 0.485
   Poor expansion 2 (5.3) 0 (0.0) 0.502
   Migration 0 (0.0) 2 (6.9) 0.184
   Perforation 0 (0.0) 1 (3.4) 0.433
   Peritoneal seeding 1 (2.7) 0 (0.0) 1.000
   Septic shock 1 (2.7) 1 (3.4) 1.000
Complications 12 (31.6) 12 (41.4) 0.407
   Migration 0 (0.0)   6 (20.7) 0.005
   Tumor ingrowth   6 (15.8) 1 (3.4) 0.129
   Perforation 0 (0.0) 2 (6.9) 0.184
   Biliary obstruction 3 (7.9) 0 (0.0) 0.252
   Stent collapse 0 (0.0)   3 (10.3) 0.076
   Poor expansion 2 (5.3) 0 (0.0) 0.502
   Food impact 1 (2.6) 0 (0.0) 1.000
Retreatment rate 12 (31.6) 10 (34.5) 0.802
   Stenting   5 (13.2)   9 (31.0) 0.075
   Operation 1 (2.6) 1 (3.4) 1.000
   Removal of food materials 1 (2.6) 0 (0.0) 1.000
   Ballooning 2 (5.3) 0 (0.0) 0.502
   PTBD 3 (7.9) 0 (0.0) 0.252
30-d mortality   6 (15.8)   8 (27.6) 0.239
Median time interval to 
reintervention from initial 
intervention (d)

     60 (14-251)   71 (2-147) 0.573

1Linear by linear association; 2The GOOSS score improved significantly 
after stent placement than those before stent placement (P < 0.001, 
Wilcoxon signed-rank test). Values are presented as number (%) or d 
(range). GOOSS: Gastric outlet obstruction scoring system = no oral intake, 
0; liquid only, 1; soft solids, 2; low-residue or full diet; PTBD: Percutaneous 
biliary drainage.
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tumor ingrowth (n = 7), bowel perforation (n = 
2), biliary obstruction (n = 3), stent collapse (n = 
3), poor stent expansion (n = 2), and food impact 
(n = 1; Table 2). The overall complication rate did 
not differ significantly between the uncovered and 
covered stent groups (31.6% vs 41.4%; Table 2). 
Stent migration was more frequent in covered stents 
than in uncovered stents [20.7% (6/38) vs 0% 
(0/29); P = 0.005; Table 2], which was managed 
with restenting. Tumor ingrowth occurred in the 
uncovered (n = 6) and covered stent groups (n = 1) 
and was retreated with restenting (n = 5), surgical 
operation (n = 1), and no retreatment (n = 1). 
Perforation was found in 2 patients who underwent 
a covered stent placement, with one patient un­
dergoing surgery and another patient refusing 
further treatment. Biliary obstruction developed 
only in the uncovered stent group without previous 
biliary drainage (n = 3), which was managed with 
percutaneous transhepatic biliary drainage (n = 3). 

Moreover, the retreatment rates for the uncovered 
and covered stents were not significantly different 
(31.6% vs 34.5%; Table 2).

Stent patency and survival
The median follow-up was 70 d (range, 8 d-827 
d). The overall cumulative median duration of stent 
patency was significantly longer in the uncovered 
stent group (251 d; 95%CI: 149.8 d-352.2 d) 
than in the covered stent group (139 d; 95%CI: 
45.5 d-232.5 d; P = 0.033; Figure 1). The overall 
cumulative median survival period was not different 
between the uncovered stent (70 d; 95%CI: 45.8 
d-94.3 d) and covered stent groups (60 d; 95%CI: 
32.3 d-87.7 d; P = 0.673). 

The statistical analyses of the potential factors 
predisposing to stent patency are summarized 
in Table 3. Multivariate Cox regression analysis 
identified that the type of inserted stent (covered) 
was the only independent prognostic factor for stent 
patency (HR = 2.586; 95%CI: 1.046-6.388; P = 
0.040).

DISCUSSION
Endoscopic stent placement has been widely used 
for inoperable malignant gastric outlet obstruction 
as an alternative treatment to surgery because of 
the high technical and clinical success rate, and high 
efficacy[6,11,21-25]. However, most previous studies 
have included patients with gastric cancer or have 
not focused on the duodenal stent results[11,21]; thus, 
previously reported results may not be applicable 
to malignant duodenal obstruction because gastric 
cancer and pancreaticobiliary cancer have different 
mechanisms of gastric outlet obstruction. Gastric 
cancer is the primary cause of gastric outlet obs­
truction, with the obstruction site usually being 

Table 3  Prognostic factors for stent patency

Univariate analysis Multivariate analysis

HR (95%CI) P  value HR (95%CI) P  value

Age (> 70 yr) 1.792 (0.731-4.391) 0.202
Sex (M) 0.998 (0.418-2.384) 0.996
ECOG PS (> 2) 1.436 (0.590-3.492) 0.425
Underlying malignancy (pancreatic cancer) 0.512 (0.205-1.276) 0.151
Stage (> Ⅲ) 0.955 (0.345-2.648) 0.930
Obstruction site 0.414
   Proximal of 2nd portion 1.000
   2nd portion 0.552 (0.211-1.441) 0.225
   Distal of 2nd portion 0.486 (0.116-2.042) 0.325
Stent
   Covered 2.586 (1.046-6.388) 0.040 2.586 (1.046-6.388) 0.040
   Length (> 100 mm) 1.261 (0.480-3.307) 0.638
   Diameter (> 18 mm) 0.664 (0.221-1.997) 0.466
Chemotherapy after stent insertion 0.425 (0.125-1.449) 0.172
Chemotherapy before stent insertion 0.261 (0.059-1.158) 0.077
Biliary drainage before stent insertion 0.799 (0.306-2.086) 0.646

ECOG PS: Eastern cooperative oncology group performance status.
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Figure 1  Overall stent patency between the uncovered (solid line) and 
covered stent groups (dotted line; P = 0.033).
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the peripyloric area. In contrast, pancreaticobiliary 
cancer arises because of secondary involvement of 
the duodenum and is usually combined with biliary 
obstruction for anatomical reasons[26].

We found that metal stent placement in patients 
with malignant duodenal obstruction is technically 
feasible and clinically effective. Our results (tech
nical and clinical success rates of 97% and 83%, 
respectively) were consistent with a previous sys­
tematic review of enteral stenting[21]. Although 
duodenal stent placement was technically feasible 
in most of our patients, endoscopic stent placement 
is technically more difficult in duodenal obstruction 
than in distal gastric obstruction, not only because 
of the loop formation by the endoscope in the 
distended stomach during the stent placement 
but also because of the curved configuration of 
the duodenal C-loop. In the present study, 11.9% 
(8/67) of patients experienced clinical failure, 
which is similar to the rate previously reported[27,28]. 
Interestingly, of the 8 patients who experienced 
clinical failure after stent placement, 2 patients could 
not tolerate oral intake because of their poor medical 
condition associated with septic shock after stenting. 
Similarly, patients’ performance status has been 
reported to affect their clinical improvement[28]. We 
propose that patient-related factors, such as general 
medical condition after stenting and performance 
status, should be considered potential factors for the 
clinical effectiveness of stenting.

The overall complication rate of 36% observed 
in this study is higher than that previously re­
ported (17%-28%)[11,29]; the discrepancy may 
originate from differences in patient ages, clinical 
conditions, sample sizes, anatomical locations, 
operator experience, and the definitions used 
for the complications between the studies[21]. 
Furthermore, we found that the overall complication 
rate was not different between the patients who 
underwent uncovered and covered stent placement, 
which is in agreement with the results reported 
in a previous prospective study[30]. However, the 
previous study[30] has a limitation in that the study 
enrolled only patients with gastric cancer; thus, 
the results may not be applicable to the present 
study, which included only patients with malignant 
duodenal obstruction. Our findings indicate that 
the complication rates in patients with malignant 
duodenal obstruction may not differ according to 
the type of stent used, as demonstrated in gastric 
cancer cases[30].

In this study, we found that stent migration 
was more frequent in covered stents than in un­
covered stents in patients with malignant duodenal 
obstruction, which is consistent with previous 
studies[27,31]. However, the earlier study by Waidmann 
et al[31] included a relatively small number of patients 
with uncovered stents (n = 16) and covered stents 
(n = 16). The other previous study[27] enrolled only 

patients with pancreatobiliary cancer. Although 
malignant duodenal obstruction is caused mainly 
by pancreatobiliary cancer, other malignancies 
(hepatocellular carcinoma, duodenal cancer, and 
metastasis from others cancer) may also cause 
malignant duodenal obstruction, as shown in our 
study. We postulate that the high rate of stent 
migration in the covered stents may be attributed 
to the imprecise approximation of the covering 
membrane of the stent to the duodenal wall, even 
when the stent was completely expanded. Given 
that the duodenal stents were placed in a severely 
angulated structure of the duodenal C-loop, they 
may have been subjected to high levels of stress, 
especially from the peristaltic movement in the 
area around the stent, which is more prone to stent 
migration.

Given that duodenal stent placement over the 
ampulla of Vater may be complicated by biliary 
obstruction, mandatory biliary decompression 
prior to stent placement in the second part of the 
duodenum has been recommended[32]. In contrast, 
Yoon et al[33] reported that biliary obstruction is 
a rare complication and that prophylactic biliary 
drainage is not required in patients who undergo 
covered stent placement. However, the stents in 
the present study were placed over the ampulla 
of Vater in 7 patients without previous biliary 
drainage. Jaundice occurred in 3 (42.9%) of the 
7 patients during the follow-up period, which was 
associated with the compression of the inserted 
stent to the ampulla of Vater, as shown in Figure 2. 
Therefore, we suggest that when considering the 
endoscopic management of duodenal obstruction in 
patients without clinically overt biliary obstruction, 
prophylactic biliary drainage should be considered.

We found that the overall stent patency was 
significantly longer in the patients who received 
uncovered stents than in those who received co­
vered stents. Similarly, Woo et al[27] reported that 
stent patency tended to be shorter in covered 
stents than in uncovered stents. We suggest that 
the placement of uncovered stents may be more 
useful in maintaining stent patency compared to 
covered stents in patients with malignant duodenal 
obstruction.

Previous studies[29,34] have shown that chemoth­
erapy after stent placement could be independently 
associated with prolonged stent patency. However, 
the previous study[29] included a mixed group of 
patients with not only malignant duodenal obs­
truction but also peripyloric obstruction. In contrast, 
Cha et al[35] reported that palliative chemotherapy 
does not improve stent patency in patients with 
malignant gastric outlet obstruction. In the current 
study, the type of inserted stent (covered) was 
only associated with stent patency (HR = 2.586; 
95%CI: 1.046-6.388; P = 0.040). These differences 
may originate from differences in chemotherapeutic 
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agents, underlying malignancy, anatomical location, 
and type of inserted stent. Therefore, further 
prospective randomized trials with control of the 
aforementioned confounding factors are required to 
determine the potential factors associated with stent 
patency and to identify appropriate individual patient 
groups for the placement of duodenal metal stents.

Our study has several limitations. First, the 
study was retrospective and conducted at a single 
center, which could introduce bias. Selection bias in 
the selection of stent type (uncovered vs covered) 
may have been involved because the stents were 
selected based on the preference and experience of 
the physician. Second, the present study included 
a relatively small number of patients in the covered 
stent group compared with the uncovered stent 
group. Further large-scale randomized prospective 
studies are necessary to overcome these limitations.

The results of the present study suggest that 
uncovered stents may be preferable in patients with 
malignant duodenal obstruction because of their 
increased resistance to stent migration and longer 
stent patency compared to covered stents.
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