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Purpose: Self-expandable metal stents are used for malignant duodenal obstruction. 
Outcomes between stents placed above and below the papilla of Vater differ, and no study 
has investigated these differences. We evaluated the efficacy and adverse events of stent 
placement in these two locations and reported our experience with self-expandable metal 
stent placement in patients.
Patients and Methods: We retrospectively analyzed the data of patients with unresectable 
metastatic cancers (n = 101), who underwent successful duodenal self-expandable metal stent 
placement between 2008 and 2018. Patients were divided into above and below the papilla of 
Vater groups. Patient demographics, technical and clinical outcomes, post-procedural mor-
bidity, and stent patency were analyzed.
Results: Overall, 71 and 30 patients had intestinal obstruction above (including the papilla 
itself) and below the papilla of Vater and underwent successful stenting. Common bile duct 
obstruction was more common in the above-papilla group. Procedure time was similar 
between the groups, if an appropriate endoscope could facilitate stent placement in the 
below-papilla group. Both groups achieved symptomatic relief. Median stent patency dura-
tion was not significantly different between the groups; three patients had severe gastro-
intestinal bleeding due to postoperative vascular-enteric fistula.
Conclusion: Self-expandable metal stents can effectively relieve symptoms of duodenal 
obstructions located above and below the papilla of Vater. Duodenoscopes could facilitate 
stent placement if the obstruction is located below the papilla of Vater; if gastrointestinal bleeding 
occurs postoperatively, the possibility of vascular-enteric fistula formation should be considered.
Keywords: enteric fistula, intestinal stricture, intestinal malignancy, bile duct obstruction, 
duodenoscope, gastrointestinal bleeding

Introduction
Duodenal obstruction is one of the most severe comorbidities caused by different 
malignancies, such as advanced local tumors in patients with pancreatic cancer or 
bile duct cancer or metastases that involve the peri-duodenal area. Typical symp-
toms include persistent nausea, vomiting, intolerance to oral intake, and weight loss 
and lead to malnutrition and delay in treatment of patients. Gastric bypass surgery 
with gastrojejunostomy has been proven effective for these patients. However, 
endoscopic placement of duodenal self-expandable metal stent (SEMS) has altered 
the management of malignant duodenal obstruction and improved quality of life of 
the patients.1–5
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Anatomically, the duodenum is divided into four sec-
tions (superior, descending, horizontal, and ascending), 
with the common bile duct and the pancreatic duct joining 
at the major duodenal papilla. Given that these complex 
sections communicate with each other, the clinical back-
ground, technical challenge, and outcomes of treatment are 
different, depending on the level of duodenal obstruction 
in relation to the major papilla. For example, stent place-
ment in patients with a malignant obstruction above the 
papilla of Vater could be performed easily with 
a gastroscope. However, stent placement in patients with 
malignant duodenal obstruction below the papilla of Vater 
can be difficult. No study has investigated these two types 
of duodenal obstructions separately. We describe our 
experience with patients with malignant duodenal obstruc-
tions above and below the papilla of Vater, who underwent 
SEMS placement. We also investigated the efficacy and 
adverse effects of the two stent placement procedures.

Patients and Methods
Study Design and Population
This retrospective cohort study analyzed the data of con-
secutive patients who underwent enteric SEMS placement 
at our interventional endoscopy unit between 2008 and 
2018. The study was approved by the Chang Gung 
Medical Foundation Institutional Review Board (IRB 
number: 201901718B0). Data acquisition and analysis 
were performed in accordance with the institution’s guide-
lines and regulations. To comply with data privacy laws, 
all subjects were de-identified to preserve their privacy. 
Owing to the retrospective design of the study, the require-
ment for obtaining informed consent from the patients was 
waived by the ethics committee. The study was performed 
in accordance with the principles stated in the Declaration 
of Helsinki.

Data Collection
All data (including the endoscopy and radiology reports) 
were collected from patient medical records. Patients were 
divided into the following groups, according to the loca-
tion of the stent placement: the above-papilla group (com-
prising patients with metallic stents placed covering the 
bulb to the papilla of Vater itself), and the below-papilla 
group (comprising patients with metallic stents placed 
below the papilla, including the lower part of the second 
section of the duodenum to the proximal jejunum). We 
collected data on patient demographics, tumor stage and 

origin, and biliary drainage before the procedure. 
Outcomes measured included technical and clinical suc-
cess, symptom resolution, stent patency, re-interventions, 
and complications.

Endoscopic Procedure
We placed a large-bore (16G) nasogastric tube and left it 
on free drainage for at least 24 hours before the procedure, 
to ensure adequate gastrointestinal tract decompression. 
Uncovered metal stents, such as BonaStent (Standard Sci 
Tech, Seoul, Korea) and WallFlex Enteral Stent (Boston 
Scientific, Massachusetts, USA), were used for the proce-
dures. Stent length ranged from 90 mm to 140 mm. We 
anchored two metal stents for long intestinal strictures, 
when a single stent was inadequate. To overcome the 
difficulty of endoscope working length and the working 
channel diameter, we employed therapeutic gastroscopes 
(GIF-2T240, Olympus, Tokyo, Japan) for stenting in the 
above-papilla group, and colonoscopes (CF-H260AI, 
Olympus, Tokyo, Japan) or large-channel duodenoscopes 
(TJF-260V, Olympus, Tokyo, Japan) in the “below the 
papilla” group. Stent deployment was performed using 
the through-the-scope method and under fluoroscopic 
guidance.6 A water-soluble contrast medium was injected 
through a stone retrieval balloon catheter, which is used 
for stone retrieval during endoscopic retrograde cholangio-
pancreatography (ERCP). Initially, we employed 
a retrieval balloon catheter to cross the stricture utilizing 
a hydrophilic guidewire (0.035-inch Jag wire; Boston 
Scientific, Massachusetts, USA). After the balloon catheter 
successfully passed the stricture, we inflated the balloon 
and injected a contrast medium from the side hole of the 
balloon catheter, to measure the length of the obstructive 
lesion. The length of the SEMS to be placed was deter-
mined based on the estimated obstruction length, with at 
least 10–20 mm tumor-free intestinal margins on both 
sides. The catheter was then removed, and a SEMS was 
introduced over the guidewire across the stricture and 
deployed across it. A contrast medium was injected 
through the endoscope at the proximal end of the SEMS 
to confirm satisfactory stent placement.

Follow-Up Information
Technical success was defined as successful deployment of 
the SEMS across the obstruction. Clinical success was 
defined as symptomatic relief and measured as an 
improvement in the standardized gastric outlet obstruction 
scoring system (GOOSS) score (0: no oral intake, 1: 
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liquids only, 2: soft solids, and 3: low-residue or full diet).7 

Re-intervention was defined as any additional procedure 
performed for recurrent gastric outlet obstruction. Patients 
who had obstructive jaundice with the tumor compressing 
the common bile duct were identified in our study. 
Antitumor therapy after the procedure (systemic che-
motherapy or regional radiotherapy) was also recorded. 
Moreover, the median stent patency rate and postoperative 
complications were also evaluated.

Statistical Analysis
Continuous variables were presented as the mean ± stan-
dard deviations; categorical variables were presented as 
frequencies and percentages. The median was reported 
with a 95% confidence interval (CI). The GOOSS score 
before and at 1 week after stent placement was compared 
using the Wilcoxon signed-rank test. Differences in the 
data between the above-papilla and the below-papilla 
groups were compared using the Fisher’s exact test for 
categorical variables, and the Mann–Whitney U-test for 
continuous variables. Stent patency rate was calculated by 
performing a Kaplan-Meier analysis. Statistical analyses 
were performed using SPSS Statistics, version 25 (IBM, 
Armonk, NY, USA). A two-sided p-value of <0.05 was 
considered statistically significant.

Results
Baseline Information
Overall, 103 patients were referred to our department for 
endoscopic stenting for symptomatic malignant duodenal 
obstruction and underwent palliative SEMS insertion. Of 
these, 71 patients had intestinal obstruction above the 
papilla of Vater (including the papilla of Vater itself), 
whereas 32 patients had intestinal obstruction below the 

papilla of Vater. Amongst the 32 patients with duodenal 
obstruction below the papilla of Vater, two patients experi-
enced SEMS placement failure due to an acute angulation 
and an inability to pass the guidewire. Technical success 
rate was 100% and 93% in the above-papilla and the 
below-papilla groups, respectively. In the above-papilla 
group, 30 patients underwent stenting with the Bonastent 
stent (Standard Sci Tech, Seoul, Korea), whereas 41 
patients underwent stenting with the WallFlex Enteral 
Stent (Boston Scientific, Massachusetts, USA). In the 
below-papilla group, 16 and 14 patients underwent stent-
ing with the Bonastent and the WallFlex Enteral stents, 
respectively. Baseline characteristics of the patients with 
malignant duodenal obstruction who underwent successful 
SEMS placement are shown in Table 1. Age, sex, and 
tumor stage were similar between the two groups. 
Pancreatic cancer contributed towards half of the cases 
of duodenal obstruction in both the above-papilla and the 
below-papilla groups. The above-papilla group was more 
likely to have duodenal obstructions caused by bile duct 
and duodenal cancers. Conversely, the below-papilla group 
was more likely to have duodenal obstructions caused by 
metastatic cancers (including colon, lung, ovarian, cervi-
cal, and urinary bladder cancers), and were less likely to 
have duodenal obstructions caused by bile duct and duo-
denal cancers. It was interesting to note that the above- 
papilla group was at an increased risk of having common 
bile duct obstruction. In the above-papilla group, 68 
patients (95.77%) had common bile duct obstruction 
before stent placement, with 44 patients undergoing com-
mon bile duct stent placement, and 24 patients undergoing 
percutaneous transhepatic cholangiography and drainage 
(PTCD) before duodenal stent placement. However, only 
6 patients (20.00%) in the below-papilla group had 

Table 1 Characteristics of Patients with Malignant Duodenal Obstruction Who Underwent Successful Self-Expandable Metal Stent 
Placement

Above the Papilla (N = 71) Below the Papilla (N = 30) P-value

Sex, male:female, n:n 36:35 17:13 P = 0.673

Age, years 63 ± 16* 62 ± 12* P = 0.407
TNM stage, III:IV, n:n 26:45 7:23 P = 0.248

Underlying malignancy
Pancreatic cancer 36 (50.70%) 16 (53.33%) P = 1.000

Common bile duct and duodenal cancers 31 (43.66%) 2 (6.67%) P<0.001

Metastatic cancers 4 (5.63%) 12 (40.00%) P<0.001
Bile duct obstruction 68 (95.77%) 6 (20.00%) P<0.001

Note: *Values are shown in mean ± standard deviation (percentage). 
Abbreviation: TNM, tumor node metastasis.
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common bile duct obstruction, with 2 patients undergoing 
common bile duct stent placement, and 4 patients under-
going PTCD.

Efficacy Evaluation
Clinical success with improvement in oral intake was 
achieved in all patients with successful stent placement. 
The mean procedure time was slightly longer in the below- 
papilla group than in the above-papilla group, but no sig-
nificant differences were observed (23.12 minutes in the 
below-papilla group and 18.62 minutes in the above-papilla 
group). The mean GOOSS score improved from 0.32 (pre- 
procedure) to 2.32 (post-procedure) in the above-papilla 
group and from 0.37 (pre-procedure) to 2.37 (post- 
procedure) in the below-papilla group, showing 
a statistically significant difference in both groups (p<0.001).

The median stent patency duration for the above-papilla 
and the below-papilla groups was 123 days (95% CI: 
106–141 days) and 156 days (95% CI: 113–198 days), 
respectively. The Kaplan-Meier curve is shown in Figure 1, 
and no significant differences were observed between the two 
groups. Recurrent obstructive symptoms occurred in 7 out of 
the 71 patients (9.85%) in the above-papilla group, and 3 out 
of the 30 patients (10%) in the below-papilla group. All 
recurrent obstruction cases were related to tumor in-growth. 
In the above-papilla group, all 7 patients underwent SEMS 
replacement. In the below-papilla group, 2 patients had to 
undergo palliative gastrojejunostomy, while the remaining 
patient underwent additional enteral metal stent insertion. 
All patients achieved symptomatic relief after the rescue 

procedure. The main study outcomes between the above- 
and the below-papilla groups are shown in Table 2.

Adverse Events
No stent migration or duodenal perforation was found in 
any of the patients. However, 3 patients experienced ser-
ious gastrointestinal bleeding, including 1 patient from the 
above-papilla group, and 2 patients from the below-papilla 
group. In the first case, the patient had pancreatic cancer 
with duodenal bulb involvement and experienced massive 
hematochezia and hypovolemic shock 3 days after the 
procedure. Upper gastrointestinal endoscopy revealed 
a large amount of blood in the duodenal bulb. 
Emergency angiography was performed and revealed con-
trast medium extravasation from the gastroduodenal artery 
into the duodenal bulb, just behind the SEMS (Figure 2).

The second case was a patient with pancreatic cancer 
with involvement of the third section of the duodenum. 
The tumor had encased the superior mesenteric artery. The 
patient had massive hematemesis 2 weeks after SEMS 
placement. He underwent emergency upper gastrointest-
inal endoscopy, which revealed no active bleeding above 
the papilla of Vater. Emergency radiography showed 
a superior mesenteric artery aneurysm with contrast med-
ium extravasation into the duodenal stent. The patient 
underwent emergency coil embolization treatment for the 
superior mesenteric artery aneurysm (Figure 3).

In the third case, the patient had ovarian cancer with 
retroperitoneal metastasis. Massive hematemesis was 
noted 6 months after SEMS placement. Upper gastroin-
testinal endoscopy revealed a small healing ulcer in the 

Figure 1 Kaplan–Meier curve showing the self-expandable metal stent patency rate of patients with malignant duodenal obstructions located above and below the papilla.
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antrum. Contrast-enhanced computed tomography (CT) 
imaging revealed active contrast medium leakage between 
the duodenum and the aorta, near the stent. The patient 
underwent aortic metal stent placement, which was per-
formed by a cardiovascular surgeon (Figure 4).

Discussion
Patients with malignant duodenal obstruction may present not 
only with progressive symptoms, such as nausea and vomit-
ing, but also with weight loss, early satiety, abdominal pain, 
cachexia, poor nutritional status, and severe dehydration.8 

Apart from gastrojejunostomy, SEMS placement can be per-
formed for the treatment of malignant duodenal obstruction. 

Patients who underwent stent placement took a shorter time to 
achieve oral intake and had a shorter length of hospital stay 
than patients who underwent gastrojejunostomy.9–12 

Endoscopic SEMS placement had lower morbidity and 
increased likelihood of patient recovery after the 
procedure.13,14 In our hospital, almost all SEMS placement 
procedures were performed under conscious sedation with 
intravenous midazolam and fentanyl, to avoid the risks asso-
ciated with general anesthesia for malnourished patients.

It was interesting to note that the cases of common bile 
duct obstructions were less frequent in patients with duode-
nal obstruction below the papilla, since a previous study 
evaluating SEMS placement in all sections of the duodenum 

Table 2 Outcomes of Patients with Malignant Duodenal Obstruction Who Underwent Successful Self-Expandable Metal Stent 
Placement

Above the Papilla (N = 71) Below the Papilla (N = 30) P-value

Mean procedure time 18.62 ± 11.11 min* 23.12± 14.72 min* P = 0.123

Mean stent length 11.62 ± 2.01 cm* 12.15 ± 1.85 cm* P = 0.219

Stent augmentation 3 (4.23%) 2 (6.67%) P = 0.632

GOOSS score

Mean score before stenting 0.32 ± 0.47* 0.37 ± 0.49*
Mean score after stenting 2.32 ± 0.75* 2.37 ± 0.48*

Chemotherapy after stenting 25 (35.21%) 16 (53.33%) P = 0.121

Anti-tumor radiation therapy 8 (26.67%) 6 (20.00%) P = 0.344

Number of complications 1 (1.41%) 2 (6.67%) P = 0.209
Number of recurrences 7 (9.86%) 3 (10.00%) P = 1.000

Median stent patency duration (95% CI) 123 days (106–141 days) 156 days (113–198 days) P = 0.778

Note: *Values are shown in mean ± standard deviation (percentage). 
Abbreviations: CI, confidence interval; GOOSS, gastric outlet obstruction scoring system.

Figure 2 A 72-year-old patient with pancreatic cancer and duodenal obstruction. (A) Computed tomographic imaging before the procedure reveals a tumor encasing the 
duodenal bulb. Outline of the celiac and gastroduodenal arteries is irregular due to tumor invasion (white arrowhead). (B) Massive hematemesis is observed 3 days after 
stenting. Angiography reveals contrast medium extravasation into the duodenum near the stent (black arrow).
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had revealed that biliary obstruction occurs in 93% of 
patients.15 Three types of duodenal strictures, according to 
their relation to the papilla of Vater, have been described.16 

Type I stenosis occurs at the level of the duodenal bulb or the 
upper duodenal genu, but without involving the papilla. Type 
II stenosis affects the second section of the duodenum, with 
involvement of the papilla. Type III stenosis involves the 
third section of the duodenum, distal to and without the 
involvement of the papilla. Patients with type III obstruction 
(similar to the obstruction observed in the below papilla 
group in our study) only accounted for 6.25% of all cases 
in the study.16 Another study on duodenal SEMS placement 
and gastrojejunostomy has reported that none of the 5 
patients who underwent gastrojejunostomy due to an 

obstruction of the third section of the duodenum had com-
mon bile duct obstruction.17 In our study, only 20% of the 
patients with malignant obstructions below the papilla 
required diversion of bile flow. However, bile duct diversion 
was required in 95% of the patients with duodenal obstruc-
tions above the papilla. This demonstrates that bile duct 
obstruction-related complications, especially biliary tract 
infections, may be less life threatening in patients with duo-
denal obstructions below the papilla.

Initially, we had hypothesized that duodenal SEMS pla-
cement below the papilla would be technically challenging 
due to the difficulty in approaching the stricture site and poor 
endoscopic handling due to the limited length of the endo-
scope. However, the difference in procedure time was not 

Figure 3 A 64-year-old patient with pancreatic cancer and duodenal obstruction. (A) Computed tomographic imaging before the procedure reveals a tumor encasing and 
invading the superior mesenteric artery. The vessel appears to have a fusiform shape (white arrow). (B) Hematemesis and hypovolemic shock are observed after stenting. 
Angiography reveals a superior mesenteric artery aneurysm near the stent.

Figure 4 A 22-year-old patient with ovarian cancer and retroperitoneal involvement who underwent duodenal metal stent placement. (A) Positron emission tomography- 
computed tomography performs before the procedure revealed a tumor infiltrating into the retroperitoneum, which causes an obstruction of the junction of the second and 
third portions of the duodenum (black arrow). The tumor is distant from aorta and the soft tissue around it is also tumor free. (B and C) The patient develops a massive 
hematemesis 6 months after the stenting procedure. Contrast-enhanced computed tomography scan reveals an active contrast medium leakage between the duodenum and 
the aorta near the stent (white arrow and arrowhead).
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statistically significant between the two groups in our series. 
We performed colonoscopy for SEMS placement below the 
papilla as described previously in a study,18 in which colono-
scopy was performed on 16 patients with distal duodenal 
obstruction (defined as the second half of the horizontal, 
ascending part of the duodenum, and the proximal jejunum), 
with a technical success rate of 93%. In the last 3 years, we 
have tried using side-viewing duodenoscopes for SEMS 
placement in the below-papilla group (10 cases). Side- 
viewing duodenoscopes have been used in 31 patients with 
a technical success rate of 100%.19 The availability of side- 
viewing duodenoscopes has also been reported in other 
studies.11,20 Conversely, SEMS placement in a shorter time 
has been demonstrated in a study that employed a forward- 
viewing rather than a side-viewing endoscope with 
a majority of the patients having an above-papilla duodenal 
obstruction (only one patient had duodenal obstruction in the 

third portion).21 Interestingly, procedure time with duodeno-
scopes was shorter than that with colonoscopes in the below- 
papilla group (28.35 ± 15.30 minutes using front-viewing 
colonoscope vs 12.70 ± 4.45 minutes using side-viewing 
duodenoscope, P<0.001), in our study. Side-viewing duode-
noscopes provided multiple views, compared to front- 
viewing endoscopes (Figure 5). We were able to maintain 
adequate distance between the front end of the endoscope 
and the stricture site and then “cannulate” the stricture site by 
maneuvering the catheter and the guidewire, similarly to 
what is done during ERCP.

Severe gastrointestinal bleeding related to duodenal SEMS 
placement is rare, occurring in only 0.5% of the patients in 
a previous meta-analysis.1 Recently, a multicenter study has 
revealed that the rate of gastrointestinal bleeding is 0.4%.22 In 
our series, we encountered 3 patients with life-threatening 
bleeding due to a vascular-enteric fistula. Although the clinical 

Figure 5 A case of malignant obstruction just below the papilla of Vater. (A and B) The front-viewing endoscope is placed close to the stricture site. Endoscopic view is 
poor, even when the endoscope is twisted. (C and D) After shifting to a side-viewing duodenoscope, the duodenal stricture site can be seen clearly, and the guidewire can be 
inserted across the stricture site using an elevator.
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presentation was similar in the 3 patients, the time at which the 
complication occurred was different. We classified post- 
SEMS placement bleeding into early (<30 days after the 
procedure) and late (>30 days after the procedure). Two of 
our patients had early bleeding at 3 and 14 days, respectively, 
after the procedure. Pre-procedure CT revealed that the bleed-
ing vessels were encased by the tumor, and their outline was 
irregular and blurred, suggesting that the vascular wall was 
invaded by the tumor. A case of massive bleeding within 72 
hours of duodenal SEMS placement, similar to our case of 
early bleeding, has been reported.23 The author of the case 
report had hypothesized that the massive bleeding was caused 
due to a combination of tumor infiltration into the vessel, 
dilation of the stricture, and the presence of the self- 
expandable metal duodenal stent. The same findings were 
also seen in the CT imaging performed before SEMS place-
ment, in all our cases that presented with early bleeding post- 
operatively (Figures 2 and 3). The vessels were invaded by 
a tumor near the stricture site, which might be a risk factor for 
early bleeding. In the remaining case, complication occurred 6 
months after the stent had expanded completely. Pre- 
procedure positron emission tomography-computed tomogra-
phy (PET-CT) imaging had revealed that the aorta had not 
been invaded by the tumor (Figure 4). Patients received radia-
tion therapy for the local tumor 3 months after the SEMS 
placement. In a previous study on esophageal cancer, patients 
with esophageal obstruction could be treated with metal stents 
successfully; however, patients receiving radiation therapy 
were at a greater risk for developing an aorto-esophageal 
fistula due to radiation-induced necrosis and vascular changes 
in the esophageal wall.24 The fistula formation mechanism 
might be related to the following two factors: development 
of fibrosis in the submucosa, and thrombosis of the vasa 
vasorum due to the radiation therapy, resulting in large vessel 
perforation.25–27 These factors might have contributed to the 
development of aorto-esophageal fistulas. The metal stent that 
we placed in the third section of the duodenum was similar to 
the one placed in the esophagus and close to the aorta. A case 
report demonstrated that metal stent placement in the third 
section of the duodenum led to aorto-duodenal fistula forma-
tion due to post-radiation duodenal strictures after a few 
years.28 Although radiation therapy is not routinely used for 
pancreatic or metastatic cancers in this anatomical region, it is 
considered for certain patients with malignant duodenal 
obstructions near large vessels, such as the aorta. Therefore, 
the risk of delayed bleeding due to the formation of vascular- 
enteric fistulas should be considered before SEMS placement.

The limitation of our study was its retrospective and 
observational design. In our experience, surgical bypass is 
rarely selected as a treatment for our patients, due to poor 
clinical conditions. Choosing the type of anti-tumor ther-
apy or best supportive care only also depends on the 
clinical situation of the patient. Our findings should also 
be verified in the clinical settings in the future.

Conclusion
SEMS placement below the papilla of Vater is 
a clinically effective option for treating malignant duo-
denal obstruction, similarly to SEMS placement above 
the papilla. Cases of common bile duct obstruction are 
less frequent in patients with duodenal obstruction 
below the papilla. Moreover, we found that side- 
viewing duodenoscopes could provide multiple views 
to facilitate SEMS placement below the papilla of 
Vater. If a major blood vessel near the stricture site is 
invaded by a tumor, or if the patient required radiation 
therapy for tumors near a large vessel, such as the aorta, 
metal stent placement should be considered keeping in 
mind the possibility of formation of a vascular-enteric 
fistula.
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