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Abstract
Self-expanding metal stents (SEMS) have demonstrated bene�ts in the setting of gastric outlet
obstruction (GOO) by improving oral intake tolerance and reducing gastrointestinal symptoms.
Endoscopic advances have enabled more minimally invasive procedures with fewer adverse events and
are more cost-effective compared to surgeries. Our survey aimed to explore clinical outcomes in patients
with palliative stents placed in the D3 and D4 portions of the duodenum. At a single tertiary care center
from 2008 to 2021, there were 17 patients that underwent SEMS placement in the D3 and D4 portions of
the duodenum, illustrating how rare this procedure is. There was 1 observed case of intestinal bleeding
(hematemesis) within 30 days of stent placement (incidence 5.9%) and 1 observed case of stent
migration (incidence of 5.9%). The total adverse event rate for duodenal stents placed in the D3 and D4
portions of the duodenum was found to be 11.7%. Duodenal stents placed in the D3 and D4 portions of
the duodenum had comparable adverse event rates compared to stents placed in the D1 and D2 portions
of the duodenum. 

Introduction:
Self-expanding metal stents (SEMS) have demonstrated bene�ts in the setting of gastric outlet
obstruction (GOO) by improving oral intake tolerance and reducing gastrointestinal symptoms [1].
Endoscopic advances have enabled more minimally invasive procedures with fewer adverse events and
are more cost-effective compared to surgeries. Particularly, in patients with limited life expectancy,
endoluminal stenting is the more favorable treatment option when compared to more invasive
gastrojejunostomy [2].

SEMS have primarily been used in the antral region and D1 and D2 portions of the duodenum. Current
literature regarding stent placement in D3 and D4 and related adverse events is limited [3, 4]. Our survey
aimed to explore the short and long-term clinical outcomes in patients with palliative stents placed in the
D3 and D4 portions of the duodenum.

Materials And Methods:
We identi�ed 17 patients that underwent SEMS placement in D3 and D4 between January 1, 2008 to
September 30, 2021 at a tertiary care medical center. A retrospective chart analysis collected pre-speci�ed
patient information including: demographics, underlying diagnosis, location of obstruction, size of stent,
and incidence of adverse events.

The primary adverse events recorded were incidence of intestinal bleeding (24 hours to 30 days),
intestinal perforation (within 96 hours), and stent migration (anytime following placement). Intestinal
bleeding was de�ned as any evidence of visible blood from the GI tract, including hematemesis, melena,
or hematochezia. Intestinal perforation was de�ned by evidence of bowel wall rupture during endoscopy
or imaging �ndings consistent with bowel wall perforation. Stent migration was determined by reviewing
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diagnostic studies following stent placement. Imaging modalities used were computed tomography
scans and x-ray �uoroscopy.

All experimental protocols were approved by the Georgetown University Institutional Review Board. All
methods were carried out in accordance with relevant guidelines and regulations. Informed consent was
obtained from all subjects or if applicable, their legal guardian(s).

Results:
A total of 17 patients were included in this case series, all of which had some degree of intestinal
obstruction present in the distal duodenum. 16 of the 17 patients (94%) experienced some degree of
symptomatic improvement following stent placement. In this study, the average time to death following
stent placement was found to be 4.81 months (Table 1). The cause of death was found to be related to
primary disease progression and not related to SEMS adverse events.
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Table 1
Demographic data for the patients included in the study: age, gender, location of stent, size of stent, and

underlying diagnosis. NSCLC, non-small cell lung cancer.
Age
(y.)

Sex
(M/F)

Location
of stent

Stent
Size

Indication for stent Time Elapsed from Stent to
Death (Months)

64 M D3 120mm x
22mm

Pancreatic
Adenocarcinoma

10

73 F D2-D3 120mm x
22mm

Retroperitoneal sarcoma N/a (still alive)

58 M Antrum-
D4

120mm x
22mm

Gastric Adenocarcinoma 25

46 F D2-D3 120mm x
22mm

NSCLC with metastasis to
small bowel

1

93 M Antrum-
D3

90mm x
22mm

Previous duodenal
perforation

2

61 F Antrum-
D3

90mm x
22mm

Pancreatic
Adenocarcinoma

Information not available

71 M D3 90mm x
22mm

Duodenal
Adenocarcinoma

1

77 M Antrum-
D4

120mm x
22mm

Gastric Adenocarcinoma N/a (still alive)

47 M D3 60mm x
22mm

Pancreatic
Adenocarcinoma

Information not available

93 F D3 120mm x
22mm

Duodenal
Adenocarcinoma

7

41 F D3 60mm x
22mm

Pancreatic
Adenocarcinoma

1

68 M D3 90mm x
22mm

Pancreatic
Adenocarcinoma

1

68 M Antrum-
D4

120mm x
22mm

Gastric Adenocarcinoma 1

55 F Antrum-
D3

90mm x
22mm

Metastatic
Adenocarcinoma of the
Breast

1

64 M D2-D3 60mm x
22mm

Pancreatic
Adenocarcinoma

Information not available

68 F D3 90mm x
22mm

Duodenal
Adenocarcinoma

3

54 M D3 90mm x
22mm

Pancreatic
Adenocarcinoma

Information not available
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There was 1 observed case of intestinal bleeding (hematemesis) within 30 days of stent placement,
which resolved without intervention. There were no observed adverse events of intestinal perforation
within 96 hours. 1 out of 17 patients (5.9%) had a con�rmed case of stent migration, which required
surgical exploration due to small bowel obstruction several months after initial placement. 3 out of 17
patients (17.6%) experienced tumor ingrowth through and around the stent resulting in recurrence of
symptoms (Table 2).

Table 2
Lists number of occurrences for different

adverse events. Bleeding time frame was within
30 days of stent placement. Intestinal

perforation time frame was reviewed within 72
hours of stent placement. Migration and tumor
in-growth time frame were any time following

stent placement.
Adverse Events Occurrences (N = 17)

Intestinal Bleeding 1 (Hematemesis)

Intestinal Perforation 0

Migration 1

Tumor in-growth 3

Discussion:
This case series aimed to better elucidate the short and long-term outcomes of palliative stenting in the
distal duodenum. Both intestinal bleeding and stent migration were observed with an overall adverse
event rate of 11.7%. Both intestinal bleeding and stent migration occurred at rates of 5.9%. These rates
are comparable to previous studies that looked at gastric and proximal duodenal stenting, which found
overall adverse event rates and migration rates of 17% and 11%, respectively [5]. This survey represents
one of the �rst to look at duodenal stenting speci�cally in the D3 and D4 portions, as previous studies
have not differentiated between where stents were placed in the duodenum [6].

Tumor ingrowth has been noted as one of the most common causes of symptom recurrence [4]. 3 out of
17 (17.6%) patients reviewed experienced symptom recurrence with endoscopy-con�rmed tumor
ingrowth. In all cases, repeat endoscopic stenting resulted in symptomatic improvement with no
additional observed adverse events. The rate of tumor ingrowth in this study was comparable to stents
placed in more proximal regions of the duodenum, which recorded occlusion rates of approximately 23%
[4].

Previous clinical trials have shown SEMS placed in the antral region of the stomach and D1 and D2
portions of the duodenum to be highly effective in improving symptomatic GOO, estimated at rates
greater than 85% [1, 6]. With 16 out of 17 patients experiencing symptomatic relief, SEMS placement in
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the D3 and D4 portion of the duodenum reproduced clinical e�cacy rates in line with previously studied
locations for SEMS deployment.

This survey con�rms that palliative duodenal stenting is an effective and safe treatment for patients with
symptomatic duodenal obstruction despite possible study limitations with over 90 percent of patients
experiencing relief following SEMS placement. These limitations include restricted sample size as well as
access to follow-up health records. It is possible that additional adverse events occurred in patients that
received care at other facilities, and therefore were not accessible to our group. Additional follow-up is
warranted to con�rm the �ndings of this survey and better elucidate the possible technical limitations of
placing SEMS in the distal duodenum.

In conclusion, our survey found that SEMS placed in the D3 and D4 portion of the duodenum have
adverse event rates comparable to SEMS placed in the D1 and D2 portions of the duodenum. This offers
additional therapy options for patients with symptomatic obstruction localized to the distal duodenum
and are appropriate candidates for endoscopic intervention.

Declarations:
Authors Contribution Statement

Srikar Reddy created the database of patient applicable to the conducted survey. He also helped with
analysis and wrote the “Introduction and “Materials and Methods” sections of the manuscript. Zachary
Dailey and Ahmad Al Nakshabandi both contributed to the data analysis and wrote the other sections of
the manuscript. Walid Chalhoub helped interpret the data and edited the entirety of the manuscript.

Availability of Data and Materials

All data generated or analyzed during this study are included in this published article and supplementary
information �les.

Additional Information

The authors declare no competing interests.

References:
1. Piesman, M. et al. Improved oral intake after palliative duodenal stenting for malignant obstruction: a

prospective multicenter clinical trial. Am J Gastroenterol. 104, 2404–2411 (2009).

2. Jeurnink, S. M., van Eijck, C. H., Steyerberg, E. W., Kuipers, E. J. & Siersema, P. D. Stent versus
gastrojejunostomy for the palliation of gastric outlet obstruction: a systematic review. BMC
Gastroenterol. 7, 18 (2007).



Page 7/7

3. Ly, J., O'Grady, G., Mittal, A., Plank, L. & Windsor, J.A. A systematic review of methods to palliate
malignant gastric outlet obstruction. Surg Endosc. 24, 290–297 (2010).

4. Grunwald, D. et al. The location of obstruction predicts stent occlusion in malignant gastric outlet
obstruction. Therap Adv Gastroenterol. 9, 815–822 (2016).

5. Bessoud, B. et al. Malignant gastroduodenal obstruction: palliation with self-expanding metallic
stents. J Vasc Interv Radiol. 16, 247–253 (2005).

�. Miwa, H. et al. Clinical outcome of a highly �exible duodenal stent for gastric outlet obstruction: A
multicenter prospective study. JGH Open. 4, 729–735 (2020).

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

DuodenalStentDataScienti�c.xlsx

https://assets.researchsquare.com/files/rs-1562823/v1/8c03e9aaef463b205ba2d067.xlsx

