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Abstract

Background: Self-expanding metal and covered metal stents (SEMS)
commonly relieve malignant gastric outlet obstruction. In benign disease their

USA use is limited. While disease progression and tumor ingrowth limit migration
*Corresponding author: Avram M Cooperman, of duodenal stents in malignancy, stents placed for benign disease are more
Division of Surgical Oncology, The Pancreas & Biliary likely to migrate. When needed, laparotomy has been used to retrieve migrated
Center at Mount Sinai-Beth Israel Medical Center, 10 stents. We summarize a case and the rationale for laparoscopic stent retrieval.
Union Square East (2M), New York, New York 10003,

USA Methods: A 62 year old female had a coated metal duodenal stent placed

endoscopically after failure of medical management for a duodenal stricture
secondary to peptic ulcer disease. This stent migrated and impacted in the mid
jejunum and could not be retrieved endoscopically. Laparoscopic retrieval was
successful and without complication
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Results: Oral intake was resumed on postoperative day 4. No intraoperative
or postoperative complications occurred.

Conclusions: Laparoscopic retrieval of a migrated duodenal stent is a safe
and feasible approach, and should be considered when migrated, symptomatic
stents are beyond the reach of endoscopes and warrant retrieval.

Keywords: Small bowel obstruction; Gastric outlet obstruction; Duodenal
stent; Self-expanding metal stents; SEMS; Stent migration; Bowel perforation

the next month her pain increased. A CT of the abdomen revealed
an impacted stent in the distal jejunum, thickening of the bowel wall
and surrounding inflammatory changes (Image 4). Concern for stent
impaction and perforation were discussed.

Abbreviations

SEMS: Self-expanding metal stent; GERD: Gastroesophageal
Reflux Disease; GOO: Gastric Outlet Obstruction

Introduction Prior to surgery, the patient underwent nasogastric

Self-expanding metal and covered metal stents (SEMS) are used ~ decompression. Risks, benefits and alternatives to surgery were

to relieve malignant gastric outlet obstruction. Their use in benign
disease is limited. The incidence of stent migration in benign disease
ranges from two to fifty plus percent [1,2]. While most migrated stents
pass spontaneously or are retrieved endoscopically, four to seven
percent require surgical removal. We report a case of laparoscopic
stent retrieval and advocate that a minimally invasive approach be
considered for migrated stents causing small bowel obstruction.

reviewed and informed consent was obtained. At surgery she was
placed supine and after induction of general anesthesia, a foley
catheter was placed.

A pneumoperitoneum of 15mmHg was obtained through a
Veress needle, which was replaced with a 5mm port. Laparoscopy
revealed infra-umbilical adhesions. A 12mm port was placed in
the right mid-abdomen and two 5mm ports were placed right of

Case Presentation the midclavicular line, eight centimeters apart (Figure 1). Omental

A 62 year old female with a history of hypertension, diabetes and
Gastroesophageal Reflux Disease (GERD) presented to the emergency
department five weeks after hysterectomy with intractable nausea
and vomiting. Upper endoscopy showed gastric outlet obstruction
(GOO) secondary to duodenal ulceration and was treated with a
proton-pump inhibitor (Image 1). Endoscopic evaluation 1 month
later showed a stricture of the duodenum and a 22mmx10cm coated
metal stent was deployed (Image 2). She was discharged on a puree
diet and proton-pump inhibitor with planned stent removal in 6-8
weeks.

One month after stent placement, she noted vague abdominal
discomfort. An abdominal X-ray showed migration of the stent to
the left upper quadrant (Image 3). Endoscopic retrieval failed. Over

Image 1: Upper endoscopy revealing ulceration and obstruction of proximal
duodenum.
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Image 2: Covered duodenal stent placement on endoscopy performed
one month after conservative management of peptic ulcer disease of the
duodenum.

Image 3: Abdominal plain film showing migrated stent.

adhesions were lysed, beneath which an inflamed, thickened loop of
small bowel, that was adherent to the umbilicus, was seen and freed.
The stent was felt in this loop of bowel and a healed anastomosis
was seen distal to the impaction. An enterotomy was made with a
Harmonic scalpel and the stent was exposed, grasped, collapsed and
removed. The enterotomy was closed with sutures and patched with
omentum. The specimen was then removed in a specimen bag (Endo
Catch Gold Device; Covidien, USA) through a separate incision.
No intraoperative complications occurred during the 163 minute
procedure.

Results

A full liquid diet was taken on postoperative day 4 and a soft diet
at discharge 3 days later. No complications were observed.

This research followed the principles and standards of the
Declaration of Helsinki of 1975, last revised in Seuol in 2008. Care

LY

3

Figure 1: a. Port placement b. Bowel and omental adhesions to the umbilicus
c. Affected small bowel segment and enterotomy d. Stent extracted with
Maryland forceps.

and reporting of this case adhere to principles of confidentiality and
patient autonomy.

Discussion

For patients with advanced malignant gastric outlet obstruction,
duodenal stenting is a reasonable alternative to surgery. It eliminates
operative risk, shortens hospital stay and allows oral intake [1,2].
Depending on extent of metastatic disease, frequency of stent
obstruction and anticipated survival, patients can be managed by
stenting or laparoscopic bypass. Because of tumor ingrowth or food
impaction these stents obstruct frequently but migrate infrequently,
with rates between 1-5%. In benign disease, stents migrate in up to
50% of cases with require removal in 4-7%, usually via an endoscope.
Issues of stent patency and bowel complications secondary to
migration, limit long term use in benign disease. Endoscopy is the
first method of stent retrieval, particularly when the stent is in the
stomach or proximal small bowel [1-4].

Complications of endoscopically placed stents include occlusion
and stenosis, mucosal erosion with bleeding, fracture of the stent,
stent migration, and migration with obstruction or perforation [5-
9]. While bare metal stents are often used in malignancy, they are
susceptible to tumor ingrowth and occlusion. Covered stents are
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more often used in benign disease, for the short term. They are easier
to remove than uncovered stents but are more likely to migrate [9].
In our patient strong consideration was given to a gastrojeunostomy
at the time of laparoscopic stent removal but the patient and referring
physician thought it unnecessary.

The incidence of stent migration is variable ranging from 1%
to more than fifty percent [6,7,9-11] depending on the indication
(benign, malignant) and the stent (uncovered, covered). In a study
comparing covered and bare metal SEMS, migration occurred
in half of covered stents placed for benign disease [9,12]. Higher
migration rates in benign disease are reported [12]. Migration may
be retrograde, into the stomach, causing early satiety, bloating, post-
prandial pain or nausea, and are usually retrieved by EGD. Stents
beyond the endoscope, may be retrieved surgically if they do not pass
enterically [5].

Distal stent migration, while frequently asymptomatic, may
obstruct, perforate, or cause bleeding [8,9,13,14]. Prior bowel surgery
as in this case, with adhesions, bowel kinking, or narrowing, may
cause stent impaction. Close monitoring of patients with migrated
stents is necessary and if spontaneous passage unlikely, removal is
advised. We and others advocate for a laparoscopic approach to
benign and malignant disease and for stent retrieval, when possible,
because of shorter hospitalization, less pain, and shorter recovery
(1,2,15].

Laparoscopic surgery is preferred for palliative gastrojejunostomy
in malignant obstruction. Several studies document shorter hospital
stays, earlier return of bowel function, and less blood loss with
laparoscopy [1-3,15-17]. Selection of patients must be individualized
to determine whether endostents, palliative or definitive surgery
should be done. The cause of obstruction, extent of disease and
anticipated survival, factor in this decision [10,16]. In benign GOO,
laparoscopy has wide application for some complications, particularly
obstruction and perforation, Obstruction may be caused acutely by
edema, but more often results from chronic inflammation, scarring
and stenosis

While most stents pass spontaneously, when a stent lodges in the
bowel, removal is necessary, hopefully before perforation [8,11,13].
Given the flexible nature of SEMS a small enterotomy facilitates
retrieval. Open laparotomy should be reserved for those who
laparoscopy is not technically or otherwise feasible.

Clearly others have used but not cited laparoscopic retrieval of
migrated stents. This approach should be considered in all cases
where surgery is a consideration.

Conclusion

Endoscopic stents to treat benign ulcer disease have a high rate
of stent migration and should be used selectively. A laparoscopic
approach and retrieval should be a first consideration when surgery
is needed.
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