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Abstract: Self-expanding metal stents placed during endoscopy are increasingly the first-line treat-
ment for luminal obstruction caused by esophageal, gastroduodenal, and colorectal malignancies in
patients who are not candidates for definitive surgical resection. In this review, we provide a practical
guide for clinicians to optimise patient and procedure selection for endoscopic stenting in malig-
nant gastrointestinal obstructions. The role of endoscopic stenting in each of the major anatomical
systems (esophageal, gastroduodenal, and colorectal) is presented with regard to pre-procedural
patient evaluation, procedural techniques, clinical outcomes, and potential complications, as well as
post-procedure aftercare.

Keywords: gastrointestinal endoscopy; stents; colorectal cancer; esophageal cancer; gastric outlet
obstruction

1. Introduction

Endoscopic insertion of self-expanding metal stents (SEMSs) is at the forefront of
management of malignant obstruction of the gastrointestinal tract (GIT). In both palliative
and neoadjuvant settings, stenting plays a vital role in alleviating symptoms related to
esophageal, gastroduodenal, or colorectal obstruction. Due to their safety profile and ability
to provide rapid symptomatic relief, SEMSs have largely eclipsed radiotherapy and surgery
as the first-line treatment in these scenarios. Pre-procedural assessment often involves com-
prehensive interdisciplinary discussion and work-up between relevant specialties, such as
clinical and radiation oncologists, radiologists, surgeons, and gastroenterologists. Once the
patient has been carefully selected as a candidate to benefit from the procedure, the SEMS
placement is predominantly performed by trained interventional endoscopists, who utilise
fluoroscopy and ultrasound to safely deploy the stents in the relevant anatomical position.
In this review, we aim to provide a practical guide for physicians regarding the current
role of endoscopic intervention in management of non-biliary malignant gastrointestinal
obstruction. These procedures are discussed with respect to appropriate patient selection,
technical considerations, clinical outcomes, and complications, as well as post-procedural
management and future directions.

2. Stenting in Upper Gastrointestinal Malignancies

In parallel with the advances in interventional endoscopy in recent years, SEMSs have
become an established forefront treatment strategy for alleviating obstructive symptoms
in those with esophageal, gastroduodenal, or pancreatobiliary malignancies that have
progressed to compromised luminal patency. The role of SEMSs has now further broad-
ened to not only treat malignant strictures but also malignant fistulae, perforations, and
external compressions. As such, the predominant indication for insertion of SEMS in the
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GIT is palliation of malignant obstruction. Many patients with upper GIT malignancies
present with advanced inoperable disease related to the distensile nature of the GIT, which
predisposes patients to be asymptomatic until the lumen is severely compromised [1]. This
is further compounded by the fact that most GI cancers affect the elderly with various
comorbidities, which renders them poor surgical candidates.

Esophageal cancer is one of the chief causes of cancer-related mortality and its five-year
survival rate is less than 10% [2,3]. Over 70% of affected patients present with dysphagia,
with many of them having unresectable disease at the time of diagnosis and eventually
developing esophageal obstruction [4–6].

Gastric and pancreatic cancers are now amongst the leading causes of cancer-related
mortality. Almost 40% of patients with gastric cancer have inoperable disease whereas up
to 85% of patients with pancreatic cancer have unresectable tumours [7,8]. Many of these
patients develop gastroduodenal outlet obstruction (GOO) over the latter stages of their
disease processes, with pancreatic cancer being the most common cause of malignant GOO
in Western populations and gastric adenocarcinoma being the most frequent cause in Asian
populations [9]. GOO can also be secondary to infiltration or compression from metastatic
lymph nodes, biliary/ampullary tumours, and other solid-organ malignancies. Nasogastric
tubes and percutaneous gastrostomy are of limited value in these situations, as the location
of the obstruction is anatomically distal to the site of intervention of these measures.
Although a useful approach, surgical gastroenterostomy is also losing its popularity as a
first-line intervention as it is associated with higher perioperative morbidity in comparison
to SEMSs (whether it be traditional luminal stenting or EUS-guided gastrojejunostomy) [10].

3. Stenting in Colorectal Malignancies

Endoscopic stenting is indicated for patients with malignant colorectal cancer who are
not surgical candidates and who have both clinical symptoms suggestive of obstruction
and imaging findings consistent with obstruction. In select situations, endoscopic stenting
for potentially curable left-sided obstructing colon cancer, as a bridge to surgery rather
than emergent surgery, is an option. Some patients with extracolonic tumours causing
large bowel obstruction can be considered for endoscopic stenting. However, success rates
are lower and reintervention is more frequently required in this latter group compared to
patients with colorectal cancer [11].

4. Pre-Procedural Patient Evaluation

The presentation of the patient differs in relation to the extent of the primary disease
and tumour stage in conjunction with their baseline comorbidities. Whether the patient
is an appropriate candidate for the procedure should be evaluated by a multidisciplinary
team that considers the history and investigations alongside the patient and their family’s
personal situation and expectations. All the relevant investigations and clinical information,
such as radiologic imaging and latest endoscopic assessment, should be reviewed to devise
delivery of the most effective palliative therapy in the least invasive approach possible [12].

Imaging such as fluoroscopic contrast studies and CT also plays a crucial role in defin-
ing the location and the morphological characteristics of the stricture and local/distant in-
volvement. With the exception of when the passage of the scope is prohibited by high-grade
complete obstructions, endoscopy can provide lesion visualisation and tissue sampling to
delineate the degree of involvement of the malignancy. Biopsies of an obstructing tumour
are recommended for pathological confirmation, but tissue confirmation is not mandatory.

The location of the stricture is highly relevant. In high esophageal tumours, care
must be taken to ensure the proximal end of the SEMS is at least 2 cm below the upper
esophageal sphincter to avoid airway compression and pain. For GOO, insertion of SEMS
can impair further tissue acquisition (in particular with pancreatic cancer) and may cause
biliary obstruction if the SEMS is deployed across the ampullary orifice. Similarly, whereas
endoscopic stenting has been well-studied and proven to be effective in left-sided obstruc-
tions, distal rectal lesion stenting (within 5 cm of the anal verge) should be performed



J. Clin. Med. 2022, 11, 1712 3 of 13

cautiously as it can lead to severe tenesmus and pain. In our experience, SEMS insertion for
low rectal cancer is successful as long as the lesion is not too close to the anal–rectal verge.
Proximal, right-sided colonic obstructions are technically more difficult to stent and should
be assessed on a case-by-case basis.

The risk of stent migration can increase with tumour shrinkage post chemotherapy
and radiotherapy and, depending on the clinical circumstances, stent insertion may be more
appropriate after rather than before these treatments. Temporary removable stents have a
role in these situations as they can allow stent upsizing as the luminal diameter increases
post cancer treatment. Radiotherapy can also exacerbate the likelihood of stents causing
perforation and erosive complications [13]. Another consideration is that the presence of
a stent can impede accurate radiotherapy by widening the radiation field. The degree of
stenosis is another factor to consider, as a partial obstruction that allows easy passage of the
scope is associated with a high risk of stent migration, which is why we often choose to not
place a stent in this circumstance. Contraindications to stent insertion include disease that
is considered curative by surgery, terminally ill patients, uncorrectable coagulopathy, free
gastrointestinal perforation, and sepsis [1]. Finally, the European Society of Gastrointestinal
Endoscopy (ESGE) recommends against endoscopic stenting while patients are receiving
antiangiogenic therapy such as bevacizumab, as there may be a higher risk of perforation
in this setting [14–16].

5. Procedural Techniques
5.1. Bowel Preparation

Patients with esophageal obstruction and GOO are typically fasted for 12–24 h prior to
the SEMS insertion. In those with GOO, insertion of a nasogastric tube in the days preceding
the procedure is often necessary to ensure adequate decompression of the stomach prior
to the endoscopy. For colonic obstruction, the use of oral bowel preparation is generally
contraindicated given the risk of perforation. However, preparation with an enema to clean
the colon distal to the stricture helps to facilitate visualisation and stent placement [17]. Tap
water enemas can be administered to clear stool below the obstruction.

5.2. Stent Selection

A wide variety of SEMSs are now available to cater to different clinical circumstances.
Uncovered and partially covered stents are less likely to migrate (0–6%) [5] but have
higher rates of stent tumour ingrowth (17–36%) [13] and are considered permanent, as
removal is difficult, if not impossible. In contrast, fully covered stents have the advantage
of being removable and have virtually no risk of tumour ingrowth, but have a high stent
migration rate (12–36%) [18,19]. However, these are not commonly used in GOO or colonic
obstructions. We usually select a stent with a length adequate to traverse the entire length
of the stricture and extend 1–2 cm further both proximally and distally. Long strictures can
be overcome by insertion of more than one stent with stent overlap. The correct selection of
stent length is also important to account for the curved gastroduodenal/colorectal anatomy
to avoid the ends of the stent compressing directly against the wall of the lumen, as this
may result in failure of the stent to achieve luminal patency or perforation.

5.3. Endoluminal Insertion of SEMS

Endoscopic stenting should only be performed by an operator who has competence
in both endoscopy and fluoroscopy use. Experience is key as a study showed improved
technical and clinical success when the operator has performed at least 30 endoscopic
stenting procedures [20]. In addition to an appropriately trained endoscopist, experienced
nursing staff, anaesthetists, and radiographers are necessary for patient sedation and
monitoring, fluoroscopy, and resuscitation, if necessary.

SEMSs are typically inserted while the patient is under sedation with use of X-ray
for fluoroscopic guidance. The scope is advanced to the level of the obstruction orally for
esophageal obstruction and for GOO and via the anus for colonic obstructions. The ability to
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pass the scope through the stricture is not necessary for endoscopic stenting; if the scope can
advance through the stricture, it often means the patient is not sufficiently obstructed and
the risk of stent migration will be higher. Fluoroscopy is the cornerstone of successful stent
deployment in these scenarios for safe guidewire advancement and identification of precise
stent location. Under direct endoscopic and/or fluoroscopic visualisation, a guidewire is
passed through the endoluminal obstruction using various catheters as necessary. Contrast
is injected through the catheter with fluoroscopy used to characterise the stricture (Figure 1).
The length of the stricture is important as, generally, the shorter the stricture (<5 cm), the
easier it is to successfully place the stent [21].
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Figure 1. An 85-year-old woman with inoperable gastric cancer. Fluoroscopic images with contrast
show presence of a short, high-grade stricture at the level of the pylorus/antrum (left). Guidewire
advancement through the stricture into unaffected distal bowel segment to facilitate stent deployment
(center). Successful deployment of uncovered SEMS across the area of stenosis (right).

Once the guidewire has been confirmed to traverse the length of the stricture, SEMSs
are usually deployed over the guidewire again under direct endoscopic and fluoroscopic
guidance. Final stent position and its patency can be evaluated with the use of contrast and
fluoroscopy. Although malignant stricture dilation before or after stent placement is usually
avoided due to the risk of perforation [22,23], we have found that for extremely high-grade
strictures, gentle dilation using balloon dilators over the guidewire prior to introduction
of the SEMS deployment device can further enhance successful stent deployment. It
should be noted that when performing colonoscopy for colonic obstructions, as little CO2
insufflation as possible should be used as there is a potential risk of perforation proximal to
the obstruction with over-distention of the bowel.

In cases where a previously deployed stent has become occluded secondary to tumour
ingrowth or reactive tissue hyperplasia, the approach is usually similar. Guidewire access
through the lumen of the existing stent followed by coaxial insertion of a new SEMS within
the existing stent is performed to re-establish luminal patency (Figure 2). Fully covered
stents sometimes have a role in this scenario as they minimise the risk of re-occlusion from
tumor or tissue overgrowth.
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Figure 2. Same patient presenting with obstructive symptoms three months after first SEMS insertion.
Note lack of contrast flow within the mid-portion of the existing stent due to tumour ingrowth (left).
Deployment of second longer stent (arrows) within the existing stent with subsequent improvement
in the patient’s symptoms (right).

5.4. Endoscopic Gastroenterostomy

Since being first described by Binmoeller in 2012 [24], endoscopic ultrasound-guided
gastroenterostomy (EUS-GE) has fast gained acceptance as an alternative to traditional
SEMS in relieving GOO. There are numerous variations of the technique, but all utilise
an echoendoscope for sonographic visualisation of an unaffected segment of small bowel
in close proximity to the stomach, followed by the placement of a lumen apposing metal
stent (LAMS) from the stomach to this portion of small bowel. In our centre, we favour
a variation in the traditional anterograde gastroenterostomy: we advance a guidewire
beyond the obstruction to introduce devices such as a balloon or nasobiliary catheter
through which we inject contrast and dye for confirmation of the endosonographically
identified bowel loop as an appropriate loop distal to the level of obstruction. A transgastric
puncture is then performed into this segment of the small bowel, followed by insertion of a
short SEMS to create a fistula between the stomach and the small bowel, thereby bypassing
the area of obstruction (Figure 3). The stent must be fully covered to prevent leakage of
gastric contents into the peritoneal cavity. Although there are many suitable LAMS for
this procedure, Hot-AXIOS (Boston Scientific, Marlborough, MA, USA) stents reduce the
number of steps required by incorporating the transgastric puncture and stent deployment
apparatus into a single device. Given the potential risk of causing peritonitis with this
procedure, patients are given peri-procedural antibiotics.
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Figure 3. A 71-year-old woman with malignant GOO secondary to pancreatic cancer. Insertion
of a catheter across the duodenal stricture to insufflate the distal small bowel with water and dye
(top left). Puncture of the distended segment of small bowel under sonographic guidance for
confirmation of adequate location (top right). Deployment of SEMS (Hot-Axios, Boston Scientific)
under EUS guidance (bottom left). Creation of EUS-GE as seen on endoscopic view (bottom right).

6. Clinical Outcomes and Adverse Events

The procedure is considered technically successful if the SEMS has been effectively de-
ployed across the stricture, whereas the procedure is considered clinically successful if there is
subsequent resolution of obstructive symptoms that does not necessitate additional therapies.

6.1. Esophageal

Esophageal stent placement is technically successful in 97–100% of cases, with impres-
sive and rapid symptomatic relief being reported in 83–100% of patients [13]. Covered
stents have also been reported to have a high clinical success rate in the palliative manage-
ment of esophageal fistulae [25,26]. Although it has been established that SEMS provide
acute relief of malignant dysphagia with extremely high success rates, recurrent dysphagia
within 4 to 10 weeks after stenting occurs in up to 50% of patients [4]. In comparison,
radiotherapy exceeds at relieving long-term dysphagia but the onset of its beneficial effects
is slow, and may even worsen the dysphagia due to radiation-induced swelling at the start
of treatment. The complementary effects of immediate relief from stent insertion and long-
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term effect of brachytherapy make the combination of palliative stenting and radiotherapy
an attractive option. Figure 4 demonstrates rapid improvement of the stricture immediately
post stent insertion.
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Figure 4. A 73-year-old man with esophageal cancer undergoing neoadjuvant chemotherapy present-
ing with worsening dysphagia. Presence of a short stricture at the gastroesophageal junction present
on contrast aided fluoroscopic images (left). Successful deployment of a partially covered SEMS
across the stricture with rapid flow of contrast seen to into the stomach post stent insertion (right).

Immediate or early complications include chest pain, aspiration, haemorrhage, and
perforation. Chest pain is one of the commonest complications, affecting 12–14% of patients,
whereas hemorrhage occurs in 3–8% of patients [5] and usually does not require interven-
tion [1]. Perforation is uncommon. For esophageal stents traversing the gastroesophageal
junction, gastroesophageal reflux disease (GERD) is an extremely common issue and is
reported in 70–100% of the patients post insertion of esophageal SEMS [12]. Unfortunately,
stents designed with anti-reflux mechanisms have not consistently shown significant reduc-
tions in GERD in comparison to conventional SEMS in randomised controlled trials [27].

As mentioned previously, tumour in-growth is more likely to occur with uncovered
stents, whereas stent migration is a more significant concern with covered stents [28].
Partial stent migration can be addressed with insertion of a second stent overlapping the
primary stent. In case of complete migration, the old stent may be removed surgically or
endoscopically if causing symptoms and a new stent inserted. Recurrent obstruction sec-
ondary to tumour ingrowth/overgrowth can usually be treated with insertion of a second
stent within the existing stent. Problematic granulation tissue and epithelial hyperplasia
can respond to balloon dilation, debulking therapy or re-stenting. Other late complications
include stent torsion or fracture and stent erosion into the luminal wall causing fistulas.

Esophageal stents can cause airway compression (more frequent when stents are
placed in the upper third of the esophagus). Proximal esophageal stenting is also associated
with a higher risk of perforation due to the close proximity of anatomical structures.
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6.2. Gastroduodenal

In one systematic review of SEMS insertion for GOO, the technical failure rate was
found to be 3% whereas the clinical success rate was 87% [29]. Overall, gastroduodenal
stenting is safer than esophageal stenting and is usually better tolerated by patients, with
significantly less incidence of postprocedural pain. The most common complications are
intestinal ulceration and bleeding caused by stent abrasion. Bleeding and perforation are
more frequent in pancreatic than gastric malignancies: one systematic review of prospective
studies found the perforation and bleeding rate to be 1.2% and 4.1%, respectively [30].
Similar to esophageal stenting, stent migration occurs less frequently with uncovered stents.
However, recurrent obstruction due to tumour ingrowth occurs in up to 50% of patients [31].
Ampullary obstruction and jaundice can be caused by insertion of gastroduodenal stents,
especially when covered stents are used [32]. Fluoroscopy-guided percutaneous decom-
pression is recommended in these situations as transpapillary endoscopic approaches via
ERCP are usually impossible (Figure 5). However, novel EUS-guided biliary drainage
procedures may still be possible depending on the stent position and the patient’s anatomy.
When the duodenal stent is expected to lie across the ampulla, prophylactic biliary stenting
may avoid these issues.
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Figure 5. A 64-year-old male with cancer of the uncinate process of the pancreas who presents with
both biliary and GOO. Long stricture in the second part of the duodenum seen on fluoroscopy (left).
Insertion of uncovered enteral stent across the stricture. Note the presence of percutaneous biliary
drain inserted prior to insertion of duodenal stent (right).
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Surgical gastrojejunostomy (SGJ) is associated with symptomatic relief in 80–96% of
patients with GOO [9,33]. Endoluminal SEMS have comparable rates of clinical success
but lower complication rates while achieving more rapid relief of symptoms and earlier
resumption of oral intake, which facilitates earlier initiation or resumption of chemother-
apy than those who undergo SGJ [34]. However, as expected, SGJ has considerably less
need for reintervention as tissue ingrowth and tumour obstruction are minimal causes
of concern afterwards [35]. As such, for patients with a life expectancy of 3 months or
longer, SGJ, with its better long-term results, has often been considered the treatment
of choice. In comparison, EUS-GE appears to have similar long-term results to surgical
gastrojejunostomy, but lower complication rates and faster post-procedural recovery. In
one of the first case series including 10 patients, both the technical and clinical success
rates were reported to be 90% [36]. Subsequent larger studies reported technical success
between 90% and 92% and clinical success of 85–90% [31,37]. A study comparing enteral
stenting to EUS-GE found no differences between clinical success or adverse events, but
EUS-GE was found to have longer stent patency [38]. Similarly, in another retrospective
study, symptom recurrence and re-intervention were significantly lower in the EUS-GE
group than in the enteral stent group (4.0% vs. 28.6%) [38]. In a study in which EUS-GE
was compared to SGJ, no significant differences were noted with regard to technical or
clinical success rates [39]. Of note, all the patients in the EUS-GE group were considered
non-surgical candidates, which further highlights the utility of EUS-GE in these scenarios
as a highly effective alternative to SGJ, having comparable clinical success and fewer asso-
ciated adverse events [40]. Finally, in a systematic review comparing EUS-GE with enteral
stenting and SGJ, EUS-GE had significantly improved outcomes in comparison to enteral
stenting while being associated with a shorter length of hospital stay, with no difference
in rate of clinical success or adverse events in comparison to SGJ [41]. As such, EUS-GE
has become the preferred approach at our centre for relief of malignant GOO in patients
expected to live more than 3 months, whereas we continue to place gastroduodenal SEMS
when patients have shorter life expectancies.

6.3. Colorectal

In a systematic review of eighty-eight articles, the median rates of technical and clinical
success were 96% and 92% respectively [42]. Definitions of clinical success varied among the
studies, but all included colonic decompression with resolution of obstructive symptoms
within 72 h of stent placement. An example of a successful stenting of a malignant sigmoid
stricture is seen in Figure 6. The most common adverse event following endoscopic
stenting is stent migration, and the most serious complication is perforation, which may
be immediate or delayed. Bleeding and pain may also occur. In the same systematic
review, perforation occurred in 4.5% of patients and stent migration occurred in 11%. Stent
migration occurs more frequently when the stricture is not completely obstructive, when
the stent size is not optimal (too small or too short), and after chemotherapy or radiation
when the tumour may shrink. Other issues include stent occlusion due to tumour ingrowth,
in which case another stent can usually be placed within the original stent to relieve the
obstruction. Failure of endoscopic stenting to relieve obstruction can occur due to several
reasons, such as an additional site of more proximal obstruction from a synchronous lesion
or extrinsic compression, stent obstruction from impacted stool, early stent migration, or
technical failure due to poor stent positioning or incomplete stenting of the entire length of
the stricture.
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(arrows) for colonic stenting as a bridge to surgery (right). 
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Figure 6. A 54-year-old woman with distal sigmoid obstruction due to obstructing tumour. Confir-
mation of colonic stricture with dilated proximal colon seen (left). Deployment of uncovered SEMS
(arrows) for colonic stenting as a bridge to surgery (right).

7. Aftercare and Nutrition

In the majority of cases, we perform SEMS placement in an outpatient setting and
the patients are discharged on the same day following the procedure. Hospital inpatients
are typically observed overnight and then discharged the following day. Patients are
advised with regard to management of transient chest pain related to SEMS expansion for
esophageal stents. They also need to be informed of potential early and late complications
and the signs and symptoms that herald these complications (Table 1). Patients with
endoluminal SEMS insertion should be educated to adhere to a low-residue diet to reduce
risk of food impaction. Typically, patients are advised to fast for 12 h post stent insertion to
monitor for immediate complications (namely bleeding or perforation), followed by either
a clear or full-fluid diet, followed by a progression to soft foods with avoidance of fibre.
Patients with esophageal SEMS are recommended to eat in an upright position and are
often prescribed proton-pump inhibitor therapy to reduce GERD. Patients with colonic
stents are kept on regular stool softeners to prevent stent impaction with stool.

Table 1. Periprocedural considerations for management of malignant strictures affecting particular
anatomical location of the gastrointestinal tract.

Esophageal Gastric Outlet Obstruction Colonic Obstruction

Type of stent

Uncovered in most
circumstances
Covered stents for fistulas and
perforations

Uncovered
Lumen-opposing stents in
EUS-GE

Uncovered

Anatomical considerations
Ensure proximal end of stent
<2 cm below UES for high
esophageal strictures

Avoid stenting over ampulla if
possible to avoid biliary
obstruction

Avoid distal end of stent being
in close proximity to anal
verge
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Table 1. Cont.

Esophageal Gastric Outlet Obstruction Colonic Obstruction

Pre-procedural management Fasting 12–24 h prior

Fasting 12–24 h prior if not for
days leading up to procedure
May require NGT for
decompression of stomach
Antibiotics and
discontinuation of
anticoagulants/antiplatelet
agents if for EUS-GE

Enema to clear colon distal to
the level of obstruction; in
case of partial obstruction
may consider cautious use of
oral bowel prep in select cases

Post-procedural
recommendations

Anti-reflux medications for
stents traversing the GEJ
Low-residue diet

Low-residue diet Low-residue diet
Stool softeners

Post procedural complications
to monitor

Retrosternal pain
Gastroesophageal reflux
Fistulation
Perforation
Stent migration
Haemorrhage
Tumor ingrowth

Biliary obstruction
Abdominal pain
Peritonitis
Haemorrhage
Perforation
Tumor ingrowth
Stent migration

Perforation
Rectal pain for low-rectal
strictures
Haemorrhage
Tumor ingrowth
Stent migration

8. Future Prospects

The utility of endoscopically inserted SEMS is ever-evolving. Newer technology
includes biodegradable stents that avoid long-term complications of permanent stents in
benign disease and can serve as a temporary bridge to surgery. Drug-eluting or radioactive
stents can reduce risk of recurrent obstruction in malignant disease [1]. A systematic review
comparing the efficacy of stent insertion alone to stent insertion combined with any active
oncological treatments in palliative cases of esophageal cancer concluded that irradiation
stents may prolong survival and that stenting combined with oncological treatment does
not increase the risk of complications compared to stenting alone [4]. Further studies are
warranted to delineate what combination of treatments is effective.

9. Conclusions

Endoscopic insertion of SEMS has broad applications in the management of malignant
luminal obstructions of the gastrointestinal tract. It has been established as a fast and
effective method for relieving obstruction and restoring luminal continuity but it is not
without complications, and careful patient selection is paramount to optimise clinical
outcomes. Newer techniques such as EUS-GE have further expanded the role of endoscopic
interventions that complement other oncological treatments in both palliative and non-
palliative settings. Ongoing advances in therapeutic endoscopy are likely to parallel further
development of novel strategies in management of malignant conditions for years ahead.
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13. Acunaş, B.; Poyanli, A.; Rozanes, I. Intervention in gastrointestinal tract: The treatment of esophageal, gastroduodenal and
colorectal obstructions with metallic stents. Eur. J. Radiol. 2002, 42, 240–248. [CrossRef]

14. van Hooft, J.E.; Veld, J.V.; Arnold, D.; Beets-Tan, R.G.; Everett, S.; Götz, M.; Van Halsema, E.E.; Hill, J.; Manes, G.; Meisner, S.; et al.
Self-expandable metal stents for obstructing colonic and extracolonic cancer: European Society of Gastrointestinal Endoscopy
(ESGE) Guideline—Update 2020. Endoscopy 2020, 52, 389–407. [CrossRef]

15. Park, Y.E.; Park, Y.; Park, S.J.; Cheon, J.H.; Kim, W.H.; Kim, T.I. Outcomes of stent insertion and mortality in obstructive stage IV
colorectal cancer patients through 10 years duration. Surg. Endosc. 2019, 33, 1225–1234. [CrossRef]

16. Imbulgoda, A.; MacLean, A.; Heine, J.; Drolet, S.; Vickers, M.M. Colonic perforation with intraluminal stents and bevacizumab in
advanced colorectal cancer: Retrospective case series and literature review. Can. J. Surg. 2015, 58, 167–171. [CrossRef]

17. Kuwai, T.; Yamaguchi, T.; Imagawa, H.; Yoshida, S.; Isayama, H.; Matsuzawa, T.; Yamada, T.; Saito, S.; Shimada, M.; Hirata, N.;
et al. Factors related to difficult self-expandable metallic stent placement for malignant colonic obstruction: A post-hoc analysis
of a multicenter study across Japan. Dig. Endosc. 2019, 31, 51–58. [CrossRef]

18. Vlavianos, P.; Zabron, A. Clinical outcomes, quality of life, advantages and disadvantages of metal stent placement in the upper
gastrointestinal tract. Curr. Opin. Supportive Palliat. Care 2012, 6, 27–32. [CrossRef]

19. Yang, Z.; Wu, Q.; Wang, F.; Ye, X.; Qi, X.; Fan, D. A Systematic Review and Meta-Analysis of Randomized Trials and Prospective
Studies Comparing Covered and Bare Self-Expandable Metal Stents for the Treatment of Malignant Obstruction in the Digestive
Tract. Int. J. Med. Sci. 2013, 10, 825–835. [CrossRef]

20. Lee, J.H.; Yoon, J.Y.; Park, S.J.; Hong, S.P.; Kim, T.I.; Kim, W.H.; Cheon, J.H. The Learning Curve for Colorectal Stent Insertion for
the Treatment of Malignant Colorectal Obstruction. Gut Liver 2012, 6, 328. [CrossRef]

21. Boyle, D.J.; Thorn, C.; Saini, A.; Elton, C.; Atkin, G.K.; Mitchell, I.C.; Lotzof, K.; Marcus, A.; Mathur, P. Predictive factors for
successful colonic stenting in acute large-bowel obstruction: A 15-year cohort analysis. Dis. Colon Rectum 2015, 58, 358–362.
[CrossRef]

22. Small, A.J.; Coelho-Prabhu, N.; Baron, T.H. Endoscopic placement of self-expandable metal stents for malignant colonic
obstruction: Long-term outcomes and complication factors. Gastrointest. Endosc. 2010, 71, 560–572. [CrossRef]

23. Meisner, S.; González-Huix, F.; Vandervoort, J.G.; Goldberg, P.; Casellas, J.A.; Roncero, O.; Grund, K.E.; Alvarez, A.; García-Cano,
J.; Vázquez-Astray, E.; et al. Self-expandable metal stents for relieving malignant colorectal obstruction: Short-term safety and
efficacy within 30 days of stent procedure in 447 patients. Gastrointest. Endosc. 2011, 74, 876–884. [CrossRef]

24. Binmoeller, K.F.; Shah, J.N. Endoscopic ultrasound-guided gastroenterostomy using novel tools designed for transluminal
therapy: A porcine study. Endoscopy 2012, 44, 499–503. [CrossRef]

25. Adler, D.G.; Baron, T.H. Endoscopic palliation of malignant dysphagia. Mayo Clin. Proc. 2001, 76, 731–738. [CrossRef]
26. Abadal, J.M.; Echenagusia, A.; Simo, G.; Camuñez, F. Treatment of malignant esophagorespiratory fistulas with covered stents.

Abdom. Imaging 2001, 26, 565–569. [CrossRef]

http://doi.org/10.1007/s00270-010-9862-6
http://doi.org/10.1056/NEJMra035010
http://doi.org/10.1002/ijc.29210
http://doi.org/10.1016/j.radonc.2020.05.015
http://doi.org/10.1007/s00261-004-0277-1
http://doi.org/10.1007/s10620-018-4957-z
http://doi.org/10.1148/rg.246045033
http://doi.org/10.1007/s00464-002-8527-1
http://doi.org/10.3748/wjg.v26.i16.1847
http://doi.org/10.1007/s00535-005-1700-2
http://doi.org/10.1111/j.1572-0241.2004.40017.x
http://doi.org/10.1016/j.cgh.2021.03.046
http://doi.org/10.1016/S0720-048X(02)00031-1
http://doi.org/10.1055/a-1140-3017
http://doi.org/10.1007/s00464-018-6399-2
http://doi.org/10.1503/cjs.013014
http://doi.org/10.1111/den.13260
http://doi.org/10.1097/SPC.0b013e32834f6004
http://doi.org/10.7150/ijms.5969
http://doi.org/10.5009/gnl.2012.6.3.328
http://doi.org/10.1097/DCR.0000000000000243
http://doi.org/10.1016/j.gie.2009.10.012
http://doi.org/10.1016/j.gie.2011.06.019
http://doi.org/10.1055/s-0032-1309382
http://doi.org/10.4065/76.7.731
http://doi.org/10.1007/s002610000193


J. Clin. Med. 2022, 11, 1712 13 of 13

27. Blomberg, J.; Wenger, U.; Lagergren, J.; Arnelo, U.; Agustsson, T.; Johnsson, E.; Toth, E.; Lagergren, P. Antireflux stent versus
conventional stent in the palliation of distal esophageal cancer. A randomized, multicenter clinical trial. Scand. J. Gastroenterol.
2010, 45, 208–216. [CrossRef]

28. Hindy, P.; Hong, J.; Lam-Tsai, Y.; Gress, F. A Comprehensive Review of Esophageal Stents. Gastroenterol. Hepatol. 2012, 8, 526.
29. Dormann, A.J.; Meisner, S.; Verin, N.; Wenk Lang, A. Self-expanding metal stents for gastroduodenal malignancies: Systematic

review of their clinical effectiveness. Endoscopy 2004, 36, 543–550. [CrossRef]
30. van Halsema, E.E.; Rauws, E.A.; Fockens, P.; van Hooft, J.E. Self-expandable metal stents for malignant gastric outlet obstruction:

A pooled analysis of prospective literature. World J. Gastroenterol. 2015, 21, 12468–12481. [CrossRef]
31. Tyberg, A.; Perez-Miranda, M.; Sanchez-Ocaña, R.; Peñas, I.; de la Serna, C.; Shah, J.; Binmoeller, K.; Gaidhane, M.; Grimm, I.;

Baron, T.; et al. Endoscopic ultrasound-guided gastrojejunostomy with a lumen-apposing metal stent: A multicenter, international
experience. Endosc. Int. Open 2016, 4, E276–E281. [CrossRef]

32. Hamada, T.; Hakuta, R.; Takahara, N.; Sasaki, T.; Nakai, Y.; Isayama, H.; Koike, K. Covered versus uncovered metal stents for
malignant gastric outlet obstruction: Systematic review and meta-analysis. Dig. Endosc. 2017, 29, 259–271. [CrossRef]

33. Irani, S.; Baron, T.H.; Itoi, T.; Khashab, M.A. Endoscopic gastroenterostomy: Techniques and review. Curr. Opin. Gastroenterol.
2017, 33, 320–329. [CrossRef]

34. Zollikofer, C.L.; Jost, R.; Schoch, E.; Decurtins, M. Gastrointestinal stenting. Eur. Radiol. 2000, 10, 329–341. [CrossRef]
35. Upchurch, E.; Ragusa, M.; Cirocchi, R. Stent placement versus surgical palliation for adults with malignant gastric outlet

obstruction. Cochrane Database Syst. Rev. 2018, 2018, CD012506. [CrossRef]
36. Khashab, M.A.; Kumbhari, V.; Grimm, I.S.; Ngamruengphong, S.; Aguila, G.; El Zein, M.; Kalloo, A.N.; Baron, T.H. EUS-guided

gastroenterostomy: The first U.S. clinical experience (with video). Gastrointest. Endosc. 2015, 82, 932–938. [CrossRef]
37. Itoi, T.; Ishii, K.; Ikeuchi, N.; Sofuni, A.; Gotoda, T.; Moriyasu, F.; Dhir, V.; Bin Teoh, A.Y.; Binmoeller, K.F. Prospective evaluation

of endoscopic ultrasonography-guided double-balloon-occluded gastrojejunostomy bypass (EPASS) for malignant gastric outlet
obstruction. Gut 2016, 65, 193–195. [CrossRef]

38. Chen, Y.I.; Itoi, T.; Baron, T.H.; Nieto, J.; Haito-Chavez, Y.; Grimm, I.; Ismail, A.; Ngamruengphong, S.; Bukhari, M.; Hajiyeva, G.;
et al. EUS-guided gastroenterostomy is comparable to enteral stenting with fewer re-interventions in malignant gastric outlet
obstruction. Surg. Endosc. 2016, 31, 2946–2952. [CrossRef]

39. Perez-Miranda, M.; Tyberg, A.; Poletto, D.; Toscano, E.; Gaidhane, M.; Desai, A.P.; Kumta, N.A.; Fayad, L.; Nieto, J.; Barthet, M.;
et al. EUS-guided Gastrojejunostomy Versus Laparoscopic Gastrojejunostomy: An International Collaborative Study. J. Clin.
Gastroenterol. 2017, 51, 896–899. [CrossRef]

40. Carbajo, A.Y.; Kahaleh, M.; Tyberg, A. Clinical Review of EUS-guided Gastroenterostomy (EUS-GE). J. Clin. Gastroenterol. 2020,
54, 1–7. [CrossRef]

41. Watt, A.M.; Faragher, I.G.; Griffin, T.T.; Rieger, N.A.; Maddern, G.J. Self-expanding metallic stents for relieving malignant
colorectal obstruction: A systematic review. Ann. Surg. 2007, 246, 24–30. [CrossRef]

42. Bower, M.; Jones, W.; Vessels, B.; Scoggins, C.; Martin, R. Role of esophageal stents in the nutrition support of patients with
esophageal malignancy. Nutr. Clin. Pract. 2010, 25, 244–249. [CrossRef] [PubMed]

http://doi.org/10.3109/00365520903443860
http://doi.org/10.1055/s-2004-814434
http://doi.org/10.3748/wjg.v21.i43.12468
http://doi.org/10.1055/s-0042-101789
http://doi.org/10.1111/den.12786
http://doi.org/10.1097/MOG.0000000000000389
http://doi.org/10.1007/s003300050053
http://doi.org/10.1002/14651858.CD012506.pub2
http://doi.org/10.1016/j.gie.2015.06.017
http://doi.org/10.1136/gutjnl-2015-310348
http://doi.org/10.1007/s00464-016-5311-1
http://doi.org/10.1097/MCG.0000000000000887
http://doi.org/10.1097/MCG.0000000000001262
http://doi.org/10.1097/01.sla.0000261124.72687.72
http://doi.org/10.1177/0884533610368710
http://www.ncbi.nlm.nih.gov/pubmed/20581317

	Introduction 
	Stenting in Upper Gastrointestinal Malignancies 
	Stenting in Colorectal Malignancies 
	Pre-Procedural Patient Evaluation 
	Procedural Techniques 
	Bowel Preparation 
	Stent Selection 
	Endoluminal Insertion of SEMS 
	Endoscopic Gastroenterostomy 

	Clinical Outcomes and Adverse Events 
	Esophageal 
	Gastroduodenal 
	Colorectal 

	Aftercare and Nutrition 
	Future Prospects 
	Conclusions 
	References

