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Across the world and in most countries, colorectal cancer is
the second to thirdmost commonmalignancy inbothmenand
women.1,2 Recent data demonstrate an increasing risk in
patients younger than 50 years, prompting the recommenda-
tions to screen patientswith average risk starting at the age of
45 years instead of 50.3 Approximately 20% of patients are
diagnosed at presentation with stage 4 metastatic disease.4

Patients with colorectal cancer can be asymptomatic or can
present with symptoms such as bleeding and obstruction.
Obstruction is thepresenting symptom in20 to30%ofpatients
with colorectal cancer.5 This subgroup of patients with acute
malignant obstruction poses significant challenges to the
surgeon. A significant proportion of patients presenting with
obstructing colorectal cancer have advanced stage disease, are
elderly patients, and often have medical comorbidities. In
addition tothese factors that canadverselyaffect theoutcomes
of surgery, emergency surgery on an unprepped and dilated
large bowel can be technically challenging and is associated
with increased morbidity.6 Emergency colorectal surgery is
associated with significant morbidity, some mortality espe-

cially in the elderly patients, and a high rate of stoma forma-
tion.7 These factors have triggered significant interest in
exploring alternative interventions for patients with malig-
nant obstruction. It is important to note that while colon
cancer accounts for �80% of cases of malignant obstruction,
patientswith other types ofmalignancy such as hepatobiliary,
gynecologic, andurologic canpresentwithcolonicobstruction
secondary to extrinsic compression. Patients with acute
malignant colonic obstruction have a 5-year survival rate of
less than 20%, a less favorable prognosis compared with
patients with colonic malignancy without obstruction. With-
out urgent decompression of the obstruction, the patient can
suffer severe complications such as bowel ischemia, necrosis,
and/or perforation with sepsis. Emergency surgery is associ-
ated with high morbidity (40–50%) and mortality rates
(15–20%) comparedwith elective surgerywhere themortality
rate ranges between 0.9 and 6%.8

The application of metal stents for the treatment of acute
malignant colonic obstruction was first reported by Dohmoto
in 1991.9 Since its introduction, a significant experience has

Keywords

► colorectal
► obstruction
► endoscopic
► decompression
► self-expanding

metallic stent

Abstract Endoscopic stenting of the colorectum has emerged as a viable alternative to surgical
interventions in a selected group of patients. The main indication for stenting is bowel
obstruction. As such stenting can be used to palliate patients withmetastatic disease or
bridge patients to surgical intervention. The main advantages of stenting in the
emergency setting include lower morbidity and mortality, lower incidence of stoma
formation, shorter hospitalization, and better quality of life. For patients with
unresectable disease and short life expectancy, stenting can be considered. However,
for patients with longer life expectancy, the potential long-term complications of a
metal stent such as erosion, migration, or obstruction have engendered debate
whether such patients are better served by operative intervention. Stenting as a
bridge to surgery is an alternative to surgery in patients who are high risk for
emergency surgery but concerns remain regarding its impact on oncologic outcome
in potentially curable patients.
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been accumulated worldwide and hundreds of scientific pub-
lications have reported the short- and long-term results of
endoscopic stenting for malignant obstruction of the upper
and lower gastrointestinal tract.10–12 As such, endoscopic
stent placement has emerged as aviable alternative to surgical
intervention in a selected group of patients. While early
studies have focused primarily on technical feasibility of stent
placement, recent reports have investigated long-term clinical
success, predictors of technical and clinical outcomes, and
impact on oncologic outcome.13–16

The purpose of this article is to review the role and results
of endoscopic stent placement for palliation of patients with
unresectable disease and for potentially curable patients
who are bridged to elective surgical resection.

Indications for Colorectal Stenting

The main role of endoscopic colorectal stenting is to relieve
malignant obstruction. Thebulkof scientific literature available
on colorectal stenting pertains to cancer. Althoughnot the focus
of this review, it is important tomentionthatcolorectal stenting
has been used to treat benign disease such as complex colonic
fistula, strictures, and anastomotic complications.17–19Patients
who present with acute malignant obstruction secondary to a
primary colon cancer or an extracolonic malignancy can be
considered for stenting. The short-term success rate and long-
term patency of stent are highest when treating patients with
primarycarcinomaof thecolonwith intrinsic luminal lesions.19

Patients with extracolonic malignancy who present with ex-
trinsic compressionof the largebowel carrya lower success rate
forbothshort- and long-termresultsofstenting.20Whilea stent
procedure can be considered in patients with extracolonic
compression of the colon, it is best to avoid it for patients
with long strictures or those associated with diffuse carcino-
matosis because of higher failure rate.19 Although there has
been past discussion about the use of prophylactic stent
placement in patients with metastatic disease to prevent
potential obstruction, we do not recommend such practice.
The main goal of stent placement is to relieve obstruction and
avoid emergency surgery. In patientswithmetastatic unresect-
able disease, stenting is done with palliative intent in patients
with limited life expectancy. Patients with potentially resect-
able disease can undergo stenting with the intent to bridge
them to elective surgical intervention. Later,wewill discuss the
importance of patient selection when a stent is used as bridge
due to potential adverse impact on oncologic outcome.

It is important to note the contraindications to colorectal
stenting. Absolute contraindications include perforation with
free intraperitoneal gas and disseminated peritoneal carcino-
matosis with multifocal colonic strictures. Relative contra-
indications consist of early bowel ischemia and coagulopathy.

Stricture Evaluation, Patient Preparation,
Technical Consideration, and
Postprocedural Care

To ensure the highest technical and clinical success rates for
endoscopic stenting, patient selection and preparation are

key factors in outcome. The first step is determination of the
location of the lesion and its morphology. Although colonic
obstruction in any area of the colon can be tackled with
endoscopic stenting, patients with tumor obstruction at the
ileocecal valve or low rectum are not candidates for this
procedure. Obstructing lesions at the ileocecal valve can be
difficult to cannulate without much proximal margin of
unaffected bowel segment to ensure proper stent deploy-
ment. In addition, rectal tumors that are readily palpable on
digital examination should not be stented as stent placement
is associatedwith significant discomfort to the patient due to
the distal aspect of the stent touching the anorectal junction
and upper anus. Furthermore, stenting in that location is
associated with a high stent migration rate. Ideally, 4 cm of
normal rectum above the anorectal junction is needed for
successful stent placement. We recommend assessment of
the lesion location and morphology with a Gastrografin
enema or alternatively computed tomography scan with
rectal contrast injection (►Fig. 1). Determination of the
stricture location, length, and degree of obstruction can be
helpful in determining the stent specification and type of
delivery devices. Technical difficulties can be anticipated
with completely obstructing lesions (no demonstrable lu-
men on Gastrografin enema) and lesions at a sharp
turn/angulation such as splenic flexure location. From per-
sonal experience of the senior author, splenic flexure lesions
are associated with an increased risk of perforation and
proximal or distal stent migration after deployment.

Preprocedural patient preparation includes counseling re-
garding the risks and benefits of stenting. Informed consent is
obtained for the stent procedure and for potential surgical
intervention in case of technical failure or complication. For

Fig. 1 Gastrografin enema demonstrates an obstructing rectal cancer in a
patient with stage 4 disease. A string like lumen is noted (arrow).
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patients with complete colorectal obstruction and dilated
colon, we administer prophylactic intravenous antibiotics.
For left-sided lesions, two rectal enemas are administered
1 hour prior to the procedure. We routinely perform the stent
procedure in the endoscopy suite under endoscopic and
fluoroscopic guidance. Intravenous sedation with propofol
and fentanyl is administeredbyanendoscopynurse for patient
comfort. For patients with severe abdominal distention and
potential airway compromise, we prefer to perform the pro-
cedure in the operation with an anesthesiologist to ensure
airway protection as needed.

In a previous publication, we have described all the techni-
cal steps and tips for successful stenting.21We refer the reader
to this literature for a more comprehensive understanding of
the technical details. At the completion of the procedure, a
plain abdominal radiograph is obtained to assess for the stent
position, degree of expansion, and to rule out free air from
perforation. The abdominal film is routinely repeated at 24 to
48 hours and on as needed based in the future depending on
the clinical course. Themajorityof patientswill experience the
passage of many bowel movements within the first few hours
of theprocedure. If a nasogastric tubehas been inserted before
the procedure, it is typically removedwithin 24 to 48 hours of
the procedure and a liquid diet is started. Although there is
immediate onset ofdecompression following stent placement,
most patients with complete or near complete obstruction
require a few days for the dilated colon to return to its normal
size. Patients who are stented as a bridge to surgery can
undergo elective surgery 1 to 2 weeks later following medical
and nutritional optimization and bowel preparation. Compli-
cations of stenting includeperforation, erosion, bleeding, stent
migration, and tumor ingrowth with obstruction. No current
guidelines are available to guide long-term surveillance of
palliative stents in patients with advanced disease. In our
practice, we see the patient every 4 months and perform
flexible sigmoidoscopy for left-sided stents. Formore proximal
stents, a Gastrografin enemaor colonoscopy can be performed
if indicated by clinical symptoms. Tumor ingrowth can be
treated with endoscopic fulguration (►Fig. 2A, B) or by
deployment of a stent througha stent in terminally ill patients.
Long-termsurvivorswith tumors responsive to chemotherapy

(stable burden of disease or very slow progression) are best
treatedby resectionof thesegment containing themetal stent.
Noobjective data exist to guide the care of suchpatients, but in
our current practice, we would consider resection of the
stented segment after 1 year to avoid the potential long-
term complications of metal stents. It is important to note
that surgical intervention in patients with long-term indwell-
ing stent can be very challenging due to gradual erosion of the
metal stent through the bowel wall and/or significant inflam-
matory response to the metal (►Fig. 3). Such inflammatory
reaction can be intense especially in patients who receive
radiation therapy following stent placement (►Fig. 4). Under
such circumstances, operative intervention should be carried
bysurgeonswithextensiveexperiencewithdifficult colorectal
resection especially in cases of pelvic stents in male patients.

Patient Selection and Outcome of Stent
Placement for Palliation

This is considered in patients who are medically unfit for
surgery and those who have advanced unresectable disease

Fig. 2 (A) Tumor ingrowth 6 months after stent deployment. (B) Successful tumor fulguration using argon plasma coagulation.

Fig. 3 Computed tomography scan shows severe inflammatory and
scarring response (arrow) surrounding a stent in the descending colon.
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with symptomatic colonic obstruction. In both cases, the
patient’s life expectancy can be limited due to significant
medical comorbidities or extensive disease burden. From an
oncologic standpoint, patients with stage 4 colorectal cancer
with malignant obstruction are good candidates. However,
no current guidelines exist to stratify patients with stage 4
disease into those with short life expectancy versus those
with potentially longer life expectancy. Stratification of such
patients is very complex due to thewide spectrum of burden
of disease (i.e., stage 4 with limited resectable liver or lung
disease vs. diffuse metastatic disease), tumor biology,
response to chemotherapeutic agent, and overall patient
condition (i.e., weight loss, cachexia). Until such stratifica-
tion becomes available in the future, an accurate determina-
tion of life expectancy is not possible and often it is a
judgment call. In our practice, patients with stage 4 disease
and an anticipated life expectancy of less than 1 year are
considered for an endoscopic stenting procedure. Patients
with limited disease burden, a good functional status, should
be considered for surgical resection due to potential long-
term risks of stents such as erosion and tumor ingrowthwith
obstruction. A personalized approach to each patient with a
multidisciplinary discussion involving the patient, family,
oncologist, and surgeon is helpful in determining the best
course of action. While in the past, the focus of discussion
was on technical feasibility and short-term benefits of stent-
ing compared with surgery, it is important to assess the
suitability of a patient for the procedure within an overall
comprehensive approach.

Taking into consideration a personalized approach, a pa-
tient who undergoes a stent placement with palliative intent
can reap many short-term benefits such as shorter hospitali-
zation, less morbidity and mortality, potential avoidance of a
diverting stoma, and earlier resumption of chemotherapy.22

Karoui et al found that time to chemotherapy initiation was
shorter inpatientswhounderwent stent placement compared
with those treatedwith surgical intervention (14 vs. 28.5 days,
respectively). Two patients (6%) with stent placement who
underwent subsequent chemotherapy experienced tumor

perforation and required emergency surgery. Median survival
was not different in the two groups (13.7 months for stent vs.
11.4 months for surgery). However, with continued evolution
of more effective chemotherapeutic agents in the future, the
impact on long-term survival may be more evident.

Palliative stenting of advanced colorectal cancer currently
does not appear to affect the long-term survival but is associ-
ated with improved quality of life.23 Endoscopic stenting
seems to be equally as effective as surgical intervention in
achieving bowel decompression. Lee et al foundsimilar clinical
success rate when comparing patients with unresectable
metastatic colorectal cancer treated with emergency surgery
to those who underwent emergency colonic stenting.24 Their
retrospective study compared 71 patients who received stent
intervention with 73 patients who underwent emergency
surgery. Stent intervention was associated with significantly
fewer early postoperative complications (15.5 vs. 32.9%) and
shorter hospital stay (13.3 vs. 24.4 days). However, the rate of
late complications was significantly higher in the stent group
(33.8 vs. 17.8%). Similarly, Vemulapalli et al reported the
clinical and technical success rates, duration of hospital stay,
early and long-term complications, and overall survival rate in
123 patientswho underwent palliation of unresectable colon-
ic malignancy.25 Patients in the stent group (n¼ 53) had
significantly lowerearlycomplicationrateandshorterhospital
stay compared with patients in the emergency surgery group
(70 patients) (8 vs. 30% and 2 vs. 8 days, respectively). The rate
of late complications was higher in the stent group, although
the difference was not statistically significant. No difference
was noted in median survival (24 weeks for stent group vs.
23 weeks for the emergency surgery group). Small et al from
the Mayo Clinic reported their long-term results with endo-
scopic stenting.26 Similarly, long-term complications occurred
more frequently in patients with stents. Perforation, stent
occlusion, and/or migration accounted for an overall compli-
cation rate of 24.4%. Another study demonstrated a long-term
clinical failure rate of 51% with amean stent patency duration
of 145 days.27 Albeit some of these long-term complications
can be avoided with the newer generation of metal stents
(more taperededgesandno sharpprotrudingmetal andbetter
delivery devices), we believe that the risks associated with
metal stentswill remainaconcern. Therefore, patient selection
as previously discussed is of paramount importance to mini-
mize these risks. An individualized risk versus benefit assess-
ment needs tobedone tobalance the short-termadvantages of
stent with its potential long-term complications.28 With the
future introduction of more effective chemotherapeutic
agents and the potential for more prolonged survival, the
significance of this issue will become even more apparent.

Patient Selection and Outcome of Stenting
as a Bridge to Future Surgical Intervention

The concept of stenting as a bridge to surgerywas introduced
to convert from an emergency surgical intervention to an
elective one. The rationale for such an approach was to allow
for medical and nutritional optimization of the patient and
provide an opportunity for bowel cleansing. The advantages

Fig. 4 Severe inflammatory response with erosion of stent through
rectal wall following radiation therapy.
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of such a strategy included lower morbidity and mortality,
and decreased need for stoma formation. It is important to
note that while numerous studies have advocated the use of
stent as bridge to surgery, their major limitations are small
number of patients and their retrospective nature. However,
two clinical trials are worthy of discussion. Pirlet et al from
France conducted a prospective, randomized, controlled
clinical trial to compare metal stent intervention to surgical
procedure for acute left-sided malignant colonic obstruc-
tion.29 This multicenter trial involved nine centers. The
primary end point of the trial was the need for a stoma,
either temporary or permanent, and secondary end points
included mortality, morbidity, and length of hospital stay.
Unfortunately, the trial was stopped prematurely without
full accrual due to a high rate of technical failure in the stent
arm (54%) and a high perforation rate (7%). The Dutch Stent-
In study group conducted a prospective randomized
controlled trial in 25 hospitals in the Netherlands.30 Patients
with acute obstructive left-sided colorectal cancer were
randomized into a group of bridge to elective surgery versus
a group of emergency surgery. The study was suspended
after two successive interim analyses due to an increased 30-
day morbidity in the stent. Brehant et al conducted a small
prospective study to investigate the effectiveness of stent
placement in bridging patientswith acute colorectal obstruc-
tion to elective surgery.31 Technical success was noted in 25
out of 30 patients (83%)who underwent stent placement and
77% of the patients were successfully bridged to elective
surgery without the need for a stoma. Out of the many
studies published in the last decade on the use of stent for
malignant colorectal obstructions, three meta-analysis wor-
thy of discussion compared stent intervention as a bridge to
surgery with emergency surgical intervention.32–34 Tilney
et al reported the results of 451 patients included in 10
studies. The stent technical success rate was 92.6%. Patients
who received a stent had a shorter hospital stay, lower stoma
formation rate, and lower mortality.32 In a second meta-
analysis by Tan et al, four randomized controlled trials of
stent insertion in obstructing left-sided colonic cancer were
included.33 The technical and clinical success rates for stent
were lower than expected (70.7 and 69%). Stent intervention
was associated with a high incidence of clinical and silent
perforation (6.9 and 14%, respectively). Successful primary
anastomosis rate was higher and overall stoma rate was
lower in the stent group compared with the emergency
surgery group. Furthermore, there was no difference in
permanent stoma, in-hospital mortality, anastomotic leak,
30-day reoperation, and surgical site infection between the
two groups. Ye et al reported no advantages of stent place-
ment compared with emergency surgery for left-sided ma-
lignant colonic obstruction in a meta-analysis of eight
studies, involving 444 patients (219 with stent and 225
with emergency surgery).34

With such mixed short-term results for stent interven-
tion as a bridge to elective surgery, it is important to assess
the long-term impact of stent placement on the oncologic
outcome of potentially curable patients. Of particular con-
cern is tumor spread in the bloodstream during endoscopic

manipulation of the lesions and the potential intraperito-
neal cavity spread in case of a silent or clinical perforation.
Kim et al compared the long-term oncologic outcomes of
elective laparoscopic surgery following stent insertion with
one-stage open emergency surgical treatment of obstruc-
tive left-sided colon and rectal cancers.35 Ninety-five con-
secutive patients with left-sided obstructive colorectal
cancers were reviewed: 25 underwent stent decompres-
sion and elective laparoscopic surgery, while 70 underwent
emergency open surgery with intraoperative on-table
colonic lavage. The median follow-up was 51 months.
The 5-year overall survival was 67.2% in the stent group
compared with 61.6% in the surgical group. Similarly, no
difference was noted in the 5-year recurrence-free survival
(61.2% in the stent group vs. 60% in the surgical group).
However, the perineural invasion of the primary tumor was
more frequent in the stent group (76 vs. 51.4%, p¼ 0.033).
Sabbagh et al showed worse overall survival in patients
with left-sided malignant colonic obstruction who under-
went stent insertion compared with those who received
emergency surgery.36 The 5-year cancer-specific mortality
was significantly higher in the stent group (48 vs. 21%,
p¼ 0.02). Stent perforation can lead to peritoneal seeding,
upstaging of the patient’s malignancy, and converting a
potentially curable patient into an incurable one. In the
recent guidelines published by the European Society of
Gastrointestinal Endoscopy and endorsed by the Governing
Board of the American Society for Gastrointestinal Endos-
copy, the use of self-expanding metallic stent as bridge to
surgery is not recommended because of the concerns about
its oncological safety.37 We believe that stent as a bridge to
surgery should be avoided in patients with potentially
curable colorectal malignancy and good functional status.
It can be considered in special circumstances when imme-
diate surgery carries significant medical risks such as in
severely malnourished patients, recent cardiovascular or
cerebrovascular event, or significant active pulmonary
disease such as pneumonia.

Fig. 5 A patient with recurrent cervical cancer and a long rectosig-
moid stricture. Despite the accurate deployment of two stents in
tandem to relieve the blockage, the patient remained obstructed due
to inability to propel stool through the long metal segment.
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Role of Stenting in Patients with
Extracolonic Malignant Obstruction

Endoscopic endoluminal stent placement is most effective in
decompressing intrinsiccompression fromacolorectalprimary
malignancy. However, large bowel obstruction can occur from
extracolonic malignancy. Intra-abdominal malignancy such as
esophageal, gastric, hepatobiliary and pancreatic, gynecologic,
or urologic can present with colonic obstruction. Nonabdomi-
nalmalignancies such asbreastcanalso spread to theabdomen.
While such extracolonic malignant obstruction can involve a
short segment of large bowel, often they can bemultifocal, can
affect a long segment of the colon, and are oftenassociatedwith
carcinomatosis. Furthermore, many patients with recurrent

extracolonicmalignancyhaveahistoryofprior abdominopelvic
surgery, intra-abdominal adhesions and fibrosis, and some
cases, radiotherapy. Such factors can limit proper stent expan-
sion. Although stenting of a long stricture is technically feasible,
thelackofcolonicpropulsivewavesdueto thepresenceofmetal
in a long bowel segment often leads to a patent but nonfunc-
tional lumen(►Fig. 5). In casesof significantfibrosis, thepliable
metal stent may kink leading to persistent anatomical obstruc-
tion (►Fig. 6). All these factors lead to a lower success rate.
Several studies have demonstrated this finding. Luigiano et al
showed a lower patency rate in patients with extrinsic obstruc-
tion compared with those with intrinsic malignancies.38

Another study reported 12 stent procedures performed in 11
patients with colonic obstruction from extracolonic cancers.39

The underlying malignancies were ovarian, urinary bladder,
kidney, prostatic, breast, cholangiocarcinoma, and carcinoid.
The technical and clinical success rates were 42 and 25%,
respectively. Both colostomy formation rate (45%) and the 30-
daymortality rate (36%)were high. Stent placement in patients
with extracolonic malignant obstruction seems less favorable
compared with colorectal patients.15 While it is reasonable to
consider it under such circumstances as often the patient is
terminally ill with a limited life expectancy, proper counseling
of the patient and the family and setting the right expectation
are important so that they are aware of the higher failure rate
and potential need for operative intervention.

Conclusion

Malignant colorectal obstruction is a complex issue. When
facing a patient in such situation, the surgeon needs to
balance the immediate necessity to decompress the
obstruction with a broader perspective of oncologic out-
come. Short-term issues include morbidity and mortality
of any therapeutic intervention, stoma formation rate,

Fig. 6 A patient with recurrent ovarian cancer and prior extensive
pelvic surgery. Two-stent placement was performed to relieve the
blockage. Due to the extensive nature of pelvic fibrosis and scarring,
inadequate stent expansion and kinking was noted (arrow).

Flowchart 1 Algorithm for management of patients presenting with acute malignant colorectal obstruction.
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recovery, and time to initiation of adjuvant therapy. Long-
term issues revolve around complications of a metal stent
and oncologic outcome. Undoubtedly, the future will yield
new endoscopic endoluminal technologies including a new
generation of devices and stents. Coupled with the prospect
of novel chemotherapeutic agents with a potential for a
more prolonged survival for many patients, the manage-
ment of large bowel obstruction will continue to evolve. For
now, our current recommendations are summarized
in Flowchart 1. Such approach is based on the senior author
with 15-year experience in therapeutic endoscopy and
endoluminal stenting as a surgeon and the insight provided
by the results of a growing body of literature.
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