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Abstract 
Colorectal cancer (CRC) is the 3rd most common cancer 
in the United States with more than 10000 new cases 
diagnosed annually. Approximately 20% of patients 
with CRC will have distant metastasis at time of diagno-
sis, making them poor candidates for primary surgical 
resection. Similarly, 8%-25% of patients with CRC will 
present with bowel obstruction and will require pal-
liative therapy. Emergent surgical decompression has 
a high mortality and morbidity, and often leads to a 
colostomy which impairs the patient’s quality of life. In 
the last decade, there has been an increasing use of 
colonic stents for palliative therapy to relieve malignant 
colonic obstruction. Colonic stents have been shown 
to be effective and safe to treat obstruction from CRC, 
and are now the therapy of choice in this scenario. In 
the setting of an acute bowel obstruction in patients 
with potentially resectable colon cancer, stents may be 

used to delay surgery and thus allow for decompres-
sion, adequate bowel preparation, and optimization of 
the patient’s condition for curative surgical intervention. 
An overall complication rate (major and minor) of up 
to 25% has been associated with the procedure. Long 
term failure of stents may result from stent migration 
and tumor ingrowth. In the majority of cases, repeat 
stenting or surgical intervention can successfully over-
come these adverse effects. 
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Core tip: Colonic stents are of benefit both as a bridge 
to surgery and as definitive therapy for colorectal ob-
struction in a large group of patients. Careful patient se-
lection is required. Patients should be carefully managed 
in conjunction with the oncologist and surgeon. Endos-
copists should also be vigilant for acute and delayed 
complications associated with colonic stent deployment.
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INTRODUCTION
A common complication of  colorectal neoplasms is 
malignant large bowel obstruction. In the past, this com-
plication was primarily managed with surgical resection; 
however, over the past 20 years endoscopic stenting has 
become an alternative, non-surgical approach. The first 
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studies demonstrating successful stenting of  the colon to 
relieve malignancy-related obstruction were done in the 
early 1990s[1,2]. Since that time, the use of  self-expanding 
metal stents (SEMS) has been implemented more fre-
quently both as a bridge to surgical resection, as well as 
for palliation in advanced colorectal cancer and in pa-
tients who are poor surgical candidates. This review will 
discuss the types of  stents currently available on the mar-
ket, techniques for placement, indications, and adverse 
effects of  colonic stenting in colorectal cancer. 

TYPES OF SEMS
Currently, there are over a dozen different types of  co-
lonic SEMS available commercially worldwide (Table 1). 
These stents can be covered, partially covered, or uncov-
ered and range from 20-30 mm in diameter with lengths 
of  6-18 cm. In the United States, only uncovered stents 
are approved for use in the large bowel, primarily because 
they have been shown to have a lower rate of  migration 
when compared to covered stents. Studies have shown a 
migration rate among patients who received uncovered 
stent was 0%-2% as compared to 20%-40% among those 
with covered stents[1-4]. Uncovered stents may have a 
lower risk of  other complications, such as stent fracture, 
failure of  expansion, and loss of  stent function[4,5]. Addi-
tionally, using uncovered stents improves the success rate 
of  post-stent colonoscopies, which can be performed to 
evaluate for synchronous tumors following the diagno-
sis of  colorectal cancer[6]. Finally, uncovered stents may 
be technically easier to deploy into more distal areas of  

obstruction, because they tend to use a smaller delivery 
systems and are less rigid.

The one major disadvantage of  uncovered stents is 
the higher frequency of  tumor ingrowth, which can pre-
cipitate stent occlusion[1,2,4]. Recent research has focused 
on developing colonic stents that would maintain their 
position, but also have the ability to prevent significant 
tumor in-growth. Moon et al[7] looked at outcomes of  
using a novel double-layered combination covered stent, 
with an internal membrane to prevent tumor in-growth 
and an external uncovered wire that should embed itself  
into the surrounding tumor. However, this stent, still 
showed an increased rate of  migration when compared 
to uncovered stent, although not as high as documented 
in prior studies. Therefore, further innovation is neces-
sary to design a stent that is a combination of  covered 
and uncovered components to optimize its efficacy.

INDICATIONS FOR SEMS PLACEMENT
The high frequency with which colorectal cancer presents 
with malignant obstruction has created a growing use for 
self-expanding metal stents as palliation for malignant 
colonic obstruction as well as a bridge to surgery. Pallia-
tive stents offer the advantage of  sparing patients surgical 
intervention which frequently results in colostomy. In 
patients for whom emergent surgical resection is planned, 
SEMS have been utilized as an efficacious method of  
delaying surgery and therefore reducing operative risk. 
Endoscopic stenting allows bowel decompression and 
sparing the patient emergent surgical decompression 
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Table 1  Commercially available self-expandable metal stent for malignant colonic obstruction

Manufacturer model Delivery system Diameter (mm) Flares/flanges Length (mm) Covered/uncovered

WallFlex1

(Boston Scientific)
TTS 22/27 Present 60, 90, 120 Uncovered

Ultraflex Precision1

(Boston Scientific)
OTW 25/30 Present 57, 87, 117 Uncovered

Wallstent endoprosthesis1

(Boston Scientific)
TTS 20, 22; no flare Absent 60, 90 Uncovered

D-Enteral Colonic Stent
(Taewoong Medical)

TTS/OTW 18, 20, 22, 24, 26 Absent 60, 80, 100, 120, 140, 150 Uncovered

Comvi Colonic Stent
(Taewoong Medical)

TTS/OTW 18, 20, 22, 24, 26, 28 Absent 60, 80, 100, 120 Partially Covered 

S-Enteral Colonic Stent
(Taewoong Medical)

TTS/OTW 18, 20, 22, 24, 26, 28 Present 60, 80, 100, 120, 140, 150, 230 Fully and Partially Covered

Evolution Colonic Stent
(Cook Endoscopy)

TTS 25 Present 60, 80, 100 Uncovered

Colonic Z-Stent1

(Cook Endoscopy)
TTS 25 Present 40, 60, 80, 100, 120 Uncovered

Hanarostent
(M.I.Tech)

TTS/OTW 20, 22, 24 Present 60, 70, 80, 90, 100, 110, 120, 
130, 140, 150, 160, 170, 180

Uncovered, Fully Covered

Enterella
(ELLA-CS)

OTW 22, 25, 30 Absent 75, 82, 88, 90, 112, 113, 123, 
135, 136

Uncovered, Covered

Bonastent
(EndoChoice)

TTS 22, 24, 26 Absent 60, 80, 100 Uncovered, Partially Covered

Aixstent
(Leufen Medical)

TTS/OTW 25, 30 Present 80, 100 Uncovered, Partially Covered

Micro-Tech
(MICRO-TECH Europe)

TTS/OTW 20, 25, 30 Present 60, 80, 100, 120 Uncovered, Partially Covered, 
Fully Covered

1Colonic stents availabe in the United States. TTS: Through-the-scope; OTW: Over-the wire.



which carries a mortality rate as high as 30%[8]. The low 
rate of  morbidity and mortality associated with endo-
scopic colonic decompression when compared to surgery 
is therefore an attractive option.

Following the initial determination of  the location 
and nature of  the obstruction, a colonoscopy should 
be performed. Visualization of  the site of  obstruction 
provides the opportunity for a tissue biopsy as well as 
assessment of  the potential for stent placement. Other 
considerations include the length of  the stricture as well 
as the presence of  an extrinsic versus intrinsic mass. 
If  the colonoscope is easily passed through the site of  
obstruction, there is an increased risk for stent migra-
tion[9]. Stent placement is contraindicated in patients with 
perforation, intra-abdominal abscess, intestinal ischemia, 
or uncorrectable coagulopathy[10]. Placement of  stents 
within 3-4 cm of  the anal sphincter is not contraindicated 
but may be associated with increased incontinence and 
pain after placement, although in some patients a low ly-
ing stent in the rectum is their only clinical alternative to 
colostomy[11].

Palliative stents in patients with unresectable colorectal 
obstruction
Multiple comorbidities and metastatic disease are fre-
quent contra-indications for surgical intervention to 
relieve malignant small bowel obstruction. In such situ-
ations, colonic stenting has been shown to be a safe 
and effective alternative approach for palliation[12]. In a 
retrospective, five-center study, Manes et al[13] looked at 
201 patients with malignant large bowel obstruction who 
underwent palliative stenting and documented a 91.5% 
technical success rate and an 89.7% clinical success rate, 
defined as colonic decompression after 72 h. Another 
prospective study found a technical success rate of  95% 
and clinical success rate of  81%, which was defined as 
continued stent patency 6 mo after initial placement[14].

Although outcomes with SEMS appear to be quite 
good, there are few studies that directly compare colonic 
stenting with surgical resection. The data that is available 
indicates that utilizing SEMS confers certain benefits 
over surgical intervention, although the data pertaining 
to long term morbidity and mortality remains equivocal. 
Law et al[15] found that patients who underwent palliative 
colonic stenting had fewer admissions to the ICU and a 
lower likelihood of  ultimately requiring resection with 
stoma creation as compared to the group that underwent 
surgery initially. Several other studies also showed statisti-
cally significant reduction in length of  hospitalization, 
fewer short term complications, and decreased frequency 
of  the need for stoma formation[15-17]. However, none of  
these studies showed any difference in overall survival 
between the two groups. 

Colonic stents as a bridge to surgery
In the setting of  an acute bowel obstruction in patients 
with potentially resectable colon cancer, stents may be 
used to delay surgery and thus allow for decompression, 
adequate bowel preparation, and optimization of  the 

patient’s condition for curative surgical intervention. Sys-
tematic reviews of  stent placement as bridge to surgery 
have shown a technical success rate of  85%-92%[18]. Watt 
et al[19] performed a meta-analysis that included 88 stud-
ies and 1785 patients with 1845 stents placed. A total of  
782 (43%) had stent placement as a bridge to surgery. 
Technical success and clinical success were reported to 
be 96.2% and 92% respectively. Data also suggested that 
placing colonic stents as a bridge to surgery increased the 
likelihood that the resection and re-anastomosis could 
be done as a one-stage procedure without the need for 
stoma formation when compared to an emergent opera-
tion. These studies documented that the one-step surgery 
was successful in 65%-73% of  patients[20,21].

Few studies have compared colonic stenting as a 
bridge to surgery with emergent surgical decompression. 
Ng et al[21] performed a case-matched study of  20 patients 
who underwent SEMS as a bridge to surgery compared 
to 40 patients who had emergent surgical decompression. 
Patients in the stent group had statistically higher rates of  
primary anastomosis and shorter hospital and ICU stays. 
No difference was seen in mortality rates between the 
two groups. 

In patients undergoing stent placement as a bridge to 
surgery in which it is later determined that surgery will 
not take place, the colonic stent may stay in place as a pal-
liative measure. The benefits afforded by delaying surgery 
must be weighed against potential complications of  stent 
placement which include such risks as perforation, bleed-
ing, and stent migration. A study by Pirlet et al[22] compar-
ing the stenting to surgery was stopped prematurely due 
to high rates of  perforations in the stent group. A further 
source of  uncertainty is whether stenting confers a sur-
vival benefit and decreased rate of  stoma placement at 30 
d. Further randomized control studies will be needed to 
determine the comparative clinical success of  emergent 
surgery versus stenting as a bridge to surgery.

Techniques for stent placement
Colonic stent placement is a safe technique for the relief  
of  large bowel obstruction secondary to malignancy. 
Recent studies have shown technical success rates that 
were close to 100% and clinical success rates, determined 
by the effective and persistent relief  of  the obstruction, 
of  85%-91%[23-25]. However, the complexity of  the pro-
cedure can be significantly increased if  the colon cannot 
be prepped before the intervention, if  the obstruction is 
complete, and if  the culprit lesion is located within a flex-
ure or area of  angulation. Additionally, the complexity 
of  colonic stenting frequently requires the use of  ERCP 
equipment and studies have shown that advanced endos-
copists with pancreatico-biliary experience tend to have 
fewer complications and better outcomes[26]. Colonic 
stent placement can be performed by endoscopic guid-
ance either using through-the-scope (TTS) or over-the 
wire (OTW) delivery systems. The former is ideal when 
using smaller diameter stents and for proximal lesions 
that cannot be accessed without an endoscope. The latter 
allows the delivery of  larger stents and is most applicable 
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continues to be withdrawn until the balloon is visualized 
emerging at the distal end of  the lesion. The distance 
between this point and the point marked by the endos-
copist’s fingers represents the length of  the stricture[28]. 
Once the length of  the stricture is determined, an appro-
priate SEMS needs to be selected. The ideal stent needs 
to extend at least 1-2 cm beyond the edge of  the lesion 
on both proximal and distal ends to ensure that it will 
properly deploy and stay in place. When positioning the 
stent, the endoscopist needs to take into account shorten-
ing that occurs during deployment, as well as the rebound 
effect that occurs when the sheath is removed from the 
stent. After deployment, proper positioning is confirmed 
radiographically by an “hourglass” shape of  the stent, 
with the ends beyond the obstruction fully expanded and 
the middle cinched by pressure from the lesion. Contrast 
can also be injected through the stent to confirm patency.

If  the target lesion is in a difficult to reach location, 
such as a flexure or within an angulation of  the colon, 
the endoscope may not be able to be positioned in a way 
that would allow successful passage of  the guidewire. In 
such a situation a biliary sphincterotome can aid in the 
cannulation of  the obstructing lesion[29-31]. The guidewire 
is loaded through the sphincterotome, which can then be 
rotated and bent in different directions until it positions 
the guidewire at an angle that would allow it to effectively 
traverse the extent of  the obstructing lesion. 

If  the colonic obstruction is located in the descend-

in cases of  rectosigmoid obstruction. 
The TTS approach has been shown to be safe and ef-

fective both in right-sided and left-sided colonic lesions 
(Figure 1)[27,28]. Almost all colonic stent deployed today 
use the TTS approach. Initially, an attempt should be 
made to pass the endoscope through the obstructing le-
sion, as this can facilitate the positioning of  the guidewire 
and determination of  the stricture length. The SEMS 
delivery system can then be passed over the guidewire 
and the stent deployed under direct endoscopic visual-
ization. If  the endoscope cannot be advanced beyond 
the obstruction, a hydrophilic biliary guidewire can be 
advanced through a biliary catheter to cannulate the le-
sion. Once fluoroscopy confirms that the guidewire 
has passed through the entirety of  the obstruction and 
emerged on the proximal side, the stent is deployed[28]. 
The biliary catheters can also be used to aid in measure-
ment of  stricture length. One approach is to inflate the 
catheter balloon and position it at the distal end of  the 
stricture. Subsequently, contrast is injected through the 
catheter and fluoroscopy is used to visualize the length 
of  the stricture. Alternatively, the biliary catheter can be 
advanced all the way through the lesion and the balloon 
inflated. The catheter is then pulled back until resistance 
is met, indicating that it is now abutting the proximal end 
of  the lesion. The endoscopist marked this point on the 
catheter by grasping it at the biopsy port exit point with 
his fingers. Then, the balloon is deflated and the catheter 

Figure 1  Through-the-scope approach has been shown to be safe and effective both in right-sided and left-sided colonic lesions. A: The patient presented 
with an obstructing colon cancer who was evaluated for an endoscopic colonic stent; B: The endoscope was passed to the site of the obstructive tumor and a 0.035 
inch teflonated guide wire was passed across the stricture under endoscopic and fluoroscopic guidance; C: A catheter was subsequently passed over the guidewire; 
D: A colonic self-expanding metal stent (SEMS) was used to decompress the colon. The stent was placed so as to extend at least 2 cm on each end beyond the tumor 
margin. After the stent was deployed, the position was assessed by endoscopic and fluoroscopic visualization. 

A B

C D
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ing colon, the non through-the-scope (OTW) approach 
can be used. This approach can be executed either under 
endoscopic guidance or with the aid of  fluoroscopy. If  
the former method is used, rather than passing the SEMS 
through the working channel of  the endoscope, the stent 
delivery system is advanced over a stiff  guidewire, while the 
endoscope is passed next to it. This allows for direct visu-
alization in order to make sure that the stent is properly de-
ployed in the correct location. When this technique is em-
ployed, a colonoscope, which has a smaller diameter and is 
more flexible as compared to an upper endoscope, should 
be used. If  the endoscopist chooses to use fluoroscopy, he 
or she first needs to mark the distal and proximal ends of  
the strictures with something that would be radiographical-
ly visible. Once this is done, the SEMS delivery system can 
be advanced over the guidewire to the site predetermined 
by the markers and deployed under fluoroscopic guidance. 

Complications of SEMS
While self-expanding metal stents have been successfully 
used as a bridge to surgery in malignant obstruction of  
the colon as well as palliation, an overall complication 
rate (major and minor) of  up to 25% has been associated 
with the procedure[18]. 

Vemulapalli et al[17] found more late-term complica-
tions in the stent group as compared to the surgical 
group, although this difference did not reach statistical 
significance. This finding was supported by data from 
several other studies that found that the late term com-
plications in patients who received palliative SEMS was 
24%-51%[17,26,32,33]. Factors that increased the risk of  com-
plications included operator experience, stent type, type 
of  stricture, and tumor location as well as patient-related 
factors which include concommitant use of  chemothera-
py (specifically Avastin) and radiation. Complications may 
be grouped into minor and major categories 

Minor complications of self-expanding metal stent 
placement
Bleeding, tenesmus, and pain are commonly reported fol-
lowing stent placement. Pain categorized as severe is seen 
in 5% of  patients following stent placement. Pain and 
alterations in bowel habits is most often seen when stents 
are placed within 5 cm of  the anal verge. Similarly, late-
onset of  tenesmus, pain, incontinence, and foreign body 
sensation may be seen with stent migration into the ano-
rectal area[11,34]. However, Song et al[11] demonstrated that 
these symptoms typically resolve within 1 week or were 
responsive to analgesia.

Clinically mild bleeding is the most commonly-seen 
complication following SEMS placement with a reported 
incidence of  8%-12%. Bleeding can be attributed to fri-
able mucosa associated with intrinsic masses as well as 
ulcerations and erosion and almost always resolves with 
conservative management[29]. Later bleeding can usually be 
attributed to ulcerations/erosions in the colonic mucosa.

Major complications
Stent migration: The incidence of  covered stent migra-

tion significantly exceeds that of  uncovered stents (50% vs 
36%). Park et al[4] demonstrated that the lower rate of  un-
covered stent migration can be attributed to an increased 
rate of  tumor ingrowth/infiltration. While frequently an 
adverse incidence, stent migration may herald improve-
ment in a colonic stricture secondary to a response to 
therapy. Endoscopic removal of  a covered stent may be 
performed in cases in which stent migration to the ano-
rectal area results in pain or irritation. In the case of  un-
covered stent migration, argon plasma coagulation com-
bined with rat-tooth forceps has been used[35]. Avoidance 
of  stent migration is frequently achieved by placing the 
stent in the center of  the stricture (or slightly above) and 
ensuring that it projects 2 to 4 cm proximally and distally 
into normal colon[18]. 

Perforation: The most serious complication of  colonic 
SEMS placement is perforation, which has a reported 
mortality rate of  0.8% per stented patient[30]. Higher rates 
of  complications have been reported in certain types of  
patients including those undergoing chemotherapy[36-38]. 
Faragher et al[16] reported an increased complication rate 
of  34.8% in patients receiving bevacizumab following 
stenting as compared to a 22.8% in untreated patients. 
This association may have also contributed to the high 
perforation rate in the stented group that lead to the pre-
mature termination of  the only randomized controlled 
trial that attempted to compare outcomes between surgi-
cal intervention and SEMS in stage IV colon cancer pa-
tients on chemotherapy[35]. Chemotherapeutic agents, in 
particular bevacizumab, have been linked to an increased 
risk of  colonic perforation[35]. 

Tumor overgrowth and ingrowth
Delayed stent obstruction due to tumor ingrowth or 
overgrowth is the most common complication follow-
ing stent placement, with a reported incidence of  up 
to 10%[10,37]. As the described above, the rate of  tumor 
ingrowth is reduced with the use of  covered stents. How-
ever, these SEMS have not been approved for use in the 
United States due to a higher risk of  stent migration. 
Management options for stent re-obstruction include 
ablation, argon plasma coagulation, surgery and stenting. 
Repeat stenting with a stent-within-stent approach is the 
most common treatment approach and is almost always 
successful[39-42]. Far less common is stent failure second-
ary to stent collapse or stent fracture. van Hooft et al[38] 
demonstrated an increased incidence of  stent fracture 
when used to treat benign obstructions. 

Operator factors: As is seen with a multitude of  differ-
ent medical procedures, operator experience is inversely 
related to rates of  complications in the placement of  
SEMS[34]. Colonic stenting is frequently performed on 
patients with extensive co-morbidities in acute settings. 
Consequently, the insufflation of  air and manipulation of  
the different apparatuses will often result in higher rates 
of  colonic perforation, the most serious complication as-
sociated with stent placement[9,10,37,43]. Some authors have 
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advocated use of  carbon dioxide during colonic stenting 
as a preventive measure to reduce the risk of  perforation.

Patient-related factors
Higher rates of  complication including treatment failure 
have been observed in patients with extrinsic lesions[36]. 

Similarly, patients with longer segments of  obstruction 
requiring stents longer than 10 cm had shorter event-free 
survival[44]. This can be attributed to the increased diffi-
culty of  placing these SEMS. Nonetheless, dilation of  the 
bowel prior to stent deployment is not advisable given 
the risk of  tumor fracture. Data regarding complication 
rates related to tumor location have been conflicting with 
no strong indication that SEMS placement in the right 
colon is unsafe.

CONCLUSION
Self-expanding metal stents are increasingly being used as 
palliation and as bridge to surgery in patients with malig-
nant obstruction of  the colon. With high technical and 
clinical success rates, endoscopic stenting provides a vi-
able alternative to surgery. When used for these purposes 
colonic stents have the potential to decrease morbidity 
and cost as well as increase patient quality of  life. Further 
randomized control studies will be needed to compare 
the efficacy of  SEMS placement to traditional surgical 
approaches in the treatment of  malignant obstructions.

Numerous studies have demonstrated a low incidence 
of  complications associated with SEMS placement. The 
majority of  reported adverse events are minor and self-
limiting including pain and bleeding. Colonic perforation 
remains the most serious complication. Long term failure 
of  stents may result from stent migration and tumor in-
growth. In the majority of  cases, repeat stenting or surgi-
cal intervention can successfully overcome these adverse 
effects. 

REFERENCES
1	 Choi JH, Lee YJ, Kim ES, Choi JH, Cho KB, Park KS, Jang BK, 

Chung WJ, Hwang JS. Covered self-expandable metal stents 
are more associated with complications in the management 
of malignant colorectal obstruction. Surg Endosc 2013; 27: 
3220-3227 [PMID: 23494513 DOI: 10.1007/s00464-013-2897-4]

2	 Zhang Y, Shi J, Shi B, Song CY, Xie WF, Chen YX. Com-
parison of efficacy between uncovered and covered self-
expanding metallic stents in malignant large bowel ob-
struction: a systematic review and meta-analysis. Colorectal 
Dis 2012; 14: e367-e374 [PMID: 22540666 DOI: 10.1111/
j.1463-1318.2012.03056.x]

3	 Lee KM, Shin SJ, Hwang JC, Cheong JY, Yoo BM, Lee KJ, 
Hahm KB, Kim JH, Cho SW. Comparison of uncovered stent 
with covered stent for treatment of malignant colorectal ob-
struction. Gastrointest Endosc 2007; 66: 931-936 [PMID: 17767930]

4	 Park S, Cheon JH, Park JJ, Moon CM, Hong SP, Lee SK, Kim 
TI, Kim WH. Comparison of efficacies between stents for 
malignant colorectal obstruction: a randomized, prospective 
study. Gastrointest Endosc 2010; 72: 304-310 [PMID: 20561619 
DOI: 10.1016/j.gie.2010.02.046]

5	 Choi JS, Choo SW, Park KB, Shin SW, Yoo SY, Kim JH, Do 
YS. Interventional management of malignant colorectal 

obstruction: use of covered and uncovered stents. Korean J 
Radiol 2007; 8: 57-63 [PMID: 17277564]

6	 Lim SG, Lee KJ, Suh KW, Oh SY, Kim SS, Yoo JH, Wi JO. 
Preoperative colonoscopy for detection of synchronous 
neoplasms after insertion of self-expandable metal stents 
in occlusive colorectal cancer: comparison of covered and 
uncovered stents. Gut Liver 2013; 7: 311-316 [PMID: 23710312 
DOI: 10.5009/gnl.2013.7.3.311]

7	 Moon CM, Kim TI, Lee MS, Ko BM, Kim HS, Lee KM, Byeon 
JS, Kim YS. Comparison of a newly designed double-layered 
combination covered stent and D-weave uncovered stent for 
decompression of obstructive colorectal cancer: a prospec-
tive multicenter study. Dis Colon Rectum 2010; 53: 1190-1196 
[PMID: 20628284 DOI: 10.1007/DCR.0b013e3181e28847]

8	 Riedl S, Wiebelt H, Bergmann U, Hermanek P. [Postopera-
tive complications and fatalities in surgical therapy of colon 
carcinoma. Results of the German multicenter study by 
the Colorectal Carcinoma Study Group]. Chirurg 1995; 66: 
597-606 [PMID: 7664589]

9	 Repici A, de Paula Pessoa Ferreira D. Expandable metal 
stents for malignant colorectal strictures. Gastrointest En-
dosc Clin N Am 2011; 21: 511-533, ix [PMID: 21684468 DOI: 
10.1016/j.giec.2011.04.005]

10	 Baron TH. Colonic stenting: technique, technology, and out-
comes for malignant and benign disease. Gastrointest Endosc 
Clin N Am 2005; 15: 757-771 [PMID: 16278137 DOI: 10.1016/
j.giec.2005.08.005]

11	 Song HY, Kim JH, Kim KR, Shin JH, Kim HC, Yu CS, Kim 
JC. Malignant rectal obstruction within 5 cm of the anal 
verge: is there a role for expandable metallic stent place-
ment? Gastrointest Endosc 2008; 68: 713-720 [PMID: 18561924 
DOI: 10.1016/j.gie.2007.12.051]

12	 Shrivastava V, Tariq O, Tiam R, Nyhsen C, Marsh R. Pal-
liation of obstructing malignant colonic lesions using self-
expanding metal stents: a single-center experience. Cardio-
vasc Intervent Radiol 2008; 31: 931-936 [PMID: 18379839 DOI: 
10.1007/s00270-008-9328-2]

13	 Manes G, de Bellis M, Fuccio L, Repici A, Masci E, Ardiz-
zone S, Mangiavillano B, Carlino A, Rossi GB, Occhipinti P, 
Cennamo V. Endoscopic palliation in patients with incurable 
malignant colorectal obstruction by means of self-expanding 
metal stent: analysis of results and predictors of outcomes 
in a large multicenter series. Arch Surg 2011; 146: 1157-1162 
[PMID: 22006874 DOI: 10.1001/archsurg.2011.233]

14	 Repici A, Fregonese D, Costamagna G, Dumas R, Kähler G, 
Meisner S, Giovannini M, Freeman J, Petruziello L, Hervoso 
C, Comunale S, Faroux R. Ultraflex precision colonic stent 
placement for palliation of malignant colonic obstruction: a 
prospective multicenter study. Gastrointest Endosc 2007; 66: 
920-927 [PMID: 17904133 DOI: 10.1016/j.gie.2007.03.1042]

15	 Law WL, Choi HK, Chu KW. Comparison of stenting with 
emergency surgery as palliative treatment for obstruct-
ing primary left-sided colorectal cancer. Br J Surg 2003; 90: 
1429-1433 [PMID: 14598426 DOI: 10.1002/bjs.4311]

16	 Faragher IG, Chaitowitz IM, Stupart DA. Long-term results 
of palliative stenting or surgery for incurable obstructing co-
lon cancer. Colorectal Dis 2008; 10: 668-672 [PMID: 18266885 
DOI: 10.1111/j.1463-1318.2007.01446.x]

17	 Vemulapalli R, Lara LF, Sreenarasimhaiah J, Harford WV, 
Siddiqui AA. A comparison of palliative stenting or emer-
gent surgery for obstructing incurable colon cancer. Dig 
Dis Sci 2010; 55: 1732-1737 [PMID: 19693667 DOI: 10.1007/
s10620-009-0945-7]

18	 Sebastian S, Johnston S, Geoghegan T, Torreggiani W, 
Buckley M. Pooled analysis of the efficacy and safety of self-
expanding metal stenting in malignant colorectal obstruc-
tion. Am J Gastroenterol 2004; 99: 2051-2057 [PMID: 15447772 
DOI: 10.1111/j.1572-0241.2004.40017.x]

19	 Watt AM, Faragher IG, Griffin TT, Rieger NA, Maddern 
GJ. Self-expanding metallic stents for relieving malig-

Kaplan J et al . Stents for colon obstruction



13245 October 7, 2014|Volume 20|Issue 37|WJG|www.wjgnet.com

nant colorectal obstruction: a systematic review. Ann 
Surg 2007; 246: 24-30 [PMID: 17592286 DOI: 10.1097/01.
sla.0000261124.72687.72]

20	 Cirocchi R, Farinella E, Trastulli S, Desiderio J, Listorti C, 
Boselli C, Parisi A, Noya G, Sagar J. Safety and efficacy of 
endoscopic colonic stenting as a bridge to surgery in the 
management of intestinal obstruction due to left colon 
and rectal cancer: a systematic review and meta-analysis. 
Surg Oncol 2013; 22: 14-21 [PMID: 23183301 DOI: 10.1016/
j.suronc.2012.10.003]

21	 Ng KC, Law WL, Lee YM, Choi HK, Seto CL, Ho JW. Self-
expanding metallic stent as a bridge to surgery versus emer-
gency resection for obstructing left-sided colorectal cancer: 
a case-matched study. J Gastrointest Surg 2006; 10: 798-803 
[PMID: 16769535 DOI: 10.1016/j.gassur.2006.02.006]

22	 Pirlet IA, Slim K, Kwiatkowski F, Michot F, Millat BL. Emer-
gency preoperative stenting versus surgery for acute left-
sided malignant colonic obstruction: a multicenter random-
ized controlled trial. Surg Endosc 2011; 25: 1814-1821 [PMID: 
21170659 DOI: 10.1007/s00464-010-1471-6]

23	 Im JP, Kim SG, Kang HW, Kim JS, Jung HC, Song IS. Clini-
cal outcomes and patency of self-expanding metal stents in 
patients with malignant colorectal obstruction: a prospec-
tive single center study. Int J Colorectal Dis 2008; 23: 789-794 
[PMID: 18443807 DOI: 10.1007/s00384-008-0477-1]

24	 Khot UP, Lang AW, Murali K, Parker MC. Systematic re-
view of the efficacy and safety of colorectal stents. Br J Surg 
2002; 89: 1096-1102 [PMID: 12190673 DOI: 10.1046.1046/
j.1365-2168.2002.02148.x]

25	 Repici A, Adler DG, Gibbs CM, Malesci A, Preatoni P, Baron 
TH. Stenting of the proximal colon in patients with malig-
nant large bowel obstruction: techniques and outcomes. 
Gastrointest Endosc 2007; 66: 940-944 [PMID: 17963881 DOI: 
10.1016/j.gie.2007.04.032]

26	 Small AJ, Coelho-Prabhu N, Baron TH. Endoscopic place-
ment of self-expandable metal stents for malignant colonic 
obstruction: long-term outcomes and complication factors. 
Gastrointest Endosc 2010; 71: 560-572 [PMID: 20189515 DOI: 
10.1016/j.gie.2009.10.012]

27	 Luigiano C, Ferrara F, Fabbri C, Ghersi S, Bassi M, Billi P, 
Polifemo AM, Landi P, Cennamo V, Consolo P, Morace C, 
Alibrandi A, D’Imperio N. Through-the-scope large diam-
eter self-expanding metal stent placement as a safe and effec-
tive technique for palliation of malignant colorectal obstruc-
tion: a single center experience with a long-term follow-up. 
Scand J Gastroenterol 2011; 46: 591-596 [PMID: 21271788 DOI: 
10.3109/00365521.2011.551886]

28	 Tal AO, Friedrich-Rust M, Bechstein WO, Woeste G, Trojan J, 
Zeuzem S, Sarrazin C, Albert JG. Self-expandable metal stent 
for malignant colonic obstruction: outcome in proximal vs. 
left sided tumor localization. Z Gastroenterol 2013; 51: 551-557 
[PMID: 23740354 DOI: 10.1055/s-0032-1325564]

29	 Armstrong EM, Fox BM. Assistance of colorectal stent inser-
tion by sphincterotome. Dis Colon Rectum 2007; 50: 399-400 
[PMID: 17216143 DOI: 10.1007/s10350-006-0715-y]

30	 Rosés L, González Ramírez A, Lancho Seco A, Soto Iglesias S, 
Santos Blanco E, Avila S. A new use for the rotatable sphinc-
terotome as an aid for stenting malignant gastrointestinal 
tract stenoses. Endoscopy 2004; 36: 1132 [PMID: 15578315 
DOI: 10.1055/s-s-2004-825981]

31	 Vázquez-Iglesias JL, Gonzalez-Conde B, Vázquez-Millán 
MA, Estévez-Prieto E, Alonso-Aguirre P. Self-expandable 
stents in malignant colonic obstruction: insertion assisted 
with a sphincterotome in technically difficult cases. Gastroin-

test Endosc 2005; 62: 436-437 [PMID: 16111965 DOI: 10.1016/
j-gie.2005.04.028]

32	 Fernández-Esparrach G, Bordas JM, Giráldez MD, Ginès A, 
Pellisé M, Sendino O, Martínez-Pallí G, Castells A, Llach J. 
Severe complications limit long-term clinical success of self-
expanding metal stents in patients with obstructive colorec-
tal cancer. Am J Gastroenterol 2010; 105: 1087-1093 [PMID: 
19935785 DOI: 10.1038/ajg.2009.660]

33	 Huhtinen H, Varpe P, Karvonen J, Rantala A, Grönroos JM. 
Late complications related to palliative stenting in patients 
with obstructing colorectal cancer. Minim Invasive Ther Allied 
Technol 2013; 22: 352-358 [PMID: 23758091 DOI: 10.3109/136
45706.2013.797911]

34	 Lopera JE, De Gregorio MA. Fluoroscopic management of 
complications after colorectal stent placement. Gut Liver 
2010; 4 Suppl 1: S9-S18 [PMID: 21103302 DOI: 10.5009/
gnl.2010.4.S1.S9]

35	 Rao KV, Beri GD, Wang WW. Trimming of a migrated metal 
stent for malignant colonic stricture using argon plasma co-
agulation. World J Gastrointest Endosc 2010; 2: 75-76 [PMID: 
21160694 DOI: 10.4253/wjge.v2.i2.75]

36	 Keswani RN, Azar RR, Edmundowicz SA, Zhang Q, Am-
mar T, Banerjee B, Early DS, Jonnalagadda SS. Stenting for 
malignant colonic obstruction: a comparison of efficacy and 
complications in colonic versus extracolonic malignancy. 
Gastrointest Endosc 2009; 69: 675-680 [PMID: 19251009 DOI: 
10.1016/j.gie.2008.09.009]

37	 van Hooft JE, Bemelman WA, Breumelhof R, Siersema PD, 
Kruyt PM, van der Linde K, Veenendaal RA, Verhulst ML, 
Marinelli AW, Gerritsen JJ, van Berkel AM, Timmer R, Grub-
ben MJ, Scholten P, Geraedts AA, Oldenburg B, Sprangers 
MA, Bossuyt PM, Fockens P. Colonic stenting as bridge to 
surgery versus emergency surgery for management of acute 
left-sided malignant colonic obstruction: a multicenter ran-
domized trial (Stent-in 2 study). BMC Surg 2007; 7: 12 [PMID: 
17608947 DOI: 10.1186/1471-2482-7-12]

38	 van Hooft JE, Fockens P, Marinelli AW, Timmer R, van 
Berkel AM, Bossuyt PM, Bemelman WA. Early closure of 
a multicenter randomized clinical trial of endoscopic stent-
ing versus surgery for stage IV left-sided colorectal cancer. 
Endoscopy 2008; 40: 184-191 [PMID: 18322873 DOI: 10.1055/
s-2007-995426]

39	 Baron TH. Interventional palliative strategies for malignant 
bowel obstruction. Curr Oncol Rep 2009; 11: 293-297 [PMID: 
19508834 DOI: 10.1007/s11912-009-0041-3]

40	 Del Piano M, Ballarè M, Montino F, Todesco A, Orsello M, 
Magnani C, Garello E. Endoscopy or surgery for malignant 
GI outlet obstruction? Gastrointest Endosc 2005; 61: 421-426 
[PMID: 15758914 DOI: 10.1016/S0016-5107(04)02757-9]

41	 Soriano A, Davis MP. Malignant bowel obstruction: individ-
ualized treatment near the end of life. Cleve Clin J Med 2011; 
78: 197-206 [PMID: 21364165 DOI: 10.3949/ccjm.78a.10052]

42	 Turner J, Cummin T, Bennett A, Swift G, Green J. Stents and 
stentability: treatment for malignant bowel obstruction. Br J 
Hosp Med (Lond) 2008; 69: 676-680 [PMID: 19186604]

43	 Baron TH, Kozarek RA. Endoscopic stenting of colonic 
tumours. Best Pract Res Clin Gastroenterol 2004; 18: 209-229 
[PMID: 15123093 DOI: 10.1016/S1521-6918(03)00098-2]

44	 Jung MK, Park SY, Jeon SW, Cho CM, Tak WY, Kweon YO, 
Kim SK, Choi YH, Kim GC, Ryeom HK. Factors associated 
with the long-term outcome of a self-expandable colon stent 
used for palliation of malignant colorectal obstruction. Surg 
Endosc 2010; 24: 525-530 [PMID: 19597776 DOI: 10.1007/
s00464-009-0604-2]

P- Reviewer: Sofi A    S- Editor: Qi Y    L- Editor: A    
E- Editor: Wang CH  

Kaplan J et al . Stents for colon obstruction



                                      © 2014 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com

I S S N  1 0  0 7  -   9  3 2  7

9    7 7 1 0  07   9 3 2 0 45

3   7


