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Abstract

BACKGROUND

Endoscopic placement of a self-expandable metal stent (SEMS) is a minimally
invasive treatment for use in malignant and benign colonic obstruction. However,
their widespread use is still limited with a nationwide analysis showing only 5.4%
of patients with colon obstruction undergoing stent placement. This underuti-
lization could be due to perceived increase risk of complications with stent
placement.

AIM
To review long- and short-term clinical success of SEMS use for colonic
obstruction at our center.

METHODS

April 16,2023 | Volume15 | Issued |
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We retrospectively reviewed all the patients who underwent colonic SEMS placement over a
eighteen year period (August 2004 through August 2022) at our academic center. Demographics
including age, gender, indication (malignant and benign), technical success, clinical success,
complications (perforation, stent migration), mortality, and outcomes were recorded.

RESULTS

Sixty three patients underwent colon SEMS over an 18-year period. Fifty-five cases were for
malignant indications, 8 were for benign conditions. The benign strictures included diverticular
disease stricturing (n = 4), fistula closure (n = 2), extrinsic fibroid compression (n = 1), and ischemic
stricture (n = 1). Forty-three of the malignant cases were due to intrinsic obstruction from primary
or recurrent colon cancer; 12 were from extrinsic compression. Fifty-four strictures occurred on the
left side, 3 occurred on the right and the rest in transverse colon. The total malignant case (n = 55)
procedural success rate was 95% vs 100% for benign cases (P = 1.0, NS). Overall complication rate
was significantly higher for benign group: Four complications were observed in the malignant
group (stent migration, restenosis) vs 2 of 8 (25%) for benign obstruction (1-perforation, 1-stent
migration) (P = 0.02). When stratifying complications of perforation and stent migration there was
no significant difference between the two groups (P = 0.14, NS).

CONCLUSION

Colon SEMS remains a worthwhile option for colonic obstruction related to malignancy and has a
high procedural and clinical success rate. Benign indications for SEMS placement appear to have
similar success to malignant. While there appears to be a higher overall complication rate in
benign cases, our study is limited by sample size. When evaluating for perforation alone there
does not appear to be any significant difference between the two groups. SEMS placement may be
a practical option for indications other that malignant obstruction. Interventional endoscopists
should be aware and discuss the risk for complications in setting of benign conditions. Indications
in these cases should be discussed in a multi-disciplinary fashion with colorectal surgery.

Key Words: Colon cancer; Obstruction; malignancy; Stricture; Self-expandable metal stent; Stent migration

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Endoscopic self-expandable metal stent placement remains an underutilized option for malignant
and benign colonic obstruction. We retrospectively evaluated sixty three patients with colon malignant
obstruction. Fifty five patients had malignant obstruction and 8 had benign colonic obstruction. Procedural
success rate was 95% for benign and 100% for malignant obstruction. No difference in complications were
noted between and malignant obstruction.
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Gopal D. Outcomes of colon self-expandable metal stents for malignant vs benign indications at a tertiary care
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INTRODUCTION

Self-expandable metal stent (SEMS) placement offers a minimally invasive management option for use
in malignant colonic obstruction. SEMS placement can be used both, as definitive therapy for palliation
in end stage disease as well as for preoperative management as a bridge to primary surgical
anastomosis. In a nationwide analysis of patients with large bowel obstruction only 42.6% of patients
underwent prompt intervention, colon stent placement was performed only in 5.4% of patients[1,2].
Multiple previous studies have shown significant success with placement of SEMS for malignant
obstruction. A recent meta-analysis of 36 studies showed technical success of 92%, clinical success of
82% in left sided malignant colonic obstruction[3]. Smaller studies have shown similar success rate for
right sided lesions with technical and clinical success rates of 92.7% and 90.2%[4-8]. Currently, the
European Society of Gastroenterology, SEMS are the preferred therapy for malignant colonic
obstructions[9]. The American Society of colon and Rectal surgery also recommend that in patients with
incurable disease and obstruction, decompressive stent is preferable to colectomy or diversion while in
patients with curable disease stent can be used as a bridge to surgery after discussion of risks and
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benefits with the patient[10].

While some studies have shown that SEMS can reduce surgical complications including need for
stoma formation, length of hospital stay and mortality[11,12]. Others have reported no difference in
overall survival, time to progression and disease free survival when compared to emergent surgery[13].
Risk of technical failure has been shown to be higher for longer strictures, strictures in the splenic
flexure, extracolonic obstruction and complete obstruction[14]. A randomized controlled trial (RCT)
comparing SEMS to surgery found a significantly higher rate of perforation in the SEMS group (60%)
and was terminated early[15]. A Cochrane review looking at SEMS placement for malignant obstruction
found the procedure to have a perforation rate of 5.88%[16].

Despite all the above supporting data, colon stents continued to remain underutilized as shown in the
above mentioned nationwide inpatient sample analysis (performed only in 5.4% of patients)[1]. The aim
of this study was to review the procedural and clinical success of both benign and malignant colonic
stenting at a tertiary care academic center as well as review the available literature on this topic.

MATERIALS AND METHODS

Patients who underwent colonic stenting over an eighteen-year period (August 2004 through August
2022) were identified using an endoscopy database. Internal review board approval was obtained for
chart review. Patients were retrospectively reviewed and pertinent information including age, gender,
indication (malignant and benign), technical success, clinical success, complications, follow-up length,
death and type of surgical procedure and outcomes were recorded.

SEMS were all placed under fluoroscopic guidance by one of five interventional advanced
endoscopists. Each interventionist in the group had been in practice for at least 5 years. Stents on the left
side were placed with Therapeutic Upper Endoscope (GIF 1TH190 series, Olympus America TM) and
for those on the right side adult colonoscope was used. For right sided and transverse colon obstruction
patients were sedated with the help of anesthesia services using propofol. For left sided obstruction
procedures were performed using moderate conscious sedation. For moderate conscious sedation, low
dose diphenhydramine (25-50 mg) fentanyl and versed were used. Fluroscopic guidance was used for
all procedures. An endoscope was inserted into the rectum and advanced to the point of obstruction.
Contrast was injected using a balloon proximal to the tumor to determine the length of the stricture,
guide wire was then passed through stricture. The SEMS was then deployed across the stricture over the
guide wire under fluoroscopic guidance (Figure 1). Sixty three of the cases were done with Wallflex
(Boston Scientific™) stents. Fifty five with a 22 by 90 mm stent and eight with a 22 by 60 mm stent. In
one case, an esophageal covered stent was used for an anastomotic fistula (Figure 2) and the distal end
was “clipped” to the mucosa to secure its position and prevent migration.

Technical success was defined as endoscopically successful placement of SEMS with evidence of
traversing stricture fluoroscopically, and the presence of immediate stool passage. Clinical success was
defined as clinical evidence of obstruction relief with passage of stool. Patients with benign strictures
who underwent stent placement were felt to be poor surgical candidates, stent placement was
performed after review of the case with surgical services. Preoperative bridging success was defined as
ability of surgery to be done via laparoscopic approach. Palliative stent success was defined as patients
not going on to require a surgical diversion. Major complications including perforations, stent migration
and death were recorded. Continuous data are described by mean, standard deviation, and range.
Categorical data are presented as numbers and percentages.

RESULTS

Sixty three patients underwent colonic stenting with SEMS over the fourteen-year period. Average age
was 65 years old with 66% being female patients. Seventy one percent of colon stents were placed in the
sigmoid colon or rectum (Table 1). Fifty five cases were for malignant indications: 23 cases for
preoperative bridging and 32 for palliation. Malignant case procedural success was 95% and clinical
success was 95%. Complication rate was 1.8% in malignant group. Both the patients with complications
had rectal cancer. Complications were related to stent migration in one case, necessitating repeat
stenting 7 mo later followed by repeat migration needing stent removal and loop colostomy 7 mo later.
Two other patients with rectal cancer needed repeat stent placements in 4-6 mo due to recurrent
obstruction secondary to tumor ingrowth. Both of these had sustained clinical remission thereafter. The
one patient that did not immediately improve with stent placement, clinically improved that same
admission with radiation therapy. Four patients of the 32 patients treated with palliative intent
ultimately needed surgery (Table 2). Fifteen of the 23 patient’s treated for preoperative bridging were
able to have primary laparoscopic operative resections (Table 3). Of the eight benign indications, four
were for diverticular disease associated strictures, two stents were placed for fistula closure, one was for
extrinsic fibroid compression, and one stent was placed for ischemic stricture. All benign diseases had
procedural success and clinical success. Two of the eight patients had stent migration with one of the
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Table 1 Patients that underwent colonic stenting with self-expandable metal stent over the fourteen-year period

Malignant Benign Pvalue
Number of cases (total 1 = 63) 55 8
Mean age 63.7 67.6 0.54
Gender (Male:Female) 27:36 2:6
Intrinsic vs Extrinsic 43 vs12 7vs1
Procedure success 95% 100% 1.0
Complication rate 1.8% 25% 0.02
Perforation rate 0% 13% 0.14
Migration rate 1.8% 13% 0.14

DOI: 10.4253/wjge.v15.i4.309 Copyright ©The Author(s) 2023.

Figure 1 Malignant colon obstruction. A: Endoscopic image of malignant colon obstruction and successful colon self-expandable metal stent placement
across malignant obstruction; B: Fluoroscopic image of successful colon self-expandable metal stent placement across malignant obstruction.

patients having a bowel perforation; this was in a patient with a recent PEA arrest who was not a
surgical candidate (Table 4).

DISCUSSION

SEMS remain a viable option for colonic obstruction related to malignancy, with our series confirming
high technical and clinical success (90.7% and 87.5% respectively). Our clinical and technical success
appears to be much higher, a recent review reported risk of technical and clinical failure as high as 25%
[2]. Our clinical success is also higher than previously reported by Aerozoo in their RCT (78.6%)[13]. The
higher technical and clinical success noted in our case series could be related to colon stent placements
being performed only by advanced endoscopist with all of them having five plus years of experience
(range 6-30 years of experience) in the field of advanced endoscopy.

In preoperative bridging for malignant obstruction, colonic stenting improves primary surgical
outcomes with the majority of these cases performed via a laparoscopic approach (65% of cases).
Minimally invasive approaches were considered in 41% of patients by Arezzo et al[13] with laparoscopic
success being completed only in 30% of SEMS placement cases[13]. Rate of adverse events, colostomy
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Table 2 Baseline patient and tumor characteristics of malignant obstruction in cases for palliation

Patient Age Sex Tumtl)r Technical Clincial Tl TR T Suvival
location success success (days)
1 77 M  Sigmoid Yes Yes None 14
2 71 M  Sigmoid Yes Yes None NA
3 54 F Sigmoid Yes Yes None 50
4 42 F Sigmoid Yes Yes Eventual diversion NA
5 62 F Splenic Yes Yes None NA
6 47 F Rectum Yes Yes None 33
7 43 M  Sigmoid Yes Yes None 47
8 87 F Sigmoid Yes Yes None NA
9 57 F Sigmoid Yes Yes None 85
10 67 F Sigmoid Yes Yes None 354
11 70 M  Splenic Yes Yes None 84
12 62 M  Sigmoid Yes Yes Eventual diversion NA
13 75 F Sigmoid Yes Yes None NA
14 54 M  Rectum Yes Yes None NA
15 42 F Splenic Yes No Improved w/XRT 38
16 54 F Sigmoid No NA NA NA
17 46 M  Sigmoid Yes Yes None 7
18 43 M  Sigmoid Yes Yes Repeat stent 12 mo 689
19 61 F Sigmoid Yes Yes None 21
20 64 F Splenic Yes Yes None 76
21 62 F Splenic Yes Yes None 64
22 52 F Sigmoid Yes Yes None 271
23 87 M  Sigmoid Yes Yes None 306
24 4 M  Sigmoid Yes Yes None 50
25 61 F Rectum Yes Yes Repeat stent 6 mo 235
26 80 M  Ascending Yes Yes None 326
27 66 M  Transverse Yes Yes None 454
28 68 M  Transverse Yes Yes None 345
29 76 M  Sigmoid No No None NA
30 76 M  Ascending No No None NA
31 62 F Rectal Yes Yes Repeat stent 4 mo Open
32 64 M  Rectal Yes Yes Repeat stent in 7 mo, stent migration after 7 mo- 420
removed

M: Male; F: Female; NA: No application.

formation were all higher in the surgery group as compared to anastomotic group in their study[13].
Multiple other studies including a systematic review and a meta-analysis of 7 RCTs have also showed
stenting as a bridge to surgery to be beneficial in terms of higher rates or primary anastomosis and
decreased rates of stoma formation[17,18]. A recent observational cohort looking 345 patients with acute
presentations for CRC, found that when comparing outcomes between stoma formation and stenting,
patients undergoing stenting had shorter hospital stays, were able to be discharged home and had
similar or fewer complications[19]. There were no complications noted in the patients who underwent
stent placement as a bridge to surgery in our cohort.
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Table 3 Baseline patient and tumor characteristics of malignant obstruction in cases for bridging to surgery

Patient Age Sex Tumor location Technical success Clincial success Complications Surgery type
1 86 M Sigmoid Yes Yes None Open

2 52 F Sigmoid Yes Yes None Laproscopic
3 50 F Decending Yes Yes None Laproscopic
4 66 F Sigmoid Yes Yes None Laproscopic
5 74 F Sigmoid Yes Yes None Laproscopic
6 96 F Sigmoid Yes Yes None Laproscopic
7 83 M Sigmoid Yes Yes None Laproscopic
8 50 I Transverse Yes Yes None Laproscopic
9 48 M Sigmiod Yes Yes None Open

10 72 M Sigmoid Yes Yes None Laprascopic
11 61 M Sigmoid Yes Yes None Laprascopic
12 72 M Rectum Yes Yes None Open

13 49 M Sigmoid Yes Yes None Open

14 81 F Sigmoid Yes Yes None Open

15 68 F Rectal Yes Yes None Open

16 81 M Transverse Yes Yes None Laprascopic
17 72 M Transverse Yes Yes None Laprascopic
18 53 F Trasnverse Yes Yes None Laprascopic
19 65 F Sigmoid Yes Yes None Laprascopic
20 40 M Sigmoid Yes Yes None Open

21 61 F Sigmoid Yes Yes None Laproscopic
22 66 F Decending Yes Yes None Open

23 86 M Splenic Yes Yes None Laproscopic

M: Male; F: Female.

DOI: 10.4253/wjge.v15.i4.309 Copyright ©The Author(s) 2023.

Figure 2 Anastomotic fistula. A: Patient with anastomotic fistula at recto sigmoid anastomosis causing leak; B: Successful placement of covered self-
expandable metal colonic stent across the fistula; C: Two month follow up post stent placement.

In patients undergoing stent placement for palliative purposes our technical and clinical success was
slightly lower than those previously reported. Our technical and clinical success rate was 90.7%. In three
patients with malignant obstruction, we were unable to safely deploy a stent. The reason for this fail
deployment were multifactorial including complete obstruction leading to inability to pass the guide
wire, tortuosity of colon at the point of obstruction limiting guide wire passage, failure to reach the area
of obstruction in the setting of poor prep. One patient had technical success with failed improvement of
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Table 4 Baseline patient and characteristics of benign obstruction

Patient Age Sex Lesion Location Technical success Clincial success Complications
1 55 F Fistula Sigmoid Yes Yes Migration

2 78 F Extrinisic compression Sigmoid Yes Yes Perforation

3 76 F Diverticular Sigmoid Yes Yes None

4 65 F Fistula Ileocolonic Yes Yes None

5 56 F Ischemic stricture Rectum Yes Yes None

6 58 F Diverticular Sigmoid Yes Yes None

7 66 M Diverticular Sigmoid Yes Yes None

8 86 F Diverticular Sigmoid Yes Yes None

M: Male; F: Female.

symptoms initially however later symptoms improved with radiation therapy. There are multiple
studies showing the success and safety of colonic SEMS for palliation of stage IV colon cancer. One of
the largest series had a technical and clinical success rates of 96% and 99%, respectively[20]. Our study
demonstrated good technical and clinical success rates and few patients went on to require diversion
surgeries (2/32). More recently a meta-analysis of palliative stenting showed shorter time to
chemotherapy and lower 30 day mortality[21]. Quality of life has been shown to be improved following
colonic stenting for palliative intent[22]. While survival may depend on multiple factor including stage
of the disease at time of diagnosis, patient ECOG status, tolerance and response to chemotherapies and
other comorboidities. Data for survival was available in 21 patients. The mean survival post stenting
was 189 days in our cohort (ranging from 7-689 d). Four patients needed repeat stent placement, 3 of
these had rectal tumor while one had sigmoid tumor.

Colonic perforation remains of high concern when placing SEMS. While our series only included one
perforation (1.7% perforation rate) other studies have shown a much higher rate. The perforation noted
in our cohort was in the group who underwent stent placement for benign indication. One RCT
comparing SEMS to surgery found a significantly higher rate of perforation in the SEMS group (60%)
and was terminated early[15]. However, another RCT was also terminated early due to a higher
mortality in the surgical group compared to the stent group[23]. The majority of studies looking at
SEMS placement for malignant obstruction found the procedure to be safe and highly effective with a
Cochrane review showing a perforation rate of 5.88%[16]. More recently a meta-analysis looking at
perforation risk showed the rate to be 7.4%[24]. Providers should be aware of this risk and be able to
provide appropriate informed consent. One particular risk is that of patients on bevacizumab. One
study showed that bevacizumab therapy nearly tripled the risk of perforation[20]; while another study
showed that bevacizumab therapy increased the risk of perforation by 19.6-fold[25]. More recently a
meta-analysis confirmed the risk of perforation for patients on bevacizumab[24]. Chemotherapy agents
should be reviewed prior to stent placement for palliation and bevacizumab should be considered a
contraindication to SEMS placement. Other than perforation and re-obstruction risks, providers should
be aware of other side effects including pain, tenesmus, incontinence and fistula formation[23].

While per literature review the indications and outcomes for malignant obstruction seem clearer, data
on benign indications seems limited. Our series had only 8 patients who underwent stent placement for
benign indications. In our series, benign indications for SEMS placement appears to have similar success
as malignant, however there are significantly higher rates of complication when compared to malignant
group (25% in benign group vs 1.8% in malignant group (P = 0.02). One patient had stent migration
while one had perforation. This risk of migration has also been shown in other series that included
benign disease[8,25,26]. A systematic review showed that complication rates are high for benign disease
with a perforation rate of 12% and a re-obstruction rate of 14%[27]. Complications for benign indications
seem to occur more often if surgical interventions are delayed with one study showing the risk
significantly higher if surgery was not performed within 7 d of stent placement[16,28]. Another series
showed similarly high risk of complication, especially in diverticular strictures; authors recommended
surgery within a month to avoid such complications[29]. Currently there is not enough data to support
routine placement of SEMS for benign indications. If SEMS are placed for bridging, surgery should be
done within a week to avoid serious complications[30]. Our series included successful treatment of an
anastomotic fistula with use of a fully covered esophageal stent. This was after an attempt at fistula
closer with over and thru the scope clips which were unsuccessful given likely post-surgical
anastomotic fibrosis. Other series have used covered esophageal stents for fistulas with success. This use
is off label, and providers should be aware of the migration risk. More recently, a larger retrospective
study of 126 patients found that colonic stenting in acute large-bowel obstruction was more likely to be
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successful in shorter, malignant strictures than with longer, benign strictures which were associated
with an increased risk of perforation[31].

The limitations of this study are inherent to its retrospective nature and small sample size especially
for benign disease. Despite this study being completed at a tertiary center, there were only sixty three
cases completed over an eighteen-year period. This also reflects the likely underutilization of colon
stenting in cases of malignant obstruction. Our results show that the colonic stenting can be performed
with high success even in centers with low number of cases per year. Larger multi center studies are
needed especially regarding the use of colon stents for benign colonic strictures and their outcomes.

CONCLUSION

Gastroenterologists, internists and surgeons should remain aware that colon stent is a safe and effective
option for malignant obstruction and may improve surgical outcomes. They remain a worthwhile
option for both palliative and preoperative indications in patients with malignant obstructions.
Preoperative bridging needs further investigation into the long term risk of recurrence of disease.
Benign indications for SEMS placement appear to have similar success however there was a high rate of
stent migration and perforation, our study was however limited by sample size to draw further concrete
conclusions. Further larger prospective multi center trails are needed to shed light on the use of colon
stent placement especially for benign indications.

ARTICLE HIGHLIGHTS

Research background

Colon obstruction due to benign and malignant etiologies at our tertiary care center is a fairly common
problem however the wide spread use of colon stent is limited nationally with a nationwide analysis
showing only 5.4% of patients with colon obstruction undergoing stent placement.

Research motivation
This under-utilization of colon stents for patient with colon obstruction prompted us to study the
outcomes of patient undergoing colon stent placement for malignant and benign etiologies.

Research objectives
The objective of this study was to review long- and short-term clinical success of self-expandable metal
stent (SEMS) use for colonic obstruction at a tertiary care center.

Research methods
We retrospectively reviewed all the patients who underwent colonic SEMS placement over an eighteen
year period (August 2004 through August 2022) at our academic center.

Research results

Sixty three patients underwent colon SEMS over an 18-year period. Fifty-five cases were for malignant
indications, 8 were for benign conditions. The total malignant case (1 = 55) procedural success rate was
95% vs 100% for benign cases (P = 1.0, NS). Overall complication rate was significantly higher for benign
group: Four complications were observed in the malignant group (stent migration, restenosis) vs 2 of 8
(25%) for benign obstruction (1-perforation, 1-stent migration) (P = 0.02).

Research conclusions

SEMS remain a worthwhile option for both palliative and preoperative indications in patients with
malignant obstructions. Benign indications for SEMS placement appear to have similar success however
there was a high rate of stent migration and perforation, our study was however limited by sample size
to draw further concrete conclusions.

Research perspectives

Preoperative bridging needs further investigation into the long term risk of recurrence of disease.
Further larger prospective multi center trails are needed to shed light on the use of colon stent
placement especially for benign indications.
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