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ABSTRACT 

AIM: Self-expandable metallic stents (SEMS) have been widely 
used to relieve acute malignant colorectal obstruction. Many studies 
came from multiple centers or multiple endoscopists. The primary 
objective of this study is to evaluate oncologic outcomes of SEMS 
done by a single endoscopist.
Method: From January 2003 to December 2013, retrospective 
medical records reviewed a total of 123 patients who underwent 
colonoscopy with SEMS by a single surgeon’s experience. Patients’ 
clinicopathological data were analyzed.
Results: The intent of the SEMS placement was for palliation 
28.5% and for bridge-to-surgery 71.5%. The technical success 
was found in 120 patients (97.6%) and the clinical success was 
118 patients (98.3%). Early and late complications occurred in 8 
patients (6.5%) and 13 patients (10.5%) subsequently. Overall SEMS 
complications were 17%. Most common overall SEMS complications 
were stent migration (4.8%) and obstruction (4.1%). 
Conclusion: SEMS is feasible and safe in the management of 
acute malignant colorectal obstruction with the advantage of relieving 
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obstruction, bridge to surgery, and acceptable complication rates. The 
good outcomes of SEMS can be dependable on the volume center.
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INTRODUCTION
Colorectal cancer is a growing national concern. The high morbidity 
and mortality rate are often found in the patient with clinical colonic 
obstruction requiring emergency surgery[1]. Colonic stenting has 
been widely used for relieving acute colorectal obstruction while 
avoiding stoma formation in palliative cases, and to assist in bowel 
decompression and preparation as a bridge-to-surgery in resectable 
cases. Many studies revealed that the colonic stenting can prevent 
unnecessary stoma with low overall complications and mortality rates[2].
    At present, colonic stenting with Self-expandable metallic stents 
(SEMS) has been applied for both as a bridge-to-surgery and as a 
palliative intent in many Thai institutions. There are no previous 
reports with a high number of patients on the results of SEMS done 
by a single endoscopist. The objective of this study is to evaluate the 
outcomes of SEMS in acute colorectal obstruction done by a single 
endoscopist.

Methods
Patients	
From January 2003 to December 2013, a total of 123 Thai patients 
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with acute colorectal obstruction underwent colonoscopy with 
SEMS placement by a single experienced endoscopic surgeon (T. A 
karaviputh). Patients’ data and medical records were retrospectively 
reviewed. This study was approved by the Ethical Committee 
of Siriraj Institutional Review Board, Siriraj Hospital, Mahidol 
University. Table I summarizes the patients and tumor characteristics. 
The patients’ co-morbidities were calculated according to the 
Charlson comorbidity index score (CCI)[2]. The colon and rectum 
cancer staging, margin status was according to the NCCN guidelines 
Version 4. 2013[3,4]. Acute colorectal obstruction was diagnosed 
clinically with typical signs and symptoms of acute colonic 
obstruction and radiologically via plain abdominal X-ray series, 
barium enema (BE), or computed tomography (CT) or diagnosed 
endoscopically prior to stent placement. The acute complications 
after stent placement were recorded as “early” if complications 
occurred within 7 days after stent deployment, and as “late” if they 
occurred more than 7 days after the deployment. The technical 
success was defined as achieving stent insertion and deployment at 
the obstructing site. The clinical success was defined as a relief of 
clinical colonic obstruction via flatus or defecation within 72 hours of 
stent placement without requiring additional procedure. 

Techniques of colonic stent (SEMS) placement
All patients were monitored and sedated under anesthetic team. 
All stent procedures were performed by a single well-experienced 
surgeon (T. Akaraviputh) from the Minimally Invasive Surgery Unit, 
Department of Surgery, Siriraj Hospital, Mahidol University. Stents 
utilized for colonic decompression included WallFlexTM Colonic 
Stent (Boston Scientific, Natick, MA). Only un-covered stents 
were used. The endoscopy utilized was a one-channel therapeutic 
colonoscopy (CF-1T140L, Olympus Co., Japan). All procedures 
were performed under fluoroscopy guidance. The patients were place 
in supine or left lateral decubitus position. The techniques of SEMS 
insertion composed of the following 4 steps (Figure 1). First step 
is passing guide wire through the obstruction via sphincterotome 
catheter with contrast injection to evaluate the obstructive lesion. The 
second step is application of SEMS through the scope over the guide 
wire and partial stent deployment up to 50% under fluoroscopy. The 
third step is pulling back the scope along with the stent until the fair 
part of the stent reaches the upper border of the tumor or pathologic 
lesion. The last step is fully deployment of the stent. Routine plain 
abdominal X-rays were performed within 24 hours after stent 
deployment.   

Figure 1 Technique of SEMS placement in acute colorectal obstruction. 
A: Passing stent and guide wire through lesion with contrast injection. B: 
Partial stent deployment. C: Pull back stent and scope until fair part of stent 
reach upper border. D: Fully deployment of SEMS.

Techniques of colonic stent (SEMS) placement
All patients were monitored and sedated under anesthetic team. 
All stent procedures were performed by a single well-experienced 
surgeon (T. Akaraviputh) from the Minimally Invasive Surgery Unit, 
Department of Surgery, Siriraj Hospital, Mahidol University. Stents 
utilized for colonic decompression included WallFlexTM Colonic Stent 
(Boston Scientific, Natick, MA). Only un-covered stents were used. 
The endoscopy utilized was a one-channel therapeutic colonoscopy 
(CF-1T140L, Olympus Co., Japan). All procedures were performed 
under fluoroscopy guidance. The patients were place in supine or 
left lateral decubitus position. The techniques of SEMS insertion 
composed of the following 4 steps (Figure 1). First step is passing 
guide wire through the obstruction via sphincterotome catheter with 
contrast injection to evaluate the obstructive lesion. The second step 
is application of SEMS through the scope over the guide wire and 
partial stent deployment up to 50% under fluoroscopy. The third step 
is pulling back the scope along with the stent until the fair part of the 
stent reaches the upper border of the tumor or pathologic lesion. The 
last step is fully deployment of the stent. Routine plain abdominal 
X-rays were performed within 24 hours after stent deployment.   

Statistical Analysis
Statistical analysis was performed using SPSS statistical software, 
version 18.0; SPSS, Inc., Chicago, IL, USA. For categorical 
variables, the Fisher’s exact test was applied. 

Results
A total of 123 patients underwent SEMS insertion. The patient and 
tumor demographic data are summarized in table 1. The majority of 
the obstructed lesion was malignant and located distal to the splenic 
flexure. Of the 123 patients who underwent SEMS placement, 3 
patients (2.4%) failed to deploy and underwent immediate surgical 
procedures for relieving obstruction (Figure 2). The technical success 
rate was 97.6%, the opposite of the failure rate. The two patients 
with clinical stent failure underwent urgent laparotomy with open 
resection with end colostomy (Hartmann’s operation). The overall 
SEMS complications occurred in 21 patients; 8 patients with early 
complications and 13 patients with late complications (Table 2). 
The majority of the complications that occurred were due to stent 
obstruction (5 patients, 4.1%) and stent migration (6 patients, 4.8%). 
The patients that had major perforations were preceded to emergency 
laparotomy and underwent open resection with end-colostomy 
(Hartmann’s operation). The patients that had obstruction and stent 
migrations underwent re-endoscopic procedures with additional 
SEMS deployment. The patients who complained of severe pain/
tenesmus from the stent had the stent removed. 
    The 30-day morbidity was stent related 16%, and non-stent related 
0.8% (1 patient with bleeding from the tumor and developed acute 
renal failure). The 30 day morbidity was found only in non-stent 
related group 1.6% (2 patients; one developed septicemia from 
urinary tract infection and aspiration pneumonia).

Discussion 
Since the introduction of colonic stents in application to relieve 
colonic obstruction in both a palliative and a bridge to surgery intent, 
many published systemic reviews and randomized control trials have 
acknowledged the usefulness of colonic stents[3-10]. This study, the 
technical and clinical success rates of SEMS (97.6% and 98.3%) were 
comparable to a comparative study by Kavanagh et al[11] and higher 
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Table 1 Patient and tumor demographic data.
Patient and tumor characteristics (N=76)
Age (years)
Sex
     Male
     Female
ASA class
     I
     II
     III
     IV
Charlson Comorbidy Index (CCI)
     CCI score ≤ 3
     CCI score 4-5
     CCI score 6-7
     CCI score ≥ 8
Disease Nature
     Malignant obstruction
     Non-malignant obstruction 
Type of operation
     Elective
     Emergency
Intent of operation
     Palliative
     Bridge to surgery
Clinical bowel obstruction
     Complete
     Partial
     None
Obstruction location
     Transverse colon
     Splenic flexure
     Descending
     Descendosigmoid
     Sigmoid
     Rectosigmoid
     Rectum
Tumor distance from anal verge (cm)
Clinical tumor staging
     Stage I
     Stage II
     Stage III
     Stage IV 

Frequency (Percent)
 Mean 68, range 15-108

67 (54.5)
56 (45.5)

23 (18.7)
68 (55.3)
30 (24.4)
2 (1.6)

71 (58.1)
13 (10.5)
34 (27.4)
5 (4)

117 (95.1)
6 (4.9)

59 (48)	
64 (52)

35 (28.5)
88 (71.5)

61 (49.6)
58 (47.1)
4 (3.3)

3 (2.4)
5 (4.1)
14 (11.4)
5 (4.1)
42 (34.1)
29 (23.6)
25 (20.3)
Mean 27, Range 3-85

16 (13)
27 (23.6)
54 (45.5)
20 (17.9)

Figure 2 The results and management of acute colorectal obstruction with 
SEMS placement.

Table 2 SEMS procedures and complications.
SEMS procedures 
Anesthetic type
     General anesthesia
     Total intravenous anesthesia
Position deployment
     Supine
     Lateral
Length of stent (mm)
SEMS procedure time (min)
Technical stent failure
Clinical stent failure
SEMS complications
     Early complications (< 7 days)
     Late complications (> 7 days)
     Overall SEMS complications
Early SEMS complications (<7days)
     Obstruction
     Minor perforation
     Major perforation
     Migration
     Pain/tenesmus
     Cardiovascular/Pulmonary
Late SEMS complications (>7days)
     Bleeding
     Obstruction
     Migration
     Minor perforation
     Major perforation
     Pulmonary/Cardiovascular
     Fistula
Re-endoscopy
30-day morbidity
     Stent related
     Non-stent related
30-day mortality
     Stent related
     Non-stent related

Frequency (Percent)

71 (57.7)
52 (42.3)

68 (55.3)
55 (44.7)
 Median, Range 60-120 
Mean 31.4, Range 6-118
3 (2.4)
2 (1.7)

8 (6.5)
13 (10.5)
21 (17%)

1 (0.8)
1 (0.8)
1 (0.8)
2 (1.6)
1 (0.8)
2 (1.6)

1 (0.8)
4  (3.3)
4  (3.3)
1 (0.8)
1 (0.8)
1 (0.8)
1 (0.8)
7 (5.7)

20 (16.2)
1 (0.8)

0
2 (1.6)

than the systematic reviews and meta-analysis by Cirrochi et al[12], 
Tan et al[7]. All of the meta-analysis by Cirrochi et al which included 
3 RCTs, Tan et al which included 4 RCTs and Cochrane review of 5 
RCTs had considerably lower success rate, leading to the conclusion of 
a statistically significant higher clinical success rate in the emergency 
surgery group. Yet, with the low technical and clinical success rate, all 
the previous meta-analysis concurred with colonic stents seemed to be 
safe as emergency surgery with no statistically significant difference in 
morbidity, mortality, and overall complication rate.
    The SEMS complications that occurred in our study were comparable 
to the Cochrane review. The SEMS migration rate and obstruction rate 
are higher than the Cochrane review (4.8% and 4.1 % respectively). 
However the total stent related perforation rate was less than Cochrane’s 
review (3.2 vs 5.9 % respectively). The authors’ study had a lower 
overall complication rate of 17% compared to the Cochrane stent group 
39.2%. The lower complication rates may be attributable to the study 
design of a single surgeon’s experience. According to the authors’ results 
concur with other published meta-analysis stating that colonic stents 
seemed to be safe as emergency surgery with no statistically significant 
difference in morbidity, mortality, and overall complication rate.

Conclusions
Colonic stents are established as an effective treatment of acute 
malignant colonic obstruction in both a palliative intent and as a bridge-
to-surgery. The study confirms the efficacy and safety of the colonic 
SEMS placement with acceptable complications and low morbidity and 
mortality rates.

Acute colorectal 
obstruction 

undergoing SEMS
(N=123)

Successful SEMS 
placement

(N=120)

Clinical success SEMS
(N=118)

Early success SEMS
(N=110)

Failed technical stent
(N=3)

Surgery

Failed clinical stent 
(N=2)

Surgery

Obstruction (1)	 Migration (2)
Minor perforation (1)	 Pain (1)
Major perforation (1)	     Cardiovascular (2)

Early complications (N=8)

Obstruction (4)	 Migration (4)
Minor perforation (1)	 Bleeding (1)
Major perforation (1)	 Cardiovascular (1)
Fistula (1)

Late complications (N=13)
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