
Abstract. Background/Aim: Self-expandable metal stent
(SEMS) as a bridge to surgery (BTS) for obstructive
colorectal cancer (CRC) raises concerns regarding the
short-term as well as oncological outcome. The present study
aimed to investigate the safety of SEMS placement and risk
factors of worse short-term and oncological outcomes as
BTS. Patients and Methods: Twenty-four patients with
obstructive CRC who underwent SEMS placement as BTS
were included. Success rate of SEMS placement and 2-year
relapse-free survival (RFS) rates in stage II/III BTS patients
were assessed. Results: Technical and clinical success rates
for SEMS placement were 100% and 87.5%, respectively. In
Multivariate analyses, longer tumour length, longer interval
to surgery, and angular positioning were risk factors related
with the complication of stent placement. Two-year RFS
rates were significantly higher in the no-complication than
in the complication group (100% vs. 75%, log-rank test,
p<0.01). Conclusion: A long tumour length, long interval
between SEMS insertion and surgery, and angular
positioning of the SEMS were identified as risk factors for
SEMS-related complications. Moreover, SEMS insertion
and/or surgery complications were associated with worse
oncological outcome in CRC patients.

Colorectal cancer (CRC) often presents as large bowel
obstruction. Traditionally, the treatment of malignant large
bowel obstruction is surgery. However, emergency colorectal
surgery is associated with high mortality and morbidity rates.

The 30-day postoperative mortality rate for emergency
surgery is reportedly 14.9%, compared with 5.8% for
elective surgery (1). Colonic self-expandable metal stent
(SEMS) was introduced as an alternative to surgery for
malignant large bowel obstruction in 1991, with the
presumed benefits of lower morbidity and mortality rates,
shorter hospital stay, and reduced need for stoma creation (2,
3). At first, SEMS was used for patients with non-resectable
or metastatic rectal cancer (4). In 1994, Tejero et al. (5)
published their experience of SEMS placement as a bridge
to surgery (BTS) in patients with colonic obstruction. 

Although some studies have shown that SEMS placement
as a BTS might be a better alternative to traditional surgical
decompression (2, 3), others have reported conflicting data
(6-10). There were concerns regarding the short-term adverse
events associated with colonic stenting, as well as long-term
survival in patients whose disease is potentially curable,
because of the possible risk of both local progression of the
cancer and metastatic spread (11, 12). 

The objective of this study was to investigate: i) the safety
of SEMS placement for obstructive CRC and ii) risk factors
of worse short-term and oncological outcomes of SEMS
placement as a BTS.

Patients and Methods
Patient selection. Patients who were admitted to Soka Municipal
Hospital with acute obstructive CRC and underwent SEMS
placement between September 2014 and September 2017 for both
palliation and as a BTS were included in this retrospective
comparative study. Diagnosis of acute obstructive CRC was based
on the clinical features of bowed obstruction using the ColoRectal
Obstruction Scoring System (CROSS), and confirmed by
histological examination. The CROSS is described in detail
elsewhere (20, 21). Briefly, the patient’s oral intake level was
assessed as follows: CROSS 0, requiring continuous decompression;
CROSS 1, no oral intake; CROSS 2, liquid or enteral nutrient
intake; CROSS 3, soft solids, low-residue, and full diet with
symptoms of stricture; or CROSS 4, soft solids, low-residue, and
full diet without symptoms of stricture.
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Patient baseline characteristics. Data on patient baseline
characteristics (age, gender, CROSS score), tumour characteristics,
diameter and length of the SEMS, surgical technique, and condition
after operation, were retrieved from their medical records. Tumour
location was classified as right-sided colon (ascending colon and right
side of transverse colon), left-sided colon (left side of the transverse
colon, descending colon and sigmoid colon), and rectum. The major
axis of the tumour was measured using the final pathological report. 

SEMS placement. SEMS placement was avoided where obstructive
cancer presented below the perineal reflection (Rb) and caecum.

From September 2014 to September 2017, 75 patients were
admitted to Soka Municipal Hospital because of the malignant
colonic obstruction. Thirty-four patients were excluded from this
study because they underwent emergency surgery (n=14) or were
inserted trans-anal obstructive CRC tubes (n=20). Among the 41
patients, 17 had unresectable stage IV disease and underwent SEMS
placement for palliative aim. Finally, 24 patients, 17 of stage II/III
and 7 of stage IV with resectable distant metastasis were included
in this study and underwent SEMS placement as BTS. 

All SEMS procedures were performed to relieve obstructions
by the gastroenterologists. The procedures were performed under
fluoroscopic guidance with colonoscopic assistance (Figure 1),
and uncovered stents (Niti-S, TaeWoong Medical Co., Ltd,
Republic of Korea) with a diameter of 18 or 22 mm and lengths
of 60 mm, 80 mm, 100 mm or 120 mm were chosen according to
the status of the obstruction. Technical success was defined as a
successful SEMS placement on the first attempt with correct
deployment confirmed radiologically. Clinical success was
defined as the relief of obstructive symptoms or signs within 
48 h of stent deployment (defaecation and loss of air-fluid level
or decrease in the colon gas). 

Surgery and follow-up. Elective surgery was performed few days to
weeks after SEMS placement in BTS cases. Patients who underwent
surgery were followed up for 5 years, initially at 3-month intervals
for 3 years and then at 6-month intervals for the next 2 years.
Follow-up examination included clinical history, physical
examination, and carcinoembryonic antigen (CEA) and CA19-9
levels. Computed tomography was performed at 6-month intervals
over the entire follow-up period and colonoscopy was performed
every 2 years after the surgery. Follow-up of patients who
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Figure 1. Self-expandable metal stent (SEMS) procedures performed
under fluoroscopic guidance with colonoscopic assistance. Uncovered
stents were placed to relieve obstructions (A). The length and diameter
of SEMS were chosen according to the status of the obstruction
(diameters of 18 or 22 mm, lengths of 60 mm, 80 mm, 100 mm or 120
mm) (B). The red arrow shows the area of obstruction.

Table I. Clinical characteristics of the patients (N=24).

Characteristics n (%)

Age (years)* 74 (39-91)
Male 15 (62.5)
Female 9 (37.5)
CROSS score before stent placement

Score 0 15 (62.5)
Score 1 5 (20.8)
Score 2 4 (16.7)
Score 3 0 (0.0)
Score 4 0 (0.0)

Location of tumors
Right-sided colon 5 (20.8)
Left-sided colon 11 (45.8)
Rectum 8 (33.4)

Length of long axis of tumour (mm)* 55 (37-95)
TNM-stage (7th edition)

II 11 (45.8)
III 6 (25.0)
IV 7 (29.2)

Observation period (months)* 45.5 (29.6-69.7)
Technical success rate 24 (100.0)
Clinical success rate 21 (87.5)

*Data presented as median (range). BTS; Bridge to surgery, CROSS;
colorectal obstruction scoring system.



underwent SEMS for palliative reasons was ended if the patients
were transferred to other hospitals for further palliative care.
Adjuvant chemotherapy was administered to patients with final
stage III for which R0 resection was performed, and the function of
major organs was maintained according to the guidelines (22).
Relapse-free survival (RFS) was measured from the time of surgery
until recurrence/death. 

Endpoints of the study. The endpoints of the study were: i) technical
and clinical success rate of SEMS placement, ii) risk factors of
complications related to SEMS placement and surgery, and iii) 2-
year RFS rate of stage II/III BTS cases. Risk factors of
complications related to SEMS placement, i.e., perforation,
migration and re-obstruction, were defined based on negative events
that occurred between stent placement and elective surgery.
Operative complications, including in-hospital morbidities or
mortality were defined as those that occurred within 30 days of
surgery and were graded according to the Clavien-Dindo
Classification (CDC) (23). Anastomotic leakage was defined as
fistula from anastomosis of the intestinal tract to the bowel that was
either radiologically verified or diagnosed during re-laparotomy. 

Statistical analysis. All statistical analyses were performed using
SPSS version 22 (IBM SPSS, Chicago, IL, USA). For categorical
data, the significance of between-group differences was estimated
using a chi-squared test. For continuous variables, descriptive
statistics (median and range) were calculated, and the significance
of between-group differences was estimated using the Mann-
Whitney U-test and Kruskal-Wallis test, as appropriate. Multivariate
logistic regression analysis was used to examine the factors
associated with complications of stent placement. Two-year RFS
rate was compared using the log-rank test. All p-values<0.05 were
considered statistically significant. 

Ethical statement. All procedures and experimental protocol
performed in studies involving human participants were approved
by the ethical standards of the institutional review board of Soka
Municipal Hospital. All methods were performed in accordance
with the relevant guidelines and regulations including the 1964
Helsinki declaration and the “Ethical Guidelines for Medical and
Health Research Involving Human Subjects” in Japan. Informed
consent was obtained from all individual participants included in
the study.

Results

Patient characteristics. Patient background is summarized in
Table I. A total of 24 patients were included in this study;
62.5% (15/24) of patients were classified as CROSS score 0.
Most of the tumours were localised to the left side of the
colon and rectum (19/24; 79.2%). Technical and clinical
success rates were 100% and 87.5%, respectively. Patients
were divided in 2 groups (complication vs. no-complication);
comparisons were made between complication and no-
complication group.

Complications of stent placement. Complications of stent
placement occurred in 6 (25.0%) of 24 BTS cases (Table II).
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Figure 2. Self-expandable metal stent (SEMS) placement with angular
positioning at sigmoid colon. This patient developed perforation and
resulted in sub-emergency operation. The red arrow shows the area of
obstruction with angular position.

Table II. Complications of stent placement.

Case Area Major axis of Length of Diameter Insertion TNM- Type of Treatment Outcome
tumour the stent of the stent period stage complication
(mm) (mm) (mm) (days)

1 T 80 80 22 17 II Re-obstruction Stent-in-stent Rec
(add 60)

2 RS 95 120 22 91 IV Re-obstruction Suction Alive
3 RS 37 80 22 52 IV Re-obstruction Sub-emergency operation Alive
4 RS 56 80 22 34 IIIA Perforation - Died
5 S 60 80 22 6 IV Perforation Sub-emergency operation Alive
6 RS 55 80 22 34 II Migration Trans anal decompression tube No-rec

Re, Recurrence; T, hepatic flexure of the transverse colon; RS. rectum; S, sigmoid colon.



For these 6 cases, the median major axis of the tumours was
58 mm (range=37-95) and the median interval between SEMS
insertion and surgery was 34 days (range=6-91). Details of the
complications after SEMS placement are the following: 3 out
of 6 patients had re-obstruction, 2 developed perforation, and
1 experienced stent migration. One patient died following
perforation. Among the 6 patients, 4 underwent SEMS
placement at the rectum, and 1 at the transverse colon at the
hepatic flexure; another 1 at the sigmoid colon, who developed
perforation due to the acute angle of the SEMS (Figure 2). 

Risk factors for complications of stent placement. In multivariate
analyses, longer tumour axis [odds ratio (OR)=2.70; 95%
confidence interval (CI)=1.05-5.73, p=0.038)], longer interval to
surgery (OR=1.03; 95% CI=1.02-1.25, p=0.042), and angular
positioning (OR=1.02; 95% CI=1.01-1.21, p=0.041) as factors
related with the complication of stent placement (Table III).

No significant differences in clinical characteristics were
observed between patients with or without operative
complications. Among BTS patients (n=24), 3 patients were
found with complications of CDC grade II or higher; 2 of
these patients showed anastomotic leakage. Analysis of
patient characteristics and clinical features in the 24 BTS
cases is shown in Table IV. When patients were divided into
two groups according to the development of operative
complications, no significant differences were found between
the two groups in terms of preoperative factors including
tumour location, tumour length and insertion period, as well
as intraoperative factors, including operative time, blood loss
and type of surgery. Pathological findings indicated no
differences between the complication and no-complication
groups in tumour depth, number of metastatic lymph nodes
and lympho-vascular invasion.

Analyses of clinical factors related to stent placement and/or
operative complications. The relationship between
complications and clinical factors among stage II/III 17 BTS
cases, including complications due to SEMS placement and/or

operation (CDC Grade II or higher) is shown in Table V. Four
out of 17 patients had complications. More details about the
complications are presented in Table VI. Two patients
developed anastomotic leakage, 1 developed ileus after
operation, and the other 1 developed re-obstruction after SEMS
placement. There were no significant differences in background,
pre- and intra- operative factors, and pathological findings
(Table V). There was also no significant difference in median
observation periods between no-complication and complication
group [45.5 months (range=29.6-69.7) vs. 35.5 months
(range=19.1-61.6), respectively, p=0.350]. Two-year RFS rate
was significantly higher in the no-complication group than in
the complication group (100% vs. 75%, log-rank test, p<0.01).

Discussion

Our results showed the risk factors for SEMS placement and
suggested that complications related to both SEMS placement
and surgery may be risk factors for worse mid-term
oncological outcomes. In terms of oncological outcomes, 2-
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Table III. Multivariate analysis of risk factors associated with
complications of stent placement.

Variable Category OR 95% CI p-Value

Age ≥75 - - -
TNM stage* Stage III, IV - - -
Axis of tumour (mm) ≥55 2.7 1.05-5.73 0.038
Interval to surgery (days) ≥30 1.03 1.02-1.25 0.042
Angular position Yes 1.02 1.01-1.21 0.041

OR, Odds ratio; CI: confidence interval. *7th edition of the American
Joint Committee on Cancer TNM classification.

Table IV. Clinical characteristics according to the presence of operative
complications in patients with bridge to surgery (BTS) stenting (n=24).

All BTS No-complication Complication** p-Value
(n=24) (n=21) (n=3)

Age (years)* 74 (39-91) 75 (31-91) 59 (42-78) 0.220 
Male/female 15/9 13/8 2/1 1.000
Tumour location

Right-sided 5 3 2 0.252
colon 

Left-sided 11 11 0 
colon

Rectum 8 7 1 
Tumour long 58 (37-95) 53.5 (37-95) 65 (50-80) 0.336 
axis (mm)*

Insertion 35 (9-61) 34 (9-61) 31 (23-43) 0.927
period (days)* 

Type of surgery
Laparoscopic 15 14 1 0.533 
Open 9 7 2 

Operating 184 (85-273) 191 (85-273) 134 (128-184) 0.157
time (min)*

Blood loss 78 (0-700) 77.5 (0-700) 320 (0-400) 0.455
(ml)*

Hospitalization  14 (10-46) 13 (10-22) 41 (12-46) 0.087
period after 
operation 
(days)*

TNM-stage***
II 11 10 1 0.585 
III 6 5 1 
IV 7 5 1 

*Data presented as median (range), **Clavien-Dindo≥grade II
complications, ***7th edition of the American Joint Committee on
Cancer TNM classification.



year RFS rates in stage II/III BTS no-complication cases were
significantly higher than in those who developed
complications (100% vs. 75%, log-rank test, p<0.01). 

The clinical success rates of SEMS placement differ from
institution to institution according to the results of previous
randomised controlled trials (RCTs). For favourable and

unfavourable SEMS insertion, the rates range from 87.5-
88.8%, and from 55.1-58.5%, respectively (13). Our data
showed that the clinical success rate of SEMS placement in
BTS patients was 87.5%, which is acceptable compared to
previous reports (13, 14). The major axis of the tumour
(median=58 mm) and interval between SEMS insertion and
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Table V. Clinical characteristics according to the presence of stent placement and/or operative complications in stage II/III BTS patients (n=17).

n=17 No-complication Complication** p-Value
(n=13) (n=4)

Age (years)* 74 (39-91) 74 (39-91) 70 (42-78) 0.586 
Male/female 12/5 10/3 2/2 0.268
Location of tumours 5/9/3 3/9/1 2/0/2 0.121
(right-sided/left-sided/rectum)

Insertion period (days)* 34 (9-57) 39 (9-57) 29 (17-43) 0.533 
Laparoscopic/Open 12/5 11/2 1/3 0.052
Operative procedure

Right-hemi colectomy 5 3 2 0.530
Left-hemi colectomy 2 2 0
Sigmoidectomy 6 6 0
High anterior resection 2 1 1
Low anterior resection 2 1 1

Lymph-node dissection (D1/2/3) 0/9/8 0/7/6 0/2/2 0.909
Operating time (min)* 181 (85-253) 197 (85-253) 172.5 (128-232) 0.651 
Blood loss (ml)* 106 (0-660) 50 (0-192) 160 (0-660) 0.557 
Histology

Tub1 4 4 0 0.144
Others 13 9 4

Tumour long axis (mm)* 58 (37-95) 50 (37-95) 70 (50-80) 0.069 
Tumour depth (T3/T4a/T4b) 11/4/2 9/2/2 2/2/0 0.372
Lymphatic invasion** 14/3 11/2 3/1 0.075
Venous invasion** 5/12 5/8 0/4 0.206
Perineural invasion** 14/3 11/2 3/1 0.075
Harvested lymph nodes** 18 (14-31) 17 (29-35) 21 (17-28) 0.685
TNM-stage (7th edition) Stage II/III 12/5 9/4 3/1 0.176
Observation period (months)* 45.1 (29.6-69.7) 45.5 (29.6-69.7) 35.5 (19.1-61.6) 0.350
2-year RFS rates (log-rank test) 16 (94.1%) 13 (100%) 3 (75%) <0.01

*Data presented as median (range), **Data presented as negative/positive, ***Complication; Clavien-Dindo≥Grade II. Statistically significant values
are shown in bold. RFS, Relapse-free survival.

Table VI. Details of stent placement and/or operative complication (stage II/III).

Case Area Major axis Length of Diameter Insertion TNM SEMS Treatment Operative Outcome
of tumor the stent of stent period stage placement for SEMS complication

(mm) (mm) (mm) (median, days) complication placement
complication

1 T 65 80 22 43 II Re-obstruction Stent-in-stent Minor leak Rec
(add 60)

2 T 80 100 22 23 IIIB No - Major leak Rec
3 RS 50 80 22 31 II No - Ileus No rec
4 RS 75 80 22 24 II Migration Trans anal No No rec

decompression tube

SEMS, Self-expandable metal stent; Rec, recurrence; T, hepatic flexure of transverse colon; RS, rectum.



surgery (median=34 days) (Table II) were longer than in
previous reports, which described optimal time to operation
as 10 days (6). In a previous study it was demonstrated that
technical and clinical failures increase with stenotic length
>40 mm (15). The perforation related to SEMS placement
occurred at the bent portion of the sigmoid colon that
required angular positioning (Figure 2), consistent with
previously reported results (14). In consistence with previous
reports (6, 15, 16), the result of multivariate analyses of this
study suggested that long major axis of tumour, long interval
between SEMS insertion and surgery, and angular
positioning of the SEMS might be risk factors of
complications related to stent placement. 

Evaluation of the oncological outcomes in this study
showed that the 2-year RFS rate was significantly higher in
no-complication than complication cases of stage II/III BTS
(Table IV). A recent report showed that although SEMS
placement does not result in significantly worse oncological
outcomes (17), disease recurrence is still a matter of concern
(11, 12, 18). In this study, two cases with anastomotic
leakage developed local recurrence. One of these 2 patients
also experienced re-obstruction after SEMS placement before
surgery, therefore we cannot conclude about the main reason
for the local recurrence. However, obstruction and/or
anastomotic leakage with cancer-bearing may affect the local
recurrence. 

This study has several limitations. First, this was a
retrospective study with a small number of patients with
obstructive CRC who were treated at a single institution.
Second, we evaluated the 2-year RFS rate which is not long
enough to clarify the mid-term oncological outcomes (19).
Third, there was selection bias because 34 patients with
obstructive CRC in the observation period underwent
emergency surgery or inserted trans-anal decompression
tube. Further research with a longer observation period using
a prospective study design is needed.

A long major axis of the tumour, a long interval between
SEMS insertion and surgery, and angular positioning of the
SEMS may be risk factors of SEMS placement.
Complications related to SEMS placement and/or surgery
may be risk factors for worse mid-term oncological outcomes
among patients who undergo SEMS placement as a BTS.
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