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Abstract. The European Society of Gastrointestinal
Endoscopy does not recommend self-expanding metal stent
(SEMS) placement as a bridge to surgery (BTS) for malignant
colorectal obstruction (MCRO). However, no universally
accepted consensus has been determined. The present study
aimed to evaluate the short- and long-term outcomes of SEMS
placement vs. emergency surgery (ES) for MCRO. Surgical
resection of colorectal cancer was performed in 3,840 patients
between April 2001 and June 2016. Of these, 93 patients had
MCRO requiring emergency decompression. Only patients
in whom the colorectal lesion was ultimately resected were
included; thus, the present study included 62 patients treated
with MCRO via SEMS placement as a BTS (n=25) or via
ES (n=37). The rates of laparoscopic surgery, primary anas-
tomosis, stoma formation, lymph node dissection, adverse
events, 30-day mortality and disease-free survival were evalu-
ated. The clinical success rate of SEMS placement was 92.0%
(23/25). Compared with the ES group, the SEMS group had
higher rates of laparoscopic surgery (68.0 vs. 2.7%; P<0.001)
and primary anastomosis (88.0 vs. 51.4%; P=0.003), a greater
number of dissected lymph nodes (30 vs. 18; P=0.001), and
lower incidences of stoma formation (24.0 vs. 67.6%; P=0.002)
and overall adverse events (24.0 vs. 62.2%; P=0.004). The
30-day mortality and disease-free survival of the SEMS
group were not significantly different to that of the ES group
(0 vs. 2.7%; P=1.000; log-rank test; P=0.10). In conclusion,
as long as adverse events such as perforation are minimized,
SEMS placement as a BTS could be a first treatment option
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for MCRO. The present study is registered in the University
Hospital Medical Network Clinical Trials Registry (UMIN
R000034868).

Introduction

Colorectal cancer is one of the most common causes of
cancer mortality worldwide (1). Of the patients with advanced
colorectal cancer, 8-13% develop malignant colorectal
obstruction (MCRO), which requires relief of the obstruction
as soon as possible (2-4). Conventionally, patients with MCRO
are treated with emergency surgery (ES), which includes a
variety of procedures such as Hartmann's procedure or colos-
tomy alone. However, ES is associated with high mortality and
morbidity rates compared with elective surgery (5,6).

The relief of colonic obstruction via the placement of a
self-expanding metal stent (SEMS) as a palliative treatment
was first described in 1991 (7). SEMS as a bridge to surgery
(BTS) was then described in 1994 (8). Endoscopic SEMS place-
ment for MCRO can improve luminal patency and serve as a
BTS in curable patients. Systematic reviews have showed that
SEMS has advantages over ES in short-term outcomes (9-11)
and is used as an alternative to ES (12-16).

Despite the good short-term outcomes of SEMS placement,
the European Society of Gastrointestinal Endoscopy (ESGE)
clinical guidelines published in 2014 do not recommend SEMS
placement as a BTS for MCRO (17). In contrast, the American
Society for Gastrointestinal Endoscopy (ASGE) guidelines
published in 2010 recommended SEMS placement as a BTS
as a standard treatment (12). SEMS as a BTS for MCRO was
reported in Japan in 1996 (18); after this procedure began to be
covered by Japanese health insurance in January 2012, some
large-scale prospective multicenter studies on SEMS have
been conducted in Japan, and SEMS placement as a BTS is
considered effective and safe in the short-term (19,20).

Given the issues described above, it is clear that there is no
universally accepted consensus concerning the superiority or
inferiority of SEMS as a BTS compared with ES in patients
with MCRO. In addition, there are few reports investigating
the long-term outcomes of SEMS as a BTS in patients with
MCRO. The present study aimed to clarify the efficacy of
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SEMS as a BTS (including long-term outcomes) in comparison
with ES in patients with MCRO.

Materials and methods

Patients. A total of 3,840 patients with colorectal cancer
underwent surgical resection between April 2001 and
June 2016 in our institution. Of these patients, 93 had acute
MCRO requiring emergency decompression at the time of
diagnosis. These 93 patients were treated by either elective
surgery after SEMS placement or by ES within 24 h after the
initial diagnosis. Only patients in whom the colorectal lesion
was ultimately resected were included in the present study.
Patients who were first treated with decompression by nasal
ileus tube (n=24) or trans-anal tube (n=6), and one patient with
signs of peritonitis by perforation were excluded. Therefore,
the present study included 62 patients: 25 in the SEMS group,
and 37 in the ES group (Fig. 1).

This was a retrospective study conducted in a single insti-
tution. Data regarding the treatment method, age, sex, location,
pathological stage of the tumor, treatment outcomes related to
SEMS placement, treatment outcomes related to surgery, and
follow-up duration were collected from the hospital records.
Pathological tumor staging was done in accordance with the
American Joint Committee on Cancer tumor-node-metastasis
classification (7th edition) (21). Written informed consent was
obtained from all patients before the procedures. The ethics
committee of our institution approved the study protocol
(approval no. 17H073). The present study is registered in the
University Hospital Medical Network Clinical Trials Registry
(UMIN R000034868).

Diagnosis of MCRO. The clinical diagnosis of MCRO was
made based on the presence of nausea and vomiting, abdom-
inal distension, abdominal pain, and inability to pass stools,
and was confirmed on radiography and abdominal computed
tomography (CT). After MCRO was diagnosed, a treatment
plan was formed through consultation with surgeons in our
institution. SEMS placement or ES was performed within 24 h
after the initial diagnosis of MCRO. Thus, ES was defined as
being performed within one day after diagnosis.

SEMS placement. SEMS procedures were performed by
endoscopists experienced over 1,000 cases of colonoscopy, over
100 cases of endoscopic retrograde cholangiopancreatography
(ERCP), and over 50 cases of esophageal, duodenal, or biliary
stent placement. Bowel preparation comprised enemas only.
Radiographic contrast enema was not performed before the
procedures. All procedures were performed in the radiology
room under fluoroscopic and endoscopic guidance, while the
patient was consciously sedated with midazolam. A CF-260A1
or CF-HQ290AZI colonoscope (Olympus) and CO, gas were
used in all cases. The obstructive lesion was directly confirmed
and marked by a clip on the anal side. Access across the stric-
ture was achieved with a 0.025-inch guidewire (Radifocus™,;
Terumo), and an ERCP catheter (MTW Co.) was then inserted
to the proximal lumen. The length and degree of the stricture
was measured fluoroscopically using a contrast agent, and
the type of SEMS was selected. The guidewire was changed
to a 0.035-inch guidewire (Jagwire™; Boston Scientific),

| Surgical resection of CRC (n=3970) |

| MRCO@m=93) |

Exclusion

« Nasal tube (n=24)
) « Trans-anal tube (n=6)
« Peritonitis (n=1)

| Study subjects (n=62) |

| SEMS (n=25) | | Surgery (n=37) |

Figure 1. Flow diagram of the study selection process. CRC, colorectal
cancer; SEMS, Self-expanding metal stent; MCRO, malignant colorectal
obstruction.

and the SEMS was placed using the through-the-scope
technique (22,23). The SEMSs used were WallFlex enteral
colonic stents (Boston Scientific Corporation) and Niti-S
enteral colonic stents (Tae Woong Medical). All SEMSs were
uncovered stents with an inner diameter of 22 mm, and a
length of 60-90 mm (WallFlex) or 60-80 mm (Niti-S). Balloon
dilation was not performed in any case to minimize the risk
of perforation (24). Tumor biopsy was performed just after
SEMS placement. These procedures basically conform to the
guidelines of the Japan Colonic Stent Safe Procedure Research
Group (JCSSPRG) (http://colon-stent.com/), which received
support from the Japan Gastroenterological Endoscopy
Society. The position of the SEMS was confirmed on plain
abdominal radiography each day. After improvement of the
MCRO was confirmed, a full liquid diet was resumed within
3-5 days, and the diet was gradually progressed to include solid
food. Patients whose condition improved received preoperative
examinations, including total colonoscopy, and were allowed
to leave the hospital until elective surgery. For patients who
had undergone successful SEMS placement, elective surgery
was performed about 2 weeks later. Typical cases are shown
in Figs. 2 and 3.

Study outcomes. The short-term outcomes were the rates of
laparoscopic surgery, primary anastomosis, stoma formation,
procedure-related adverse events, and 30-day mortality, and
the number of dissected lymph nodes. Primary anastomosis
was defined as main anastomosis at the first surgery with or
without the formation of a diverting stoma. Stoma forma-
tion included a diverting stoma and a decompression stoma.
Procedure-related adverse events were defined as adverse
events associated with the SEMS placement and the surgery
during all treatment periods, regardless of severity. For 30-day
mortality, the period was 30 days after the diagnosis of acute
MCRO. Only in the SEMS group, technical and clinical
success were assessed. Technical success was defined as
successful SEMS placement without adverse events during
the procedure, and opening of the stent across the stricture
(confirmed fluoroscopically). Clinical success was defined as
resolution of symptoms and radiological relief of the obstruc-
tion within 24 h after the procedure.

The long-term outcome was disease-free survival. As
it was difficult to judge whether SEMS had affected the
long-term results of patients who were in stage IV (n=13) at
the time of initial presentation, those who died, or those who
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Figure 2. SEMS placement procedure (Case 1). (A and B) Malignant colorectal obstruction due to a sigmoid colon lesion was diagnosed using abdominal CT
(axial and coronal sections). Arrows indicate the beginning of the stricture. (C) The obstructive lesion was confirmed endoscopically, and marked by a clip on
the anal side. (D) An endoscopic retrograde cholangiopancreatography catheter about to be inserted across the stricture. (E) The guidewire passed the stricture
through the endoscopic retrograde cholangiopancreatography catheter, and reached the oral side. (F) The length and degree of the stricture was measured
fluoroscopically. The double arrows indicate the distance of the stricture. (G and H) The guidewire was changed to a 0.035-inch guidewire, and the SEMS
delivery system passed the stricture using the through-the-scope technique. (I) The SEMS just after being deployed from the delivery system. (J) Stools flowed
through the SEMS from the oral side. (K) Biopsy was performed from the side of the tumor just after SEMS placement. (L) The surgical specimen resected
12 days after SEMS placement as a bridge to surgery. SEMS, Self-expanding metal stent.

had other advanced cancers pointed out within 1 month post-
operatively (n=3), these patients were excluded. Ultimately, the
disease-free survival was compared between 21 patients in the
SEMS group and 25 patients in the ES group. The methods of
surveillance are described below.

Follow-up. In accordance with the Japanese Society for
Cancer of the Colon and Rectum (JSCCR) guidelines (25).
Postoperative adjuvant chemotherapy and postoperative
follow-up were considered if the clinical condition allowed.
Physical examinations and blood tests, including carcinoem-
bryonic antigen and carbohydrate antigen 19-9 levels, were
performed every 3 months for the first 3 years after surgical
resection, and then every 6 months for the next 2 years. In
addition, CT scans of the chest, abdomen, and pelvis were
performed every 6 months, and a full colonoscopy was

performed every year for 5 years. Confirmation of recur-
rence was based on CT and endoscopic findings. Patients
were followed for 5 years postoperatively, unless they ceased
visiting the hospital or died.

Statistical analysis. Statistical analyses were performed
using JMP Pro version 12 statistical software (SAS Institute).
Continuous variables were expressed as the median (range),
and categorical variables as the number (percentage). Baseline
characteristics and clinical outcomes were compared using
Fisher's exact test for categorical variables, and the nonpara-
metric Wilcoxon rank sum test for continuous variables.
Disease-free survival time was calculated from surgery to the
date of the last visit (up to 60 months) or to death. Disease-free
survival was analyzed using Kaplan-Meier survival curves, and
significant differences were determined using the log-rank test.
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A

Figure 3. Self-expanding metal stent placement procedure (Case 2). (A) MCRO was diagnosed using radiography. (B) Abdominal CT (axial section) showing
MCRO due to a sigmoid colon lesion. Arrows indicate the beginning of the stricture. (C) The obstructive lesion was confirmed endoscopically. (D) The obstruc-
tive lesion marked by a clip on the anal side. (E) The length and degree of the stricture were measured fluoroscopically. The double arrows indicate the distance
of the stricture. (F) The guidewire was changed to a 0.035-inch guidewire, and the SEMS delivery system passed the stricture using the through-the-scope
technique. (G) The SEMS was deployed from the delivery system. (H) The SEMS just after being deployed. (I) The SEMS position was confirmed as appro-
priate on a radiographic image. (J) Radiography performed the day after SEMS placement showed that the gas pattern was improved. (K) The obstructive
lesion 5 days after SEMS placement. The colonoscope passed through the stricture and reached the cecum. (L) The surgical specimen resected 14 days after
SEMS placement as a bridge to surgery. SEMS, Self-expanding metal stent; MCRO, malignant colorectal obstruction.

In addition, we performed multivariate Cox regression analysis
for Disease-free survival in terms of prognostic factors (initial
treatment, age, sex, location, stage, number of lymph nodes
resected, and adjuvant chemotherapy). The location was divided
into left and right side, and the cutoff value for the number of
lymph nodes was set up to 25. All P values were two-sided, and
results with P<0.05 were considered significant.

Results

Demographic and oncological characteristics. Baseline
patient characteristics and tumor details are shown in Table I.

There were no significant differences between the two groups
in age, sex, tumor location, and distribution of the pathological
stage.

SEMS placement outcomes. SEMS placement details are
shown in Table II. The technical success rate was 92.0%
(23/25). The two patients in whom SEMS placement failed
underwent surgery promptly. No adverse events such as
bleeding or perforation occurred during the procedures. The
clinical symptoms and plain abdominal radiographs were
improved in all patients who underwent successful SEMS
placement. During the period from SEMS placement to
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Table I. Demographics and oncological features of patients.

Patient details SEMS group (n=25) ES group (n=37) P-value
Age in years, median (range) 66 (39-91) 69 (35-96) 0.90
Sex, n (%) 0.30

Male 14 (56.0) 15 (40.5)

Female 11 (44.0) 22 (59.5)
Tumor location, n (%) 091

Rectum 2(8.0) 5(13.5)

Sigmoid colon 12 (48.0) 18 (48.6)

Descending colon 3(12.0) 5(13.5)

Transverse colon 6 (24.0) 5(13.5)

Ascending colon 2(8.0) 3(8.1)

Cecum 0(0.0) 1(2.7)
pStage of the tumor, n (%) 0.78

Stage 11 6 (24.0) 8 (21.6)

Stage 111 15 (60.0) 20 (54.1)

Stage IV 4(16.0) 9(24.3)
SEMS, self-expanding metallic stents; ES, emergency surgery.
elective surgery, there was one case of stent migration and  Table II. SEMS placement details.
one of stent re-obstruction; these two cases were improved by
endoscopic intervention. Resumption of a diet was possible SEMS
in all patients who had successful SEMS placement. Eight ~ Event group (n=25)
patients were able to be discharged from hospital until elec-
tive surgery. The other 17 patients were all hospitalized until ~ Technical success, n (%) 23(92.0)
surgery, even after SEMS placement. The median period from Inability to pass a guidewire 1
SEMS placement until elective surgery was 12.0 (4-90) days. Inadequate stent placement 1
Adverse events such as perforation did not occur between  pManufacturer
SEMS placement and elective surgery. In addition, there were Wallflex 13
no cases in which any perforation was finally found during Niti-S 10
the elective surgery. Adverse events during the procedure, n (%) 0(0.0)
Surgical outcomes. Surgical outcomes are shown in Table III. Clinical success, n (%) 23 (92.0)
Laparoscopic surgery was performed more often in the SEMS Adverse events before surgery, n (%) 2(8.0)
group than in the ES group (P<0.001). Compared with the ES Perforation 0
group, the SEMS group had a significantly greater primary Bleeding 0
anastomosis rate (P=0.003), and a significantly lower stoma Migration 1
formation rate (P=0.002). The initial surgery comprised Re-obstruction 1
decompression stoma formation alone in 15 patients in the ES Resumption of diet, n (%) 23 (92.0)
group. The SEMS group had a significantly greater number of  Djscharge until surgery, n (%) 8 (32.0)
dissected lymph nodes than the ES group (P=0.001). Although Preoperative period, median (range) 12 (4-90)

four patients in the ES group had a diverting stoma that was
not closed because of progressive disease, the number of times
that each patient underwent surgeries related to treatment was
significantly greater in the ES group than the SEMS group
(P=0.004). There was no difference between the two groups in
the duration of total hospitalization.

Adverse events and 30-day mortality rate. The rates of overall
procedure-related adverse events and 30-day mortality are
shown in Table IV. The adverse event rate was significantly
lower in the SEMS group than the ES group (P=0.004). In
both groups, most adverse events were improved with conser-
vative treatment. There was one severe adverse event in the

SEMS, self-expanding metallic stents.

SEMS group and four in the ES group (P=0.64). Reoperation
was performed due to anastomosis leakage in one patient in
the SEMS group and two in the ES group. The wound infec-
tion rate was higher in the ES group (32.4%) than in the SEMS
group (4.0%). There were no deaths within 30 days postopera-
tively in the SEMS group, but one patient in the ES group died
from postoperative pneumonia and sepsis (P=1.000).
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Outcome

SEMS group (n=25) ES group (n=37) P-value

Laparoscopic surgery, n (%)
Primary anastomosis, n (%)
Stoma formation, n (%)
Resection + diverting stoma
Resection + definitive stoma
Decompression stoma
Number of lymph nodes dissected, median (range)
Number of surgeries, median (range)
Total length of hospital stay in days, median (range)

<0.001
0.003

0.002

17 (68.0)
22 (88.0)

6 (24.0)

12.7)
19 (51.4)
25 (67.6)
3 7
2 3
1 15
30 (15-71) 18 (0-49)
1(1-3) 2(1-3)
23 (11-66) 27 (10-126)

0.001
0.004
0.86

SEMS, self-expanding metallic stents; ES, emergency surgery.

Table I'V. Overall procedure-related adverse events and mortality.

Adverse events

SEMS group (n=25)

ES group (n=37) P-value

Minor adverse events, n (%)
Stent-related adverse event
‘Wound infection

5(20.0)
2

Ileus
Intra-abdominal abscess
Peptic ulcer
Respiratory insufficiency
Hepatic insufficiency
Pancreatic fistula

Severe adverse events, n (%)
Anastomosis leakage
30-day mortality

—

~~
—_ k= O O O O = =

(e}

Total adverse events, n (%) 6(24.0)

19 (51.4) 0.02
0

12

— = = NN

0
4(10.8)
3
la
23 (6222)

0.64

0.004

“Due to sepsis. SEMS, self-expanding metallic stents; ES, emergency surgery.
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Figure 4. Kaplan-Meier curves of disease-free survival in the SEMS group
and the ES group excluding stage IV. SEMS, Self-expanding metal stent; ES,
emergency surgery.

Long-term outcomes. Data from the 46 patients with stage II
and III tumors are shown in Table V. There were no significant

differences between the two groups in age, sex, tumor location,
and tumor stage. Although the rate of patients who underwent
adjuvant chemotherapy tended to be higher in the ES group
than in the SEMS group, this difference was not significant.
Kaplan-Meier survival curves showed that the disease-free
survival of the SEMS group was not inferior to that of the ES
group (log-rank test, P=0.10) (Fig. 4). The result of multivariate
Cox regression analysis is shown in Table VI. The choice of
SEMS placement for initial treatment was found to be the only
prognostic factor for disease-free survival.

Discussion

The present study included patients who required emergency
decompression because of acute MCRO who were treated
either by SEMS placement or by ES within 24 h. Regarding
short-term outcomes, the SEMS group had greater incidences
of laparoscopic surgery and primary anastomosis, a greater
number of dissected lymph nodes, and lower incidences of
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Table V. Comparisons of background features of patients with stage II or III between the SMES group and the ES group.

Patient details® SEMS group (n=21) ES group (n=25) P-value
Age in years, median (range) 73 (48-91) 63 (35-96) 0.38
Sex, n (%) 0.23
Male 11(52.4) 8(32.0)
Female 10 (47.6) 17 (68.0)
Tumor location, n (%) 1.00
Rectum 2(9.5) 5(12.0)
Sigmoid colon 10 (47.6) 11 (44.0)
Descending colon 2(9.5) 3(12.0)
Transverse colon 6 (28.6) 5(20.0)
Ascending colon 1(4.8) 2 (8.0)
Cecum 0(0.0) 1(4.0)
pStage of the tumor, n (%) 1.00
Stage 11 6 (28.6) 8(32.0)
Stage 111 15(71.4) 20 (68.0)
Number of lymph nodes resected, median (range) 32 (15-71) 19 (2-49) 0.003
Adjuvant chemotherapy, n (%) 10 (47.6) 18 (72.0) 0.13
Follow-up in months, median (range) 33 (6-60) 60 (12-60) 0.02

“Patient with stage II and stage III excluding stage IV. SEMS, self-expanding metallic stents; ES, emergency surgery.

Table VI. Results of the Cox regression analysis of prognostic
factors for disease-free survival.

HR 95%Cl1 P-value

Treatment (ES/SEMS) 465 1.23-21.12 0.02
Age (265 years/<65 years) 1.87  0.62-6.02 0.27
Sex (Female/male) 132 031-6.23 0.72
Stage (Stage IIl/stage II) 331 0.89-16.79 0.07
Location (Right/left) 1.63  0.54-4.96 0.38
Chemotherapy (-/+) 385 0.83-19.31 0.09
Number of lymph nodes 108  0.36-3.36 0.89
resected (<25/=25)

HR, hazard ratio, CI, confidence interval, R, resection; SEMS,
self-expanding metallic stents; ES, emergency surgery.

stoma formation and adverse events compared with the ES
group. Regarding long-term results, disease-free survival did
not significantly differ between the two groups by log-rank
test, whereas the choice of SEMS placement for initial treat-
ment was found to be the sole prognostic factor for disease-free
survival by Cox regression analysis.

The present study had a technical success rate of SEMS
placement of 92.0%. There were no critical events such as
perforation related to SEMS placement, even in patients with
MRCO requiring emergency decompression. This could be
exactly why the outcomes of the SEMS group were superior
to the ES group. This may be because we performed SEMS
placement in accordance with the guidelines of the JCSSPRG
(detailed in the Methods section). Similar favorable results for

SEMS placement have been reported (19,20,23). In contrast,
a previous systematic review reported a mean success rate
of SEMS placement of only 76.9% (range, 46.7-100%) (10).
The current success rates of SEMS placement are likely to
vary depending on individual institutions or countries. The
standardization of appropriate adaptation criteria and safe
procedures based on accumulated experience is required in
the future.

The SEMS group had superior short-term outcomes (lapa-
roscopic surgical rate, primary anastomosis rate, number of
dissected lymph nodes, stoma formation rate, and adverse event
rate) compared with the ES group. Laparoscopic surgery after
SEMS placement has previously been reported to be safe (26).
Several studies have reported that SEMS placement is supe-
rior to ES regarding the rates of primary anastomosis, stoma
formation, and adverse events (10,11,27,28). Furthermore,
a previous study reported similar results to the present
study regarding the number of resected lymph nodes (29).
Compared with elective surgery, ES may increase the diffi-
culty of performing sufficient lymph node dissection because
of the worse patient condition and dilated intestinal tract.
Although the SEMS group had a significantly greater number
of dissected lymph nodes than the ES group, the number of
lymph node dissections was not a significant prognostic factor
by Cox regression analysis. These results might be due to
the small sample size of this study. SEMS placement allows
the physician to perform medical resuscitation, optimization
of comorbid disorders, bowel preparation, accurate tumor
staging, and preoperative total colonic examination to exclude
synchronous proximal lesions (14,15). Therefore, SEMS place-
ment as a BTS makes it possible to perform the usual elective
laparoscopic surgery, even in patients with MRCO requiring
emergency decompression.



8 YAGAWA et al: SEMS PLACEMENT FOR MALIGNANT COLORECTAL OBSTRUCTION

The ESGE guidelines do not recommend the use of SEMS
placement as a BTS for MCRO, based on the findings of a
prospective cohort study and another comparative study that
used propensity score matched analysis (17). The former study
reported a significantly greater incidence of local disease recur-
rence in the SEMS group in patients aged <75 years, but not in
the total subjects (30). The latter retrospective analysis reported
a significantly lower 5-year overall survival rate and a signifi-
cantly increased cancer-related mortality rate in those who
underwent SEMS as a BTS compared with those who underwent
ES; however, these worse outcomes were considered to have
occurred due to perforation (31). Other studies that referred to
the ESGE guidelines comparing SEMS placement as a BTS vs.
ES also showed that impaired oncological outcomes are asso-
ciated with higher perforation rates. In particular, perforation
may lead an increased risk of peritoneal carcinomatosis and
sepsis, which means that patients with curable colorectal cancer
can become non-curable due to SEMS intervention (32-34).
Moreover, follow-up data from the Stent-in 2 trial showed that
the cumulative incidence of overall recurrences in patients with
clinical stent-related perforation was significantly increased
compared with those who underwent ES or SEMS placement
without perforation (35). In the present study, no perforation
occurred, and so no differences in disease-free survival were
found. The higher clinical success rate in those who undergo
SEMS placement without perforation would also enable
curative surgery, including sufficient lymph node dissection.
Furthermore, the enforced radial dilatation caused by SEMS
placement may increase the risk of dissemination of cancer
cells into the peritoneal cavity, surrounding lymphatic vessels,
and bloodstream (36). Sabbagh et al (37) also reported that
SEMS placement caused higher rates of tumor ulceration, peri-
tumor ulceration, perineural invasion, and lymph node invasion
than ES, and that these pathological alterations might worsen
the oncological impact. However, several studies have recently
reported no differences in long-term outcomes between the
SEMS group and the ES group (28,38,39). A systematic review
and meta-analysis that evaluated the long-term outcomes
(overall survival, disease-free survival, and recurrence rates) of
SEMS placement as a BTS and ES for MCRO also suggested
that SEMS placement has no adverse impact on oncological
outcomes compared with ES (40). At the very least, it cannot
be concluded that SEMS placement as a BTS is inferior to ES
in long-term outcomes, as long as the rate of perforation is
minimized.

In evaluating both short- and long-term outcomes, it is
important to assess the clinical success rate of SEMS place-
ment without perforation. Reported risk factors for perforation
include the stent design, benign etiology, stricture dilation
before stent placement, and limited experience with pancre-
aticobiliary endoscopy (24,41-43). In addition, it is important
to master the SEMS placement technique. Established proce-
dures should always be done in the same manner; for example,
in accordance with the guidelines of the JCSSPRG. If it is
impossible to place the SEMS, or if perforation occurs in the
period before elective surgery, it is also important to prepare
a protocol for switching to surgery promptly. In the present
study, adverse events related to SEMS placement before
elective surgery occurred in two cases (one migration and
one re-obstruction), and these adverse events were improved

endoscopically. However, serious adverse events such as perfo-
ration may occasionally occur; therefore, SEMS placement as
a BTS should only be performed at facilities where emergency
treatment or surgery could be performed at any time.

There are some potential limitations of our study. First, the
study was performed in a single center, and was retrospectively
designed. Consequently, there could be a regional or institu-
tional selection bias. In addition, although the indication of
SEMS or ES was determined by a discussion between endos-
copists and surgeons on the basis of individual cases, there
were no specifically established criteria, which might affect
the prognosis However, we registered all consecutive patients
with MRCO requiring emergency decompression in the study
period, and there was no deliberate selection. Second, the
follow-up period in the SEMS group was shorter than that in
the ES group, as colonic SEMS placement became available
within the public health insurance system from 2012 in Japan.
Third, it is possible that the differences in the types of adju-
vant chemotherapy may have affected the prognosis. However,
since 2000, we have selected regimens that included FOLFOX
or FOLFILI as postoperative adjuvant chemotherapy for
stage II or III colorectal cancer patients according the JSCCR
guidelines (25). In Japan, molecular targeting agents have not
been used for adjuvant chemotherapy, therefore, we do not
believe that adjuvant chemotherapy had a significant impact
on the prognosis of this cohort. Fourth, there was a patient who
underwent elective surgery 90 days after the SEMS insertion.
This patient was an 89-year-old woman who was deciding
whether to undergo surgery and finally did. However, we
always recommend that elective surgery should be performed
within 2 weeks after the SEMS insertion. In real-world clinical
cases, various cases were included. Large-scale, random-
ized controlled trials are desirable to clarify the oncological
long-term effects of colonic SEMS as a BTS in the future.

In conclusion, SEMS placement as a BTS is superior to
ES in several short-term outcomes. Regarding long-term
outcomes, the disease-free survival of the SEMS group was
not inferior to that of the ES group. As long as adverse events
such as perforation are minimized, SEMS placement as a BTS
could be a first treatment option for MCRO, though further
study will be needed in the future.
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