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Abstract. The current study aimed to compare the safety
and effectiveness of self-expandable metallic stent placement
among patients with extracolonic malignancy and those with
colorectal cancer. Patient information, technical and clinical
success rates and complication rates were compared between
patients with colorectal cancer and extracolonic malignancy.
The Kaplan-Meier method was used to compare the time
elapsed before the onset of complications. Risk factors for
re-obstruction in patients with self-expandable metallic
stents were evaluated by multivariate analysis. A total of 68
patients who underwent self-expandable metallic stent place-
ment at Saiseikai Niigata Hospital between January 2012 and
September 2019 were included. The clinical success rate was
significantly different between the colorectal cancer (96.6%)
and extracolonic malignancy (66.7%) groups (P=0.01).
The incidence of complications was significantly higher
in the extracolonic malignancy group (66.7%) than in the
colorectal cancer group (25.4%; P=0.02). Additionally, the
time elapsed before the onset of complications was shorter
in the extracolonic malignancy group than in the colorectal
cancer group (P=0.0008). Risk factors for re-obstruction
were higher in the extracolonic malignancy group [odds
ratio, 7.76 (1.02-57.2)] than in the palliative stent placement
group [odds ratio, 5.45 (1.01-29.5); P=0.04]. In extracolonic
malignancy, self-expandable metallic stent placement was
associated with lower clinical success rates and increased
risk of complications. The time elapsed before the onset of
complications was short, and extracolonic malignancy was a
risk factor for re-obstruction, suggesting that the placement
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of self-expandable metallic stents for malignant colorectal
obstruction in extracolonic malignancy is not optimal.

Introduction

Acute malignant colorectal obstruction is a complication of
colorectal cancer (CRC) occurring in 7-29% of patients (1-4)
and is associated with rapid colonic decompression, requiring
interventions, such as colostomy, resection, and ileal tube
placement. However, these emergency procedures are asso-
ciated with high rates of mortality and morbidity (5-9). In
1990, Dohmoto et al first reported on colon stent placement
[self-expandable metallic stents (SEMSs)] for palliation of
malignant colorectal obstruction (10). Indications for the
placementof SEMS alsoinclude pre-operative colonic decom-
pression (11). Recently, SEMS has become widely available
and is now considered an alternative therapeutic option for
the management of colorectal obstruction secondary to
CRC (5,12,13). However, malignant colorectal obstruction
is caused by CRC and by infiltration and dissemination of
extracolonic malignancy (ECM), such as gastric, pancre-
atic, gynaecologic, and urinary system cancers (5,14-19).
Obstruction in CRC results from intraluminal growth; ECM
leads to the development of intestinal obstruction owing to
external invasion or compression, and the axis of the colon
may change (14,20). Some studies have reported the safety
and efficacy of SEMS placement for malignant colorectal
obstruction in patients with CRC; however, only a few studies
have reported the use of SEMS placement for diseases caused
by ECM (5,11,14-23). Ahn et al (23) performed SEMS place-
ment in 72 patients with colorectal obstruction by ECM,
with 90.3% technical success rate and 87.7% clinical success
rate. However, Ahn ef al did not report any comparison with
the CRC group; thus, it is unclear whether SEMS is equally
effective for CRC as well as ECM patients. Therefore, the
safety and efficacy of SEMS placement for ECM currently
remain unknown. In this study, we aimed to compare the
clinical and technical success between CRC and ECM when
an SEMS is placed for malignant colorectal obstruction. In
addition, the incidence of perforation, re-obstruction, and
migration as complications was examined and compared
between the ECM and CRC groups. The time elapsed before
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the onset of complications was also compared between the
two groups using the Kaplan-Meier method. In addition, risk
factors for re-obstruction were extracted through a multi-
variate analysis.

Materials and methods

Study subjects. We retrospectively evaluated the endoscopy and
clinical records of 68 patients who underwent procedures for
SEMS placement at our institution due to malignant colorectal
obstruction between January 2012 and September 2019. All
patients provided a written approval agreement. Patients who
had SEMS placement for benign diseases, such as diverticu-
losis and postoperative stenosis, were excluded from this study.
The study was approved by the Standards of Official Conduct
Committee at Saiseikai Niigata Hospital (IRB no. E17-28).
This study adhered to the principles of the Declaration of
Helsinki of 1964.

SEMS placement was performed under endoscopic/fluoro-
scopic guidance (24). Patients used analgesics (pentazocine;
7.7-15 mg) and sedatives (midazolam; 5-10 mg) in response
to their distress during the SEMS placement procedure. A
wide working channel endoscope (CF-H260AI, CF-H290I,
CF-HQ2901, PCF-Q260JI; Olympus) was introduced into the
stenosed portion. The site of stenosis was detected on endo-
scopic imaging or was visualized using a contrast medium
under fluoroscopic and endoscopic guidance (Fig. 1A). A
biliary guidewire (0.035 inches) was passed to traverse the
obstruction until a safety loop of the guidewire could be
created. A biliary catheter was then advanced to follow it. A
water-soluble contrast agent (amidotrizoic acid) was injected
into the proximal side of the stricture in order to assess it;
we evaluated the stricture and measured its exact length.
The suitable length of the stent was determined by adding
2-5 cm to the length of the stricture. A longer stent was used
for the stricture of the flexion or ECM (20,25). The delivery
system was inserted through the guidewire facilitating entry
into the site of obstruction (Fig. 1B). While the outer sheath
was retracted under fluoroscopy with endoscopic guid-
ance, the centre of the stent was adjusted at the narrowest
point (21) (Fig. 1C and D).

Statistical analysis. Statistical analysis was conducted using
the EZR software (Saitama Medical Center, Jichi Medical
University, Saitama, Japan) (26). Patients' information and
clinical characteristics were presented as means + standard
deviations, and median and range. The means of continuous
variables were compared between the CRC and ECM groups
using the Student's t-test or the Mann-Whitney U test, as
appropriate. Differences in outcomes between the two
groups were examined using % or Fisher's exact tests. In
addition, the time elapsed before the onset of complications
after stent placement was analysed using the Kaplan-Meier
method in both groups, and their curves were compared
using the log-rank method. In addition, multivariate anal-
ysis (logistic regression) was performed on risk factors for
re-obstruction.

The results are expressed as mean + standard deviation or
as percentages. P-values of <0.05 were considered statistically
significant.

Definitions. Technical success was defined as successful
deployment of the stent across the entire length of the stricture,
without any adverse events e.g., perforation, stent migration,
and major bleeding. Clinical success was defined as colonic
decompression and relief of obstructive symptoms within 48 h
of stent placement, with no need for reintervention (14,27).

The Colorectal Obstruction Scoring System (CROSS) is a
scoring system proposed by the Colonic Stent Safe Procedure
Research Group of Japan. To make scoring intestinal obstruc-
tion as simple as possible, the CROSS asks about the patient's
oral intake and whether the patient is symptomatic, despite
being able to eat. It is described as follows: Score 0: Requiring
a continuous decompressive procedure; score 1: No oral
intake; score 2: Liquid or enteral nutrients; score 3: Soft solids,
low-residue, and full diet with symptoms of stricture; and
score 4: Soft solids, low-residue, and full diet without symp-
toms of stricture (28). CROSS scores before and after stent
placement in both groups were compared and analysed using
nonparametric tests.

Results

SEMS placement was performed for CRC in 59/68 patients
(86.8%) at our institution. Of the 9/68 ECM patients
(13.2%), indications for SEMS placement were pancre-
atic (n=4), gastric (n=4), and oesophageal (n=1) cancers.
Patients' demographics and stent details are summarised
in Table I. No significant differences were noted in age,
male-to-female ratio, site of obstruction, and clinical stage
between the CRC and ECM groups. The length and width
of stents were chosen depending on the length and degree
of flexion of the stenotic portion of the colon. Uncovered
stents were used in all patients, and there were no significant
differences in the length, width, or type of stent between
the two groups. In the CRC group, 30 patients (50.8%)
underwent surgery (28 patients underwent colectomy
and two underwent colostomy) after stent placement, and
29 patients (49.2%) underwent palliative placement. All
patients in the ECM group had a palliative placement, and
there was a significant difference between the two groups
with respect to the purpose of stent placement (P=0.003).
There was no significant difference in the combination of
chemotherapy in the overall course between the two groups:
27 patients (45.8%) in the CRC group and seven patients
(77.8%) in the ECM group. However, six patients (10.2%)
in the CRC group (XELOX + Bevacizumab, XELOX,
mFOLFOX6 + Cetuximab) and 5 patients (55.6%) in the
ECM group (GEM, CDDP + 5-FU, TS-1 + CDDP) received
chemotherapy prior to stenting, showing a significant differ-
ence (P=0.004; Table I).

Clinical outcomes. The technical success rate of stent place-
ment was 98.3% in the CRC group and 100% in the ECM
group, with no significant difference. In the CRC group, there
was one case of perforation of the guidewire at the time of
placement, which resulted in emergency surgery. The clinical
success rate was significantly different between the CRC
(96.6%) and ECM (66.7%) groups (P=0.01). The CROSS score
before stent placement did not significant differ between the
CRC (0.508+1.006) and ECM (0.222+0.441) groups. However,
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Table I. Baseline characteristics of patients in the CRC and ECM groups.

Characteristic CRC (n) ECM (n)
Cases 59 % 9 Y% P-value
Age 73.17+13.15 (46-95) 69.11+£9.83 (55-88) 0.379
Male/female 32/27 5/4 NS
Site of obstruction
Right side colon 19 322 4 44 4 0.710
Left side colon 40 67.8 5 55.5
cStage
11 16 27.1 0 00 0.217
IIIa 11 18.6 0 0.0
IIIb 2 34 0 0.0
v 30 50.8 9 100.0
Primary site
Pancreas 4 04
Stomach 4 04
Esophagus 1 0.1
Stent
Uncovered 59 100.0 9 100.0 NS
Length (cm) 947242 (6-12) 10.67+1.32 (9-12) 0.154
Width (mm) 20.44+1.97 (18-22) 20.22+2.11 (18-22) 0.759
Product name
of the stent
Niti-S 42 712 5 55.6 0415
Wall Flex 6 10.2 2 222
JENTLLY 8 13.6 1 11.1
HANARO 3 5.1 1 11.1
Purpose
BTS 30 50.8 0 0.0 0.004
PAL 29 492 9 100.0
Chemotherapy
All 27 458 7 778 0.150
Prior stenting 6 10.2 5 55.6 0.004

CRC, colorectal cancer; ECM, extracolonic malignancy; BTS, bridge to surgery; PAL, palliation stent placement; NS, not significant.

there was a significant difference in the CROSS score after
stenting between the CRC (3.881+0.59) and ECM (2.778+1.856)
groups (P=0.0006), indicating a poorer improvement in the
colorectal obstruction score in the ECM group. Complications
were observed in 15 patients (25.4%) in the CRC group and
in six patients (66.7%) in the ECM group, showing significant
difference (P=0.02). Complications were further investigated
according to types, such as perforation, migration, and
re-obstruction. There was no significant difference in the
number of perforations between the CRC (four patients, 6.8%)
and ECM (two patients, 22.2%) groups. Two patients in the
ECM group who underwent stent-in-stent placement with stent
re-obstruction developed perforation. One patient underwent
emergency surgery, and one patient was treated conservatively.
In the CRC group, three of the four patients with perforation
underwent emergency surgery, and one patient was treated
conservatively. One patient received chemotherapy with

ramucirumab post-stent placement, another had pancreatic
cancer with extensive peritoneal dissemination, and the other
had re-obstruction of the stent and received a stent-in-stent
placement. There were four (6.8%) cases of migration in
the CRC group and none in the ECM group. The migration
occurred in patients whose tumours had shrunk with chemo-
therapy. Re-obstruction occurred in 10 patients in the CRC
group (16.9%) and six patients in the ECM group (66.7%),
showing statistically significant difference (P=0.004). At the
time of experiencing complications, there were 4/6 (66.7%)
patients in the ECM group and 4/15 (26.7%) in the CRC group
who required emergency surgery (colostomy or ileostomy),
although the difference was not significant. There was no
significant difference in the number of patients who underwent
endoscopic procedures (addition of stents, stent cleaning, or
dilation) between the ECM and CRC groups [1/6 (16.7%) vs.
5/15 (33.3%)] (Table II).
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Table II. Clinical outcomes of patients in the CRC and ECM groups.

Outcome CRC (n=59) % ECM (n=9) % P-value
Technical success 58 98.3 9 100.0 NS
Clinical success 57 96.6 6 66.7 0.015
CROSS
Before stent placement 0.508+1.006 0.222+0.441 0.406
After stent placement 3.881+0.590 2.778+1.856 <0.001
Complication
All 15 254 6 66.7 0.021
Perforation 4 6.8 2 22.2 0.177
Migration 4 6.8 0 00 NS
Reobstruction 10 169 6 66.7 0.004
Emergency surgery” 4 26.7 4 66.7 0.146
(4/15) 0.146
Endoscopic procedure® 5 333 1 16.7 0.623
(5/15) (1/6)

sSurgery includes colostomy or ileostomy. "Includes stent reintervention. CRC, colorectal cancer; ECM, extracolonic malignancy; CROSS, The
Colorectal Obstruction Scoring System; NS, not significant.

Table III. Multivariate analysis of risk factors for re-obstruction.

Risk factor Odds ratio (95% CI) P-value
ECM 7.76 (1.02-57.20) 0.044
Prior chemotherapy 1.02 (0.20-5.27) 0.984
PAL 5.45 (1.01-29.50) 0.049
CROSS after stent placement 1.38 (0.69-2.78) 0.367

ECM, extracolonic malignancy; PAL, palliative stent placement; CROSS, The Colorectal Obstruction Scoring System; CI, confidence interval.

Figure 1. Self-expandable metallic stent placement. (A) Malignant colorectal obstruction due to cancer of the ascending colon. The stenosis appears as a pin-
hole in endoscopic views. The endoscope failed to pass through the stenosis. (B) A guidewire and catheter were used to penetrate the stenosis and a guidewire
of sufficient length was deployed to draw a loop proximal to the stenosis. The delivery system was inserted through the guidewire and was guided fluoroscopi-
cally into the obstruction site. While the outer sheath was retracted under fluoroscopy with endoscopic guidance, the centre of the stent was adjusted at the
narrowest point. (C) The safety lock of the delivery system was unlocked. The inner shaft was immobilised and the outer sheath was gently pulled to deploy
the stent. Once the stent was fully deployed, the delivery system was withdrawn. (D) When the stent was deployed, faecal discharge and gas were confirmed.
The Niti-S Enteral Colonic Uncontrolled Stent (100x18 mm; Taewoong Medical) was used as the stent.
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Figure 2. Time elapsed before the onset of complications was compared
between the CRC and ECM groups using the Kaplan-Meier method. The
duration until complications was significantly shorter in the ECM group
(P=0.0008; calculated using the log-rank method). CRC, colorectal cancer;
ECM, extracolonic malignancy.

When the time elapsed before the onset of complications
was compared between the two groups, the time was shorter
in the ECM group (P=0.0008; Fig. 2). In addition, a multi-
variate analysis of risk factors for re-obstruction after SEMS
placement was performed. Logistic regression analysis was
performed using ECM, palliative purpose, CROSS score
post-stenting, and prior chemotherapy as the independent
variables. Risk factors for re-obstruction were higher for ECM
[odds ratio (OR): 7.76 (1.02-57.2), P=0.04] than for palliative
stent placement (OR: 5.45 (1.01-29.5), P=0.05; Table III).

Discussion

A systematic review reported a technical success rate of 96.2%
(range 66.6-100%) and a clinical success rate of 92% (range
46-100%) in patients with CRC (20,29-31). In contrast, among
patients with ECM, the technical success rate was 88.5%
(range 67-100%) and the clinical success rate was 72.2% (range
20-100%) in the 12 reviewed articles (14,15,19-21,25,32-35). In
our study, there was no difference in the technical success rate
between the CRC and ECM groups, but the clinical success rate
was significantly lower in the ECM group, which was similar
to previous reports. In addition, the incidence of complica-
tions was significantly higher in the ECM group, and the
incidence of occlusion was particularly high. Although SEMS
is preferred over emergency surgery for colorectal obstruction,
the efficacy of SEMS in patients with malignant colorectal
obstruction by ECM with peritoneal carcinomatosis has not
been demonstrated to date (22). Compared to obstructions
associated with CRC, those caused by ECM tend to be compli-
cated at one or more potential locations (21). Kim et al reported
no significant difference in clinical success, complication, and
stent patency rates between the CRC and ECM groups (22).
Ahn et al reported that 72 patients with colorectal obstruc-
tion caused by ECM were treated with uncovered SEMS.

The technical success rate was 90.3% with a clinical success
rate of 87.7%. However, despite the high clinical success rate,
26.3% (15/57) of the patients ultimately required surgery in
the long term (23). The rate of surgery in their ECM group
was lower than that in our ECM group [44.4% (4/9)], but it
was higher than that in our CRC group [7.02% (4/57)]. In addi-
tion, since Ahn ef al did not compare their data with the CRC
group; it is unclear whether SEMS is equally effective for CRC
as well as ECM patients. However, we agree with the opinion
of Ahn et al that SEMS placement with colorectal obstruction
caused by ECM is effective in selected patients considering
their prognosis because SEMS is less burdensome compared
to surgery (23). Keswani et al demonstrated that patients with
ECM had a significantly lower clinical success rate than those
with CRC (94.1 vs. 20%; P<0.0001), but they have a higher rate
of complications (P=0.046). Moreover, the multivariable anal-
ysis revealed that ECM was a predictor of complications (20).
In our study, one patient in the CRC group developed perfo-
ration during SEMS placement at the ascending colon when
using a guidewire to traverse the obstruction. However, both
groups showed high technical success rates. With regard to
the clinical success, all patients in the CRC group showed
clinical improvement, but some patients in the ECM group
did not show clinical improvement even after successful stent
placement. In our study, re-obstruction occurred in the CRC
group at 6 months after stent placement, with a longer place-
ment resulting in in-growth and stool impaction. In the ECM
group, re-obstruction occurred relatively earlier after stent
placement (median patency duration: 79 days).

One patient in the CRC group developed perforation when
receiving ramucirumab treatment. Ramucirumab and bevaci-
zumab are anti-VEGF antibody drugs that have been reported
to be associated with the risk of gastrointestinal perforation
during stent placement (36).

Faraz et al reported that the technical and clinical success
rates are decreased in patients with peritoneal carcinoma-
tosis and multifocal disease. However, these factors should
not discourage attempts for stent placement, especially if
the benefits outweigh the risks (37). Furthermore, the use
of SEMS should be carefully considered for patients who
respond to chemotherapy, which results in longer survival
duration, as the ECM group is likely to have a shorter stent
patency duration. In some cases, colorectal obstruction associ-
ated with ECM did not improve after SEMS placement. These
patients presented with multiple stenoses, intestinal stenosis,
impaired bowel movement, or impaired digestive tract
motility owing to the presence of an omental cake (14,20,21).
Colorectal stents may be an excellent palliative treatment
option compared with surgery or an ileus tube. However,
when complications occur, emergency surgery is often
required in the ECM group. Therefore, careful consideration
of the patient's presentation and prognosis is required when
placing a stent in a patient with ECM. In addition, it is impor-
tant that an adequate explanation is provided to patients and
families regarding potential complications that may develop
shortly after stent placement. In this study, as in previous
reports, colorectal stent placement was inferior in the ECM
group as compared to that in the CRC group in terms of safety
and efficacy. Furthermore, patients in the ECM group had a
significantly higher frequency of palliative stent placement
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and chemotherapy before stent placement than those in the
CRC group. These factors were considered to be associated
with a higher number of complications. However, the results
of the multivariate analysis showed that the ECM group was a
risk factor for re-obstruction. Keswani et al reported a similar
conclusion (20). This retrospective, single-centre study, with
its small number of patients, requires further expansion.

In conclusion, in patients with ECM, SEMS placement was
associated with a lower clinical success rate and increased
risk for complications, especially re-obstruction. The time
elapsed before the onset of complications was short, and the
ECM itself was a risk factor for re-obstruction, suggesting that
placement of SEMS for malignant colorectal obstruction in
ECM is not optimal.
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