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The use of colorectal self-expanding metal stents (SEMS) as bridge therapy for malignant colorectal obstruction
was first reported more than 20 years ago. However, its use remains controversial.

OBJECTIVE: In this study, we aimed to compare the long-term survival of patients with potentially resectable
malignant colorectal obstruction who had undergone colorectal SEMS placement and emergency surgery.

METHODS: This study was a retrospective analyses. Patients who received treatment between 2009 and 2017
were included. According to the eligibility criteria, 21 patients were included in the SEMS group and 67 patients
were included in the surgical group..

RESULTS: The majority of the patients in the SEMS group were female (57.1%), whereas the majority of those
in the surgical group were male (53.7%). The median follow-up time was 60 months for both groups with the
same interquartile range of 60 months. There was no difference in the overall survival rate (log rank p=0.873)
and disease-free survival rate (log rank p=0.2821) in the five-year analysis. There was no difference in local
recurrence rates (38.1% vs. 22.4%, p=0.14) or distant recurrence rates (33.3% vs. 50.7%, p=0.16) in the SEMS and
the surgical groups. Technical and clinical success rates of endoscopic stenting were 95.3% and 85.7%, respectively.
There were no immediate adverse events (AEs). Severe AEs included perforation (14.3%), silent perforation
(4.7%), reobstruction (14.3%), and bleeding (14.3%). Mild AEs included pain (42.8%), tenesmus (9.5%), and
incontinence (4.76%). The limitations of this study was retrospective and was conducted at a single center.

CONCLUSIONS: No differences in disease-free and overall survival rates were observed in the five-year analysis
of patients with resectable colorectal cancer who had undergone SEMS placement or colostomy for the
treatment of malignant colorectal obstruction. Patients in the SEMS group had a higher rate of primary
anastomosis and a lower rate of temporary colostomy than did those in the surgery group.
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H INTRODUCTION

Annually, more than 600,000 patients are diagnosed with
colorectal cancer worldwide, leading to mortality in app-
roximately half of these patients (1,2). It is estimated that
approximately 25% of colorectal cancer patients with
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advanced-stage disease present with colorectal partial or
complete obstruction (3).

Colorectal self-expanding metal stents (SEMS) have been
extensively investigated as a bridge therapy for acute mali-
gnant colorectal obstruction. SEMS placement may be followed
by elective surgical treatment once the patient’s clinical
condition improves (4-7). A few systematic reviews and
meta-analyses have reported that this strategy has reduced
postoperative morbidity rates, including those of temporary
and permanent colostomy (8-14).

Although the use of colorectal SEMS as a bridge therapy
for malignant colorectal obstruction was first described more
than 20 years ago (12), the therapeutic strategy remains
controversial. There are concerns about the disease-free and
long-term survival rates in patients with potentially treatable
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diseases. It was hypothesized that SEMS could induce micro-
perforation because of seeding of malignant cells in the
peritoneum, potentially increasing the risk of local cancer
recurrence (15). Some researchers have reported higher rates
of long-term recurrence (6,16,17) and significantly lower
overall survival rates in the SEMS group (18). However,
recent studies have described indirect evidence demonstrat-
ing that SEMS does not negatively impact survival (19-24).

B OBJECTIVES

In this study, we aimed to compare the long-term survival
of patients with a potentially resectable malignant colorectal
obstruction who had undergone colorectal SEMS with that in
patients who had undergone emergency surgery.

The primary objective was to compare the overall survival
and disease-free survival rates between the endoscopic and
surgical groups. The secondary objectives were to compare
the technical success, clinical success, re-intervention, and
adverse event (AE) rates associated with stent placement, as
well as to evaluate the permanent colostomy rates.

B MATERIAL AND METHODS

The data used in this retrospective study were extracted
from medical records to compare patients who had under-
gone placement of colorectal SEMS as a bridge therapy for
malignant colorectal obstruction with those who had under-
gone emergency surgery for the same clinical condition. This
study was approved by the Ethics and Research Committee
of the Cancer Institute of Sdo Paulo Statement (registration
number: NP038/14).

Patients with apparently resectable colorectal neoplasia
and signs and symptoms of acute colonic obstruction who
had undergone emergency surgery or colorectal SEMS place-
ment were included in the study. Patients presenting with
signs of an unresectable tumor and those with a metastatic
disease for which they were receiving palliative care were
excluded.

Before therapeutic interventions, chest and abdominal com-
puted tomography was performed. Patients treated between
2009 and 2013 were referred for endoscopic treatment,
whereas those treated between 2014 and 2017 were referred
for surgical colostomy.

All endoscopic procedures were performed by the same
team with significant experience in oncologic endoscopic pro-
cedures, using a combination of endoscopic and fluoroscopic
guidance and with patients under general anesthesia. A thera-
peutic double-lumen gastroscope (Olympus®™ GIF-2T160)
was preferred for these procedures. Endoscopy combined
fluoroscopy was used to guide the introduction of SEMS.
A straight-line catheter (Tandem™, Boston Scientific) was
advanced until the distal border of the malignant stricture.
A soft-tip guidewire measuring 0.035 inches (Dreamwire™
Standard, Boston Scientific) was inserted through the catheter
under fluoroscopic manipulation until the stricture was tres-
passed. Uncovered self-expanded metallic stents were dep-
loyed under fluoroscopic control with direct endoscopic view
of the distal end of the stent. Balloon dilatation was not
performed. The colon stents used were WallFlex™, Boston
Scientific, Evolution™, Cook Medical and Single Laye™,
Hanarostent™, and M.L. Tech. No antibiotic prophylaxis was
used. We only used retrograde preparations with low volume
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(150200 mL) enema, to prevent the risk of worsening the
obstructive condition, as a recommended by the Europeon
Society for Gastrointestinal Endoscopy (ESGE) (25).

All surgeries were performed at the same center by a team
experienced in colorectal oncology surgeries. Patients show-
ing signs and symptoms of acute colonic obstruction under-
went a colostomy to alleviate acute signs. Subsequently, when
the patient’s condition improved, elective tumor resection was
performed. Patients who initially underwent stent placement
may have been treated with surgical colostomy after failure to
relieve acute symptoms (clinical success failure).

Technical success was determined by the correct placement
of the stent. Clinical success was determined by the colonic
decompression with resolution of obstructive symptoms
within 72 hours of stent placement.

Incident and AEs were defined per the American Society
for Gastrointestinal Endoscopy consensus (26).

Statistical analysis was performed using IBM SPSS
Statistics version 22.0 (IBM SPSS®, Chicago, US). The Chi-
square test was used to compare proportions. The median
follow-up time was compared between the groups using the
Mann-Whitney test. Survival rates were calculated using
the Kaplan-Meier method. To compare the differences bet-
ween survival curves, the Mantel-Haenszel test was used.
A p-value <0.05 was considered statistically significant.
Relative risks (RRs) and 95% confidence intervals (Cls) were
also calculated to compare the proportions.

B RESULTS

Between 2009 and 2017, 406 consecutive patients were
admitted to the emergency room of the hospital with signs of
an acute colonic obstruction due to malignant disease (the
left colon, sigmoid or rectal cancer). The treatment strategy
used (endoscopic or surgical) depended on the period during
which the patient was admitted to our institution. Between
2009 and 2013, 56 patients were referred for endoscopic
treatment, among whom 35 were excluded because of
evidence of unresectable or palliative disease, and the
remaining 21 were included in the SEMS group. Between
2014 and 2017, 351 patients were referred for urgent surgical
treatment. Similarly, 284 patients were excluded because of
evidence of unresectable or palliative disease, and 67 patients
were included in the surgical group. (Figure 1).

Patient characteristics

The majority of patients in the SEMS group were female
(57.1%), with a mean age of 59.1 years (range, 36-88 years).
In the surgical group, most patients were male (53.7%), with
a mean age of 61.6 years (range, 25-92 years) (Table 1).

Technical success, clinical success, and adverse event
rates of endoscopic stenting

Technical and clinical success rates of endoscopic stenting
were 95.3% and 85.7%, respectively. Technical failure occur-
red in one patient, in whom we could not maneuver the
guidewire across the stricture. There were no immediate
AEs. Severe AEs including perforation, silent perforation,
reobstruction, and bleeding were observed in 14.3%, 4.7%,
14.3%, and 14.3% of the patients, respectively. Mild AEs
including pain, tenesmus, and incontinence were observed in
42.8%, 9.5%, and 4.76% of the patients, respectively (Table 2).
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Figure 1 - Flowchart of patient selection.

Comparison of surgical outcomes in SEMS and
emergency surgery groups

The primary surgical outcomes of the SEMS and surgery
groups are compared in Table 3. The SEMS group had a higher
rate of primary anastomosis (66.6% vs. 13.4%; p<0.0001) and a
lower rate of temporary colostomy (33.3% vs. 71.6%; p=0.0015)
than did the surgery group.

Long-term analysis of colorectal SEMS versus
emergency surgery

In the SEMS group, the follow-up time ranged from one to
67 months (mean, 41.8 + 22.1 months). In the emergency sur-
gery group, the minimum follow-up time was five months,
whereas the maximum was 69 months (mean, 43.6+19.2
months). These data represent the minimum and maximum
number of times patients were monitored in both groups. In
the SEMS group, a patient died within a month after the
procedure. The same rationale was applied to the surgery
group. The median follow-up time was 60 months for both
groups, with the same interquartile range of 60 months
(p=0.9337; Figure 2). During this period of observation, there
was no difference in the local recurrence (38.1% vs. 22.4%,
p=0.14) or distant recurrence (33.3% vs. 50.7%, p=0.16) rates
between the SEMS and surgical groups. Further, there was
no difference in the overall survival (log rank p=0.873) and
disease-free survival (log rank p=0.2821) rates in the five-year
analysis (Figures 3 and 4).

B DISCUSSION

Colorectal cancer patients with acute obstruction may
benefit from the application of a colorectal stent as a bridge
treatment before surgery. This strategy has been adopted to
avoid emergency surgery, which is associated with higher
morbidity and mortality (27,28). Stent placement may relieve
the obstruction, leading to clinical compensation and ade-
quate preoperative staging. This improves the chances of a
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Table 1 - Baseline clinical characteristics of patients in both
groups.

SEMS (%) Surgery (%)
Total 21 67 p-value
Sex 0.3843
Male 9 (42.8%) 36 (53.7%)
Female 12 (57.1%) 31 (46.2%)
Mean Age (range) 59.1 (36-88) 61.6 (25-92)
Tumor localization 0.8242
Descending colon 5 (23.8%) 15 (22.38%)
Sigmoid colon 6 (28.5%) 24 (35.82%)
Rectum 10 (47.6%) 28 (41.8%)
ASA 0.3387
1 4 (19%) 24 (35.6%)
2 14 (66.6%) 34 (50.5%)
3 3 (14.2%) 9 (14.3%)
ECOG 0.9120
0 6 (28.6%) 15 (22.3%)
1 11 (52.3%) 32 (47.7%)
2 4 (19%) 15 (22.3%)
3 0 5 (7.4%)
T status (TNM) 0.4115
T2 3(14.2%) 2 (2.9%)
T3 11 (52.3%) 44 (65.6%)
T4 7 (33.3%) 21 (31.3%)
N status (TNM) 0.4977
NO 10 (47.6%) 28 (41.7%)
N1 5 (23.8%) 25 (37.3%)
N2 6 (28.6%) 14 (20.8%)
M status (TNM) 0.0408
MO 18 (85.7%) 66 (98.5%)
M1 3 (14.3%) 1(1.5%)
Previous chemotherapy 17 (80.9%) 17 (25%)
Previous radiotherapy 10 (47.6%) 18 (27%)

Days for curative surgery 8 (1-169) 31 (1-2068) 0.02

ASA = American Society of Anesthesiologists Score; ECOG = Eastern
Cooperative Oncology Group — Performance Status Score; SEMS =
Colorectal Self-Expanding Metal Stents; TNM = Classification of Malignant
Tumors.

Table 2 - Technical success, clinical success, and adverse event
rates of endoscopic stenting.

Characteristics N (%)

20 (95.3%)
18 (85.7%)

Technical success
Clinical success

Immediate adverse events 0
Severe adverse events
Migration 0
Perforation 3 (14.3%)
Silent perforation 1(4.7%)
Reobstruction 3 (14.3%)
Bleeding 3 (14.3%)
Mild adverse events
Pain 9 (42.8%)
Tenesmus 2 (9.5%)
Incontinence 1 (4.7%)

N=Number of patients.

single follow-up procedure being sufficient without the need
for colostomy. Additionally, this strategy is associated with
lower postoperative AE rates. In this study, we observed
higher rates of fistula and permanent colostomy in the group
that underwent emergency surgery, which might affect the
patients” quality of life. Our results are similar to the findings
of several previous meta-analyses (8-10,29).

Hypothetically, SEMS can induce micro-perforation because
of the seeding of malignant cells in the peritoneum and other
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Table 3 - Comparison of surgical outcomes in SEMS vs. surgery groups.

SEMS=21 Surgery=67 p-Value RR (95% CI)
Primary anastomosis 14 (66.6%) 9 (13.4%) <0.0001 4.9630 (2.51 — 9.78)
Temporary colostomy 7 (33.3%) 48 (71.6%) 0.00161 0.4653 (0.24 - 0.86)
Permanent colostomy 3(14.2%) 24 (35.8%) 0.1001 0.3988 (0.13 - 1.19)
Fistula 1(4.7%) 10 (14.9%) 0.2620 0.3190 (0.04 - 2.35)
Local recurrence 5 (23.8%) 15 (22.4%) 0.1391 0.8916 (0.43 — 2.57)
Distant recurrence 7 (33.3%) 34 (50.7%) 0.2024 0.6569 (0.34 — 1.25)
Global recurrence 12 (57.1%) 49 (73.1%) 0.8802 0.2241 (0.52 - 1.16)
RR=Relative Risk.
80—
601
»
£ 40+
=
(]
=
20+
| |
0 | i
SEMS Surgery

Figure 2 - Median follow-up time, interquartile boxplot comparing SEMS and emergency surgery (p=0.9337).

organs. Maruthachalam etal. reported a significant increase in
cytokeratin 20 mRNA expression in the peripheral venous
blood samples of patients with colorectal cancer who had
undergone SEMS placement compared to that in those of the
control group. However, the clinical significance of this finding
is unknown (30). Haraguchi et al. reported a higher incidence
of perineural invasion after using SEMS than that in the
control group (59.1% vs. 18.2%, p=0.0053) (31). This suggests
that the interval between the introduction of SEMS and the
colostomy should be kept as short as possible, to reduce
micro-perforation and late AE rates.

Unfortunately, in more than 40% of our patients (9/21), the
time elapsed between SEMS placement was greater than
eight weeks. In three patients, this duration was greater than
five months. The high late AE rates may be explained by this
observation. In addition, four of five patients with local
recurrence after colostomy had SEMS permanence longer
than six weeks. The risk of local recurrence was four times
higher in these patients (RR=4.4, 95% CI=0.58-33.1).

Concerns regarding higher cancer recurrence rates in
patients who had undergone colorectal SEMS placement
emerged after the results of the first prospective randomized
trials with long-term follow-up (4-6,16,32). Since then, the
2014 ESGE guidelines have suggested the use of SEMS

as a bridge therapy for palliation of malignant colorectal
obstruction only in patients with increased risk of post-
operative mortality [American Society of Anesthesiologists
(ASA)>III] and/or older than 70 years. Importantly, the
ESGE guidelines have recommended that the use of color-
ectal stents should be restricted to centers with resources and
endoscopists trained and experienced in advanced endo-
scopy procedures (15). In 2020, the ESGE guidelines were
updated, suggesting that the decision regarding the use of
stents as a bridge treatment until surgery should involve a
multidisciplinary team. In addition, the ESGE suggests that
a colonic stent should not be considered if an endoscopist
expert is not available to perform the procedure (25).
Another concern came to light after 2014 with the publication
of the first ESGE guideline: some studies reported a greater
risk of locoregional recurrence during long-term follow-up in
patients undergoing stent placement. Because of the doubts
that arose among experts worldwide at that time, surgical
procedures have been preferred since 2014.

When we assessed the results of studies that showed
higher cancer recurrence rates in patients who had under-
gone SEMS placement, the low technical success rates were
noticeable (4,5). In the present series, our technical and
clinical success rates were considerably high (95% and 86%,
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Figure 3 - Kaplan-Meier overall survival curve comparing SEMS and emergency surgery.
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Figure 4 - Kaplan-Meier disease-free survival curve comparing SEMS and emergency surgery.

respectively). In the Dutch trial by van Hooft et al., failure to
deploy the stents was observed in 14 patients (29.8%). Pirlet
et al. reported technical failure in 16 patients (53.3%), in
addition to three patients with perforation during SEMS
insertion (4,5). It is possible that these results were partially
due to the inclusion of several nonacademic centers with few
technical experts and low expertise in advanced endoscopic
procedures. The low technical success rate and the high AE
rates reported by those studies may have contributed to the
reported high cancer recurrence rates.

In subsequent years, more randomized controlled trials
(RCTs) reporting higher technical and clinical success rates
were published (33,34). A meta-analysis of RCTs published
in 2013 showed a 96.6% technical success rate (35). When the

long-term results of these studies were published, the risk of
tumor recurrence also seemed to be lower than the initial
results. Two meta-analyses, including randomized and non-
randomized studies, showed no difference in three- and five-
year recurrence and overall survival rates between patients
who had undergone SEMS placement and those who had
undergone emergency surgery (8,36). In contrast to these
findings, a meta-analysis including only RCTs found higher
tumor recurrence rates in patients who had undergone SEMS
placement (OR=1.79, 95% CI=1.09-2.93, p=0.02), but lower
stoma, lower complication rates, and higher primary anas-
tomosis rates were found in those patients (29). The robust-
ness of these results may compromise the application of the
fixed model to meta-analyze the data, as there was high
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heterogeneity among the studies (I°=53%) (37). Arezzo et al.
also published a meta-analysis that included only RCTs,
wherein using a random model for meta-analysis they did
not find any difference between groups regarding tumor
recurrence (RR=1.65, 95% CI=0.95-2.89).

Our study compared the use of SEMS and emergency
surgery in potentially treatable patients, demonstrating that
there was no difference in the disease-free survival and
overall survival rates at the five-year follow-up. Therefore,
our results add to the increasing evidence that SEMS place-
ment does not affect patient survival (19-21). In addition, the
local and global recurrence rates (local and distant recur-
rence) did not differ between the groups. The high global
recurrence rate found in our study may be explained by the
fact that most patients in both groups had T3 or T4 disease
and half of them had N1 or N2 disease.

However, this study has several limitations. First, this was
a retrospective and single-center study. Second, the selection
of the treatment strategy depended on the period during
which the patient was admitted to the institution. Despite the
obvious selection bias, the groups of comparison were not
different, except for a greater frequency of M1 disease in the
SEMS group. This difference could have favored the surgical
treatment group. Third, this bias could also have influenced
the definitive oncological treatment offered to the patients
(e.g., novel chemotherapy, robotic surgery). Again, this
difference could have favored the results of the patients in
the surgery group. Additionally, it is important to determine
the definitive treatment as soon as possible. Fourth, the small
sample size limited the assessment of predictive factors for
five-year survival as well as the measurement of secondary
outcomes such as the impact of time elapsed between SEMS
placement and colostomy on the risk of local recurrence.

In conclusion, no differences in the disease-free survival
and overall survival were observed in the five-year analysis
in patients with resectable colorectal cancer who had under-
gone SEMS placement and colostomy for the treatment of
malignant colorectal obstruction. Patients in the SEMS group
showed a higher rate of primary anastomosis and a lower rate
of permanent colostomy than did those in the surgery group.
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