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Endoscopic Stenting Followed by Laparoscopic Resection
in Malignant Colonic Obstruction: Oncological Safety of the
Bridge-to-Surgery Approach
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ABSTRACT I

Aim: The aim of this retrospective cohort study was to evaluate the perioperative and long-term oncological outcomes of patients with malignant
colonic obstruction who underwent self-expandable metallic stent (SEMS) implantation as a bridge to surgery (BTS), followed by elective
laparoscopic colectomy.

Method: One-hundred two consecutive patients initially managed with a SEMS implantation as a BTS constituted a modified intention-to-treat
cohort and were retrospectively analyzed. Ninety-five of these patients (the per-protocol cohort) went on to undergo a resection with curative intent
between 2013 and 2023 at a tertiary referral center. Clinical demographics, operative findings, pathological results, postoperative complications, and
survival outcomes for all participants were systematically recorded. The primary endpoints were overall survival, laparoscopic completion rate, and
RO resection rate. Secondary endpoints included postoperative morbidity, anastomotic leakage, recurrence, distant metastasis, disease-free survival,
metastasis-free survival, and stent-to-surgery interval. Median follow-up values were calculated using the reverse Kaplan-Meier method.

Results: Stent placement was technically successful in all (95/95) patients in the operative (per-protocol) cohort. The mean interval between SEMS
placement and surgery was 10+3 days. Laparoscopic resection was completed in 84.2% of these patients, whereas 15.8% required a conversion to open
surgery. The mean operative time was 148+32 minutes, and intraoperative complications occurred in 4.2% of cases. An adequate lymphadenectomy
count (=12 nodes) was achieved in over 90% of patients, with a median lymph node yield of 21. The RO resection rate was 93.7%. Postoperative
complications, including anastomotic leakage, occurred in approximately 40% of patients, including both laparoscopic and open surgery cases. No
30-day mortality was observed. During the reverse Kaplan-Meier median follow-up period of 31.8 months, recurrence occurred in 28.4% of cases,
and distant metastasis in 21.0%. The 3-year OS rate was 76%, with no significant difference between laparoscopic and open surgery procedures
(p>0.05). Kaplan-Meier curves with number-at-risk tables support these findings.

Conclusion: Endoscopic stenting, followed by elective laparoscopic colectomy, represents a feasible and clinically sound BTS strategy for malignant
colonic obstruction. This approach provides acceptable perioperative outcomes, enables high rates of minimally invasive resection, and does not
appear to negatively influence medium-term oncological outcomes in appropriately selected patients. Further prospective studies are needed to
refine the patient selection process and validate the long-term oncologic safety of this approach.
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Malignant colonic obstruction is a life-threatening condition
occuring in 7%-15% of patients with colorectal cancer that
frequently necessitates urgent decompression to restore
bowel function and stabilize the patient."? Endoscopic self-
expandable metallic stent (SEMS) implantation as a bridge to
surgery (BTS) hasbeen proposed as an alternative to emergency
colectomy, allowing for short-term physiological optimization,
the completion of oncologic staging, and planned minimally
invasive resection.”® Despite these advantages, the long-term
oncologic consequences of SEMS placement remain debated.
Concerns include tumor manipulation, microperforation,
and subclinical dissemination, all of which may influence
recurrence patterns and survival but are incompletely
characterized in current evidence.®”

Although several meta-analyses and multicenter studies
have assessed SEMS implantation as a BTS strategy, the
existing literature is limited by substantial methodological
heterogeneity. Prior studies frequently differ in their
definitions of technical and clinical success, apply inconsistent
criteria for stent failure, and vary widely in follow-up duration
and endpoint reporting.*'° In addition, most available cohorts
combine open and laparoscopic resections, lack a standardized
operative technique, or do not employ Enhanced Recovery
After Surgery (ERAS) pathways, limiting their comparability
and generalizability. Importantly, few real-world consecutive
series examine long-term survival outcomes after BTS
followed by uniform laparoscopic oncologic colectomy within
an intention-to-treat framework in a high-volume center. This
leaves a persistent knowledge gap about the true long-term
oncologic impact of SEMS implantation as a BT'S when applied
in modern minimally invasive colorectal surgery.

To address this gap, we designed a study centered on a single,
testable primary hypothesis: SEMS placement as a BTS does
not adversely affect long-term oncologic outcomes in patients
undergoing standardized laparoscopic colectomy for malignant
colonic obstruction. Secondary hypotheses were prespecified
to evaluate whether SEMS placement as a BTS promotes
high laparoscopic completion rates, maintains acceptable
RO resection rates and lymph node yields, and is associated
with perioperative outcomes comparable to contemporary
minimally invasive colorectal surgery benchmarks.
Accordingly, the aim of this retrospective consecutive cohort
study was to evaluate the technical success, perioperative
outcomes, and long-term oncologic results of SEMS placement
as a BT'S followed by standardized laparoscopic colectomy in
patients with malignant colonic obstruction treated at a high-
volume tertiary referral center. This endpoint-driven approach
allows a focused assessment of both short- and long-term
outcomes within a modern surgical framework.

Study Design and Setting

This retrospective cohort study was conducted ata high-volume
tertiary referral center between January 2013 and December
2023. The study was designed to evaluate perioperative and
long-term oncologic outcomes in patients with malignant
colonic obstruction initially managed with SEMS placement
as a BTS.

Although this study is retrospective in design, clinical and
procedural data were derived from routinely maintained
institutional databases and electronic medical records.

This study was approved by the Scientific Research Ethics
Committee of Erzurum Faculty of Medicine, Health Sciences
University (decision no: BAEK 2025/03-159, meeting no: 03,
decision no: 159, date: 11.03.2025), and was conducted in
accordance with the principles of the Declaration of Helsinki.

Study Population and Intention-to-Treat Framework
During the study period, 102 consecutive patients with
acute malignant colonic obstruction were evaluated for
SEMS placement with curative intent. Primary analysis
was performed using a modified intention-to-treat (mITT)
approach. All 102 patients (designated the mITT cohort) were
initially managed with SEMS placement as a BTS and were
included in the primary analytical framework, including those
who experienced SEMS failure and required urgent surgery.
These patients were considered outcomes of the BTS strategy
rather than exclusions. SEMS failure was defined as technical
failure, clinical failure, or the need for emergency surgery
following stent placement.

Seven patients were deemed unsuitable for curative intent
surgery due to metastatic progression detected after initial
staging, a deterioration in performance status, or an inability to
proceed with oncologic resection. These patients were retained
in the mITT cohort but excluded from per-protocol analysis.
Ninety-five patients for whom SEMS placement was successful
and who subsequently underwent elective minimally invasive
colectomy with curative intent were designated the per-
protocol cohort and included in the per-protocol analysis.
A consolidated flow diagram illustrating screening, SEMS
placement outcomes, and analytic cohorts is provided.
Eligibility Criteria

All patients presented with histologically confirmed
adenocarcinoma of the colon, with radiologic or endoscopic
evidence of a malignant large-bowel obstruction and no overt
perforation at presentation. Exclusion criteria for the per-
protocol cohort included benign obstruction, synchronous
obstructing lesions, perforation at presentation, primary
emergency resection without a prior SEMS implantation
attempt, and an inability to undergo elective surgery.
Distant metastasis was excluded by contrast-enhanced
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thoracoabdominal computed tomography (CT), supplemented
by magnetic resonance imaging or positron emission
tomography-CT when indicated.

Preprocedural Evaluation

Before SEMS placement, all patients underwent standardized
staging with a contrast-enhanced thoracoabdominal CT.
Cases with radiologic uncertainty regarding resectability were
discussed by a multidisciplinary tumor board. Only patients
confirmed to have a potentially curable disease proceeded
along the BTS pathway.

SEMS Placement Technique

The placement of the SEMS was performed by experienced
interventional endoscopists using a standardized protocol.
Procedures were conducted under combined endoscopic and
fluoroscopic guidance using either a through-the-scope or
over-the-wire technique with hydrophilic guidewires. Nitinol
colonic stents from approved commercial manufacturers were
selected according to stricture length and colonic anatomy.
Balloon dilation was not performed in any case.

All procedures were conducted under intravenous midazolam-
fentanyl sedation, with a single preprocedural intravenous dose
of cefazolin (1 g). Technical success was defined as accurate
stent deployment fully covering the stricture with immediate
expansion, whereas clinical success required a resolution
of obstructive symptoms and restoration of bowel function
within 48 hours of placement. All stent-related adverse
events, including perforation, migration, re-obstruction, and
procedure-related pain, were recorded.

Surgical Procedure

Following clinical stabilization, patients underwent restaging
and optimization before elective surgery. Colectomy was
scheduled after a median interval of approximately 10 days,
depending on clinical response. Laparoscopic resections
followed a standardized oncologic protocol, which included
the high ligation of relevant vascular pedicles, complete
mesocolic excision, and routine splenic flexure mobilization
for left-sided tumors. Anastomosis was performed using
intracorporeal or extracorporeal techniques at the attending
surgeon’s discretion.

Indocyanine green fluorescence angiography was selectively
used to assess anastomotic perfusion. Conversion to open
surgery was recorded whenever laparotomy was required due
to a technical difficulty or intraoperative instability. Diverting
stoma creation was based on predefined institutional criteria,
including high-risk anastomosis, questionable perfusion, and
substantial local inflammation.

Perioperative and Postoperative Care

Perioperative management followed a standardized ERAS
protocol. Preoperative measures included carbohydrate
loading, venous thromboembolism prophylaxis, and antibiotic

prophylaxis. Intraoperative care emphasized goal-directed
fluid therapy, normothermia, and opioid-sparing analgesia.
Postoperatively, early mobilization, early oral intake, and
multimodal pain control were encouraged. Institutional ERAS
adherence during the study period was approximately 80%.
Postoperative complications were graded according to the
Clavien-Dindo classification system, and anastomotic leakage
was defined based on International Study Group of Rectal
Cancer criteria. Thirty-day morbidity, readmission, and
mortality were systematically recorded.

Pathological Assessment

Resected specimens were examined according to standardized
colorectal cancer pathology protocols. Evaluation included
an assessment of mesocolic plane quality, lymphovascular
and perineural invasion, and tumor budding; the inking of
resection margins; and lymph node harvest, with a target of
at least 12 nodes. Pathologic staging was performed according
to American Joint Committee on Cancer Tumor, Node,
Metastasis, 8" edition, classification.

Follow-Up and Outcome Definitions

Patients were followed every 3 months for the first 2 years,
every 6 months until the 5-year timepoint, and annually
thereafter. Surveillance included clinical examination, serum
carcinoembryonic antigen measurement, and a contrast-
enhanced thoracoabdominal CT in accordance with National
Comprehensive Cancer Network and Japanese Society for
Cancer of the Colon and Rectum guidelines. Recurrence was
defined as a radiologically confirmed local or distant relapse
validated by a multidisciplinary review.

Although the study period began in 2013, the implementation
onlyafter 2018 of a fully standardized electronic documentation
protocol for long-term oncologic follow-up accounts for the
maximum observed follow-up duration of 44 months seen in
the current dataset.

Statistical Analysis

Statistical analyses were performed using SPSS for Windows,
version 28.0 (IBM Corp., Armonk, NY, USA). Continuous
variables were tested for normality using the Shapiro-Wilk
test and reported as mean * standard deviation or median
[interquartile range (IQR)], as appropriate. Categorical
variables were expressed as frequencies and percentages.

The primary endpoint analyzed was overall survival (OS).
For time-to-event analyses, OS was calculated from the date
of SEMS placement in the mITT cohort and from the date of
colectomy in the per-protocol cohort. Secondary endpoints
included disease-free survival (DFS), metastasis-free survival
(MES), perioperative outcomes, and pathological results.
Survival curves were generated using the Kaplan-Meier
method with log-rank testing, and numbers at risk were
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displayed. Variables with p<0.10 in univariate analyses were
entered into multivariable Cox proportional hazards models
after a verification of proportional hazards assumptions using
Martingale residuals. Sensitivity analyses comparing the two
cohorts were performed to assess robustness. A competing
risks framework was considered but deemed unnecessary
owing to the low incidence of death without recurrence.

Results

Study Population and Flow

Of the 102 consecutive patients initially managed with SEMS
placement as a BT strategy, 95 experienced successful SEMS
placement and subsequently underwent elective surgery with
curative intent. Seven patients experienced SEMS failure or
required urgent surgery but were retained in the primary
(mITT) analysis as outcomes of the BTS strategy. The
distribution of postoperative complications and oncologic
events is illustrated in Figures 1-3. Patient inclusion, SEMS
placement outcomes, and analytic cohorts are summarized in
the study flow diagram.

Patients who experienced SEMS failure or required urgent
surgery were followed for OS from the date of SEMS placement

w s o
S S =)

Number of patients
N
=)

=
o o

None
lleus

Wound Infection
Pulmonary Infection
Anastomotic Leak

Figure 1. Distribution of postoperative complications after self-
expandable metallic stent implantation as a bridge to surgery (n=95)
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Figure 2. Overall survival by surgical approach following self-expandable
metallic stent implantation as a bridge to surgery

and censored at last follow-up or death, in accordance with the
mITT framework.

Baseline Characteristics

Baseline demographic and clinical characteristics of the per-
protocol cohort are summarized in Table 1-2. The mean age in
the per-protocol cohort was 62.1+13.9 years, and most patients
in this cohort were male. American Society of Anesthesiologists
classifications reflected a population with moderate perioperative
risk, and tumor locations were distributed across the right,
transverse, left, and sigmoid colonic segments.

All patients in the per-protocol cohort underwent technically
successful SEMS placement. The mean interval between
stent insertion and definitive surgery was 10+3 days, which
was consistent with the predefined BTS protocol. The most
frequently used stent types were WallFlex and Niti-S. No stent-
related perforation was observed in this cohort.

Primary Endpoint: OS

The primary endpoint of this study was OS. In the mITT
cohort, OS was calculated from the date of SEMS placement,
whereas in the per-protocol cohort, OS was calculated from
the date of colectomy. Overall survival according to surgical
approach is presented in Figure 2. Using a reverse-Kaplan-
Meier methodology, the median follow-up duration was
calculated to be 31.8 months (IQR: 17.2-44.3). During follow-
up, 7 deaths were recorded. The estimated 3-year OS rate in the
mITT cohort was 76%, as shown in Figure 4A.

When stratified by operative approach, OS estimates were
within the range reported in contemporary series, with no
statistically significant difference between patients who
underwent a laparoscopic colectomy and those who required
a conversion to open surgery [Figure 4B; hazard ratio (HR)]:
1.12, 95% CI: 0.68-1.84; p=0.64).

OS estimates in the mITT cohort (n=102) were similar in
magnitude to those observed in the per-protocol cohort
(n=95). Sensitivity analyses that included SEMS failures and
patients who required emergency surgery did not materially
alter OS estimates (HR: 1.08, 95% CI: 0.66-1.77; p=0.72).
Detailed results are provided in Supplementary Table.

Table 1. Baseline characteristics of study population (n=95)

Age (y) 62.1+13.9
Sex (M/F) 63/32
ASA classification

VIV RIS

Right colon: 28 (29.4%), transverse: 14
(14.7%), left colon: 28 (29.4%), sigmoid: 25
(26.3%)

ASA: American Society of Anesthesiologists

Tumor location
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Figure 3. A) Recurrence patterns following self-expandable metallic stent implantation as a bridge to surgery, B) distant metastasis following self-

expandable metallic stent implantation as a bridge to surgery

Secondary Endpoints

DES

The estimated 3-year DFS rate was 68%, corresponding to
27 recurrence events (28.4%) during follow-up. The Kaplan-
Meier curve for DFS, with accompanying number-at-risk
tables, is shown in Figure 5A. Operative approach was not
significantly associated with DFS (HR: 1.15, 95% CI: 0.71-1.89;
p=0.58), and sensitivity analysis incorporating SEMS failures
yielded comparable results.

MFS

MFS demonstrated a gradual decline over time, with an
estimated 3-year MFS rate of 79%, based on 20 distant
metastasis events (21%). The corresponding Kaplan-Meier
curve is presented in Figure 5B, and the distribution of
recurrence and metastasis patterns is summarized in Figure
3A and B. No statistically significant association between
operative approach and MFS was observed.
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Figure 4A. Kaplan-Meier overall survival curve after self-expandable
metallic stent implantation as a bridge to surgery

Operative and Pathological Outcomes

Operative outcomes are summarized in Table 3. Laparoscopic
colectomy was completed in 84.2% of patients, whereas 15.8%
required a conversion to open surgery. Pathologic findings
demonstrating adequate lymphadenectomy counts and
high RO resection rates consistent with accepted oncologic
benchmarks are presented in Table 4.

Postoperative Morbidity and Adverse Events

Postoperative morbidity is illustrated in Figure 1. Anastomotic
leakage occurred infrequently and without an apparent
difference between surgical approaches. Major complications
were uncommon, and no deaths occurred within 30 days of
surgery.

Discussion

The primary endpoint of this study was OS following SEMS
placement as a BTS. In the present cohort, the estimated
3-year OS rate was 76%, and survival estimates appeared
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Figure 4B. Kaplan-Meier overall survival, stratified by operative
approach
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comparable between patients who underwent laparoscopic
surgery and those who required a conversion to open surgery.
Within the limitations of a retrospective design, these findings
suggest that long-term survival outcomes observed after
SEMS implantation as a BTS fall within ranges reported in
contemporary series. Similar survival patterns have been
described in several observational cohorts evaluating this BTS
strategy,!'”* although randomized trials and meta-analyses
have reported more heterogeneous results, particularly in
settings with higher perforation rates.'¢""

DFES and MFS curves demonstrated recurrence and distant
metastasis patterns broadly consistent with those reported for
resectable stage II-III colon cancers. Although approximately
one-third of patients experienced a recurrence during follow-
up, this proportion is comparable to rates described in
previous studies assessing decompression-first strategies.?**
Importantly, the present analysis does not aim to establish

Table 2. Treatment characteristics

Neoadjuvant therapy 0%

Adjuvant therapy 62%

Stoma creation 9%

Interval between stent and surgery (days) 10+3

Stent brand/type WallFlex, Niti-S
Perforation 0

Table 3. Perioperative outcomes

Disease-free survival probability

Laparoscopic completion 84.2%
Conversion to open surgery 15.8%
Operative time (min) 148+32
Intraoperative complications 4.2%
Length of hospital stay (days) 6 (IQR: 4-8)

IQR: Interquartile range

Table 4. Oncologic outcomes

Metastasis-free survival probability

RO resection 93.7%

Lymph nodes retrieved 21 (IQR: 17-29)
Recurrence rate 28.4%
Metastasis rate 21.0%

3-year overall survival rate 76%

3-year disease-free survival rate 68%

IQR: Interquartile range

an oncologic equivalence between SEMS implantation and
emergency surgery. Experimental and clinical concerns
regarding  stent-related  microperforation,  subclinical
transmural injury, and potential tumor dissemination have
been described in pathological and imaging-based studies.”*
Although such adverse oncologic effects were not observed
in this cohort, the limited number of events and absence
of a control group in the present study preclude definitive
conclusions.

Perioperative outcomes were generally favorable, with
high rates of laparoscopic completion and an acceptable
morbidity—findings that are in line with reports from high-
volume centers and that highlight the improved feasibility of
minimally invasive surgery following decompression with
SEMS.?** The absence of stent-related perforation in this series
warrants cautious interpretation and should not be regarded
as evidence of universal safety. Perforation has consistently
been identified as a key adverse prognostic factor associated
with early recurrence and reduced survival,'*'"** and reported
rates vary considerably across institutions. These observations
underscore the importance of operator experience, stent
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Figure 5A. Kaplan-Meier disease-free survival following self-expandable
metallic stent implantation as a bridge to surgery
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selection, and careful patient selection when implementing a
BTS strategy.

Several methodological limitations should be considered
when interpreting the present results. The retrospective
design of this study introduces the potential for selection
bias, as eligibility for SEMS implantation as a BTS strategy
depends on stability, characteristics,
endoscopist availability, and institutional practice patterns.
Information bias may also arise from the incomplete capture
of postoperative complications and oncologic events managed
at outside institutions. In addition, residual confounding
related to tumor biology, perioperative optimization,
adjuvant treatment strategies, and surgeon experience cannot
be fully accounted for in an observational framework. The
relatively small number of survival events further limits the
study’s statistical power and increases the risk of a type-II
error. Accordingly, these findings should be interpreted with
caution.

clinical tumor

Several sources of bias inherent to the study design should
be explicitly acknowledged. Selection bias is possible, as
candidacy for SEMS placement was determined by clinical
stability, tumor characteristics, and institutional expertise,
potentially favoring patients with more favorable baseline
profiles. In addition, the interval between stent placement
and elective surgery introduces the possibility of immortal
time bias, as patients must survive and remain clinically
stable during this period to undergo definitive resection.
The prolonged inclusion period, spanning from 2013 to 2023,
raises a concern about calendar period bias, as advancements in
perioperative care, imaging, stent technology, surgical techniques,
and systemic therapies may have influenced outcomes over
time. Furthermore, the evolution of surgeon experience during
the study period may have contributed to improved technical
performance and perioperative outcomes in later years. Finally,
despite multivariable adjustment, residual confounding related
to unmeasured factors—such as tumor biology, frailty, and
nuances of adjuvant treatment—cannot be fully excluded in a
retrospective observational framework. These sources of bias
should be considered when interpreting these results.

A further methodological consideration relates to the
application of an
retrospective BTS cohort. Although an mITT approach was
adopted, patients who experienced SEMS failure represent

intention-to-treat framework in a

a clinically distinct subgroup with different perioperative
trajectories. Nevertheless, sensitivity analyses incorporating
SEMS failures and urgent surgeries did not materially alter
survival estimates, suggesting an internal consistency within
the observed results. In the absence of a control group and a
fully randomized intention-to-treat design, these findings
should be regarded as hypothesis-generating rather than
confirmatory.

Survival analyses in BTS cohorts are inherently prone
to immortal time biases related to the interval between
decompression and definitive surgery. To mitigate this issue,
OS in the mITT analysis was calculated from the date of SEMS
placement rather than the date of colectomy.

Nevertheless, residual bias cannot be fully excluded in a
retrospective design, and these findings should be interpreted
as hypothesis-generating.

Despite these limitations, this study offers clinically relevant
insights. In experienced centers with established endoscopic
and surgical expertise, SEMS placement may facilitate a
controlled transition from acute obstruction to elective
oncologic resection, enabling physiologic optimization, the
completion of staging, and high rates of minimally invasive
surgery. Though these potential advantages may contribute
to favorable perioperative recovery, the oncologic neutrality
of SEMS implantation cannot be assumed and should
be evaluated on an individual basis. Future prospective
studies with standardized reporting of stent-related events,
a uniform pathological assessment, an incorporation of
molecular tumor characteristics, and long-term follow-up
are required to better define the role of SEMS implantation
as a BTS strategy in contemporary colorectal cancer
management.
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