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Long-term Oncologic Results After Stenting as a Bridge to Surgery
Versus Emergency Surgery for Malignant Left-sided

Colonic Obstruction

A Multicenter Randomized Controlled Trial (ESCO Trial)

Alberto Arezzo,� Edoardo Forcignanò,� Marco Augusto Bonino,� Carmen Balagué,y Eduardo Targarona,y
Felice Borghi,z Giorgio Giraudo,z Luigi Ghezzo,z Roberto Passera,§ and Mario Morino�Y, on behalf

of the collaborative ESCO study group

Objective: To assess overall (OS), time to progression (TTP), and disease-

free survival (DFS) at 3 years after treatment, comparing stenting as bridge-to-

surgery (SBTS) versus emergency surgery (ES) in neoplastic left colon

obstruction, secondary endpoints of the previously published randomized

controlled trial.

Background: While SBTS in neoplastic colon obstruction may reduce

morbidity and need for a stoma compared with ES, concern has been raised,

about long-term survival.

Methods: Individuals affected by left-sided malignant large-bowel obstruc-

tion were enrolled from 5 European hospitals and randomly assigned (1:1

ratio) to receive SBTS or ES. The computer-generated randomization

sequence was stratified by center on cT and concealed by the use of a

web-based application. Investigators and participants were unmasked to

treatment assignment. The secondary outcomes analyzed here were OS,

TTP, and DFS. Analysis was by intention to treat. This study is registered,

ID-code NCT00591695.

Results: Between March 2008 and November 2015, 144 patients were

randomly assigned to undergo either SBTS or ES; 115 (SBTS n ¼ 56, ES

n ¼ 59) were eligible for analysis, while 20 participants were excluded for a

benign disease, 1 for unavailability of the endoscopist while 8 withdrew from

the trial. With a median follow-up of 37 months (range 1–62), no difference

was observed in the SBTS group compared with ES in terms of OS (HR 0.93

(95% CI 0.49–1.76), P ¼ 0.822), TTP (HR 0.81 (95% CI 0.42–1.54), P ¼
0.512), and DFS (HR 1.01 (95% CI 0.56–1.81), P ¼ 0.972). Planned

subgroup analysis showed no difference in respect to age, sex, American

Society for Anesthesiology score, body mass index, and pT between SBTS

and ES groups. Those participants randomized for the SBTS group whose

obstruction was located in the descending colon had a better TTP compared

with ES group (HR 0.44 (95% CI 0.20–0.97), P ¼ 0.042), but no difference

was observed in terms of OS (HR 0.73 (95% CI 0.33–1.63), P ¼ 0.442) and

DFS (HR 0.68 (95% CI 0.34–1.34), P ¼ 0.261) in the same individuals.

Conclusions: This randomized controlled trial shows that, although not

powered for these seconday outcomes, OS, TTP, and DFS did not differ

between groups at a minimum follow-up of 36 months.

Keywords: bridge to surgery, emergency colorectal surgery, endoscopic

stenting, large bowel obstruction, randomized controlled trial

(Ann Surg 2020;272:703–708)

W hile stenting with palliative intent for metastatic colorectal
cancer is commonly accepted, the optimal treatment with

curative intent of symptomatic left-sided tumor obstruction of the
large bowel is still controversial. Two years after the completion of
the ESCO study1 and the presentation of short-term results, we
presented a systematic review and meta-analysis2 of randomized
controlled trials (RCTs), according to which Stent Bridge to Surgery
(SBTS) was associated with a reduced overall morbidity and a
reduction in temporary stoma rates compared with emergency
surgery (ES).

Nevertheless, whether the treatment of choice should be a
stent followed by surgical resections it depends not only on the short-
term, but most importantly on long-term results. Are short-term
benefits of SBTS sufficient to consider this technique as a new
standard for the treatment of patients with obstructive colorectal
carcinoma? To answer this question we should first answer the
question whether stenting influences the incidence of tumor recur-
rence. In this regard, it should be noted that 1 randomized trial
showed an increased rate of tumor recurrence.3 This result suggests
that stenting can adversely affect cancer survivals in patients affected
by a curable tumor, as stated by ESGE guidelines.4

These contradictory data form the basis of the ongoing
discussion on the long-term safety of colon stents used as SBTS.
We need evidence from prospective, preferably randomized, trials to
confirm or deny the long-term safety of the stent placement. There-
fore, we present here the 3-year follow-up results of the ESCO study.

METHODS

The European Association for Endoscopic Surgery endorsed
this multicenter RCT. The Local Ethics Committee of the Città della
Salute e della Scienza di Torino approved the project. The University
of Torino, Italy, served as coordinator. The project was registered at
ClinicalTrials.gov, US International Clinical Trials Databank (US
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National Institutes of Health), ID-code NCT00591695. We met the
CONSORT criteria.

Study Population
The inclusion criterion was malignant left-sided large-bowel

obstruction located between the splenic flexure and 15 cm from the
anal margin, as diagnosed by computed tomography (CT) examina-
tion in the emergency room. Exclusion criteria were bowel perfora-
tion as diagnosed by clinical exploration and complementary studies,
associated conditions contraindicating general anesthesia and/or
haemodynamic instability, impossibility to obtain valid informed
consent or refusal by the patient, distant metastases as diagnosed by
CT scan at the time of diagnosis.

Patient Recruitment
Consecutive eligible patients were recruited at the emergency

room of the participating centers. Patients fulfilling the above-men-
tioned criteria were informed about the aim of the study by a clinician
involved in the study. Patients granting informed consent were ran-
domly assigned to one of the 2 study arms and treated according to the
study protocol. Participating centers had to demonstrate that more than
25 SEMS placement procedures had been successfully performed,
with a documented perforation rate not higher than 10%.

Randomization
Patient data were entered into a centralized web-based data-

base and blind randomization was done by means of an unchangeable
number-generating software programme. Randomization was strati-
fied per single center and according to tumor stage (cT4 vs others).
Patients were randomly assigned (ratio 1:1) to receive either SBTS
followed by elective surgery (if successful) or ES. Treatments,
colonic stent placement or emergency surgery, were performed
within 24 hours after diagnosis.

Operative Technique
SEMS placement technique was previously described.1 Tech-

nical success was defined as correct stent placement under radio-
graphic and endoscopic vision, clinical success as resolution of
occlusive symptoms. Emergency surgery was indicated in case of
technical or clinical failure. If symptom relief was achieved within
3 days after stenting, elective surgery was scheduled between 3 and
8 days after stenting, depending on the patient’s clinical conditions,
and included laparoscopic or laparotomic bowel resection, with or
without creation of a diverting stoma, according to surgeons’ pref-
erences and intraoperative findings.

In the ES treatment arm, surgeons after abdominal exploration
could decide between decompressing stoma and bowel resection
based on their experience, the patient’s clinical condition, and
intraoperative findings. Bowel resection could be performed using
Hartmann procedure, on table irrigation followed by left colectomy
and primary anastomosis or subtotal colectomy.

Preoperative, intraoperative, and postoperative care, including
adjuvant therapy protocols and follow-up, were carried out in
accordance with the standards of care at each center and were the
same for all patients at each center. Follow-up consisted in all cases
of physical examination and carcinoembryonic antigen testing every
3 months, abdominal and chest CT scan every 6 months, and
colonoscopy 1 year after surgery.

End Points
The overall short-term morbidity and mortality represent the

primary end points of this study and have already been reported,1 as
well as some secondary end points such as operative time, hospital
stay, and quality of life.

Here, we focus on further secondary end points, in particular
oncologic outcome defined as the comparison of the Kaplan–Meier
overall survival (OS), time to progression (TTP), and disease-free
survival (DFS) curves of the 2 groups for a minimum of 3 years
unless censored. OS corresponded to the time up to death from any
cause, TTP to the time between resection of the primary tumor and
the diagnosis of disease recurrence while DFS to the time between
resection of the primary tumor and the diagnosis of disease recur-
rence or death from any cause. We performed subgroup analyses
including different age, sex, American Society for Anesthesiology
(ASA) score, body mass index (BMI), location of the obstruction,
technical and clinical success of stenting, stent diameter, perforation,
pT, complications. We also compared the incidence of overall
recurrence between the 2 groups.

Reoperation rate between the SBTS and ES groups at the latest
follow-up was analyzed.

Sample size and power were calculated on the primary end
point as previously reported.1

Data Analysis
Intra- and postoperative data were entered by the recruiting

clinician in a web-based database at any time during the study. All
analyses were carried out primarily on an intention-to-treat basis. An
expert in colorectal surgery and endoscopy was designated as
data monitor.

Statistical Analysis
Categorical variables were reported as absolute and relative

frequencies, while continuous ones as median and ranges (in brackets).
To evaluate the association between any categorical variable and the
treatment arm (SBTS/ES) we used the Fisher exact test, while for
continuous variables we used the Mann–Whitney one. OS, TTP, and
DFS were estimated both by the Cox proportional hazard regression
model and the Kaplan–Meier method, comparing the survival curves
by the log-rank test. All patients still alive at the date of last contact
were considered as censored. A 2-sided exact method at the conven-
tional 5% significance level was employed to estimate all reported P
values. Data were analyzed as of March 2019 by R 3.5.3 (R Foundation
for Statistical Computing, Vienna-A, http://www.R-project.org).

RESULTS

Upon receipt of approval from the Ethics Committee, enrol-
ment was started on March 1, 2008 and closed on November 16,
2015. Five centers were involved in the study. Of the 144 initially
randomized patients, 29 were excluded postrandomization: 20
(13.9%) because of wrong diagnosis at CT, 1 patient because no
endoscopist was free to attend, and 8 patients withdrew consent.
Twenty wrong diagnoses at CT corresponded to acute diverticulitis in
11, presence of fecaloma in 2, pseudo-colonic obstruction in 2,
Clostridioides difficile Associated Disease in 1, ischemic colitis in
1, synchronous neoplasm in 1, no stenosis at endoscopy in 2. Of the
remaining 115 patients, 56 were randomized in the SBTS group
while 59 in the ES group. Five centers were involved in the study, 3
from Italy and 2 from Spain. Patients’ characteristics and short-term
results of the study are reported in Table 1. Supplementary Figure 1
http://links.lww.com/SLA/C525 illustrates the patients’ flow chart.

The occlusion site is reported in Table 1. Stents of 4 different
diameters were used: 20 mm in 4 cases, 22 mm in 21, 24 mm in 2,
25 mm in 20; stent diameter was not reported in 7 cases. Technical
success in the SBTS group was observed in 49 (87.5%), while
clinical success was achieved in 44 (78.6%) patients. Five patients
experienced perforation at the tumor site after stent placement, of
whom 1 died refusing surgery. Six patients required emergency
surgery (4 due to perforation, 2 due to technical failure in stent
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placement). One patient refused surgery after stent placement with-
out clinical success. A laparoscopic approach was used in no patient
in the ES group and in 23 (42.6%) patients in the SBTS group (P <
0.00001), in 17 (31.5%) of whom resection was completed laparo-
scopically and by conversion to open surgery in 6. Eleven patients
(22.2%) in the SBTS group and 23 (39%) in the ES group (P¼ 0.031)
received a stoma, which consisted of an end colostomy of the left
colon in all cases, except 2 diverting stomas in left colectomy and 1
lateral colostomy without bowel resection in the ES group. The 5
patients who experienced perforation were followed up for 0.1, 0.3,
5.5, 13.3, 41.9 months respectively. None of them experienced a local
recurrence or died for oncologic reason.

Definitive histology of the surgical specimen is shown in
Table 1. Infiltrated resection margins were noted in 2 patients in
the ES group. The total number of harvested lymph nodes was < 12
in 9 (16.7%) patients in the SBTS group and 15 (25.9%) in the ES
group (P ¼ 0.236). The median number of lymph nodes harvested
was 18 in the SBTS group (range, 6–55) and 15 in the ES group
(range, 3–42) (P¼ 0.020). Liver metastases or peritoneal metastases
were discovered during surgery in 3 and 4 patients in the SBTS and
ES groups, respectively (P ¼ 1.000).

Six patients (5.2%) were lost at follow-up, 5 in the SBTS
group and 1 in the ES group. Follow-up was completed at 1, 2, 3, 4,
and 5 years by 49, 41, 35, 4, 0 patients in the SBTS group and by 54,
44, 40, 1, and 1 patients in the ES group. At a median follow-up for
OS of 37 months (range, 1–62), 18 deaths (32.1%) were observed in
the SBTS group and 20 (33.9%) in the ES group with a cumulative
proportion surviving at 3 years of 70.1% and 69.3% respectively (P¼
0.491); 15 relapses (28.3%) were observed in the SBTS group and 20
(36.4%) in the ES group, with a cumulative proportion surviving at
3 years of 65.0% and 59.5% respectively (P¼ 0.511); 22 relapses and
deaths (41.5%) were observed in the SBTS group and 23 (41.8%) in
the ES group, with a cumulative proportion surviving at 3 years of
57.2% and 57.3% respectively (P ¼ 0.972). Types of recurrences are
shown in Table 2. Stoma reversal, which entailed reversal of a
Hartmann procedure in all cases except 1 diverting stoma reversal
in the ES group, was performed in 2 of 11 patients (18.2%) in the
SBTS group and in 8 of 23 (34.8%) in the ES group (P¼ 0.320), for a
total stoma reversal rate of 29.4% (10/34 patients). At 3 years 9 of 56
patients (16.1%) in the SBTS still presented a stoma, while 15 of 59
(25.4%) in the ES group (P ¼ 0.256). Eight patients have not had
their stoma reversed so far due to progressive disease (2 in the SBTS

TABLE 1. Characteristics of Patients Allocated to Treatment Group

SBTS Group (n ¼ 56) ES Group (n ¼ 59) P Value

Gender (M/F) 28/28 32/27 0.711
Mean age (years) 72 (range 43–90) 71 (range 44–94) 0.606
Age > 70 29 30 0.920
BMI 24.8 (range 19.5–40.2) 24.5 (range 18–35) 0.608

BMI > 30 kg/m2 4 5 0.790
ASA classification 0.775

ASA I 12 11
ASA II 27 28
ASA III 14 16
ASA IV 3 4

pT 0.547
pT1 0 0
pT2 2 1
pT3 37 36
pT4 15 21
N/A 2 1

pG 0.233
pG1 14 12
pG2 35 34
pG3 5 12
N/A 2 1

pN 0.837
pN0 27 27
pN1 19 20
pN2 8 11
N/A 2 1

Tumor site 0.055
Splenic flexure 5 13
Descending colon 43 34
Sigmoid colon 8 12

Surgery < 0.001
Hartmann procedure 11 (20.4) 20 (33.9)
Subtotal colectomy with ileorectal anastomosis 2 (3.6) 15 (25.4)
Wash-out and left colectomy w/o stoma 1 (1.8) 10 (16.9)
Colostomy 0 1 (1.7)
Left colectomy w/o stoma 27 (50) 9 (15.3)
Left colectomy with diverting stoma 0 2 (3.4)
Sigmoidectomy w/o stoma 11 (20.4) 2 (3.4)
Anterior resection w/o stoma 2 (3.7) 0
Non operated 2 0

Values in parentheses are percentage.
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and 6 in the ES group) and 16 patients due to poor clinical conditions
(7 in the SBTS and 9 in the ES group). Adjuvant therapy was planned
in 28 patients in the SBTS group and 38 in the ES group; however,
treatment could not be initiated due to persisting complications in 6
of 28 (21.4%) in the SBTS group and 10 of 38 (26.3%) in the ES
group (P ¼ 0.437).

Patients in whom further surgery was performed were 9 of 56
(16.1%) in the SBTS group and 15 of 59 (25.4%) in the ES group (P
¼ 0.256). These included those who had stoma reversal.

Analysis of the data at the completion of the minimum follow-
up of 3 years, or censored, showed that no difference was observed in
the SBTS compared with ES in terms of OS (HR 0.93 (95% CI 0.49–
1.76), P ¼ 0.822), TTP (HR 0.81 (95% CI 0.42–1.54), P ¼ 0.512),
and DFS (HR 1.01 (95% CI 0.56–1.81), P ¼ 0.972) (Fig. 1).

TABLE 2. Site of First Recurrence of Nonmetastatic Patients
at Initial Surgery

SBTS Group (n ¼ 53) ES Group (n ¼ 55)

Locoregional 5 (9.6) 7 (12.7)
Liver metastasis 6 (11.5) 4 (7.3)
Pelvic recurrence 1 (1.9) 3 (5.5)
Peritoneal metastases 1 (1.9) 2 (3.6)
Lung metastasis 2 (3.8) 2 (3.6)
Wound recurrence 0 2 (3.6)
Total 15 (28.3) 20 (36.4)

Values in parentheses are percentage.

FIGURE 1. Kaplan–Meier (A) overall survival (OS), (B) time to progression (TTP), and (C) disease-free survival (DFS) curves divided
by groups.
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Subgroup Analysis
Subgroup analysis is reported in Table 3. No difference was

observed in terms of OS, TTP, and DFS estimations for age, sex, ASA
score, BMI, and pT. The TTP estimation of those participants whose
obstruction was located in the descending colon showed a benefit of
SBTS treatment compared with ES (HR 0.44 (95% CI 0.20–0.97), P
¼ 0.042), but no difference was observed in terms of OS (HR 0.73
(95% CI 0.33–1.63), P ¼ 0.442) and DFS (HR 0.68 (95% CI 0.34–
1.34), P ¼ 0.261) in the same individuals. Subgroup analysis also
showed no difference in terms of OS (HR 0.69 (95% CI 0.25–1.86),
P¼ 0.458), TTP (HR 0.85 (95% CI 0.28–2.52), P¼ 0.765), and DFS
(HR 1.09 (95% CI 0.44–2.67), P ¼ 0.860) estimates for participants
who received stents� 22 mm versus> 22 mm (P¼ 0.456, P¼ and P
¼ 0.968, respectively) within the SBTS group.

DISCUSSION

The present study reports the secondary outcomes of a RCT
powered for a different endpoint, short-term morbidity, and mortal-
ity, in individuals affected by left colon obstruction for malignant
tumor treated either by SBTS or ES strategy. Here, we analyze the
long-term results, at a minimum follow-up of 36 months, in the same
individuals in terms of OS, TTP, and DFS. With the limitation of an
insufficient power to identify differences in this respect, we could
observe similar long-term oncologic outcomes between the 2 strate-
gies. Also the incidence of recurrences did not reach any statistically
significant difference between the 2 groups. Only 6 (11.5%) patients
in the SBTS group and 4 (7.3%) in the ES group suffered liver
metastases, compared with 31% of the SBTS group in the retrospec-
tive series published by Sabbagh.5 Here, this also influenced the OS
rate, as low as 44% at 3 years and 25% at 5 years. However, these
findings are in contrast with the prospective RCTs published by
Alcántara et al6 and Cheung.7 The expertise in operative endoscopy
of the few centers we included surely plays a role allowing a
relatively high clinical success rate with SEMS placement, consistent
with previous RCTs. In addition, as already demonstrated by Kim
et al,8 we also reported both a higher number, although not statisti-
cally significant, of patients with at least 12 lymph nodes harvested
and in general a statistically significant higher number of lymph
nodes harvested in the SBTS group.1 This is most probably related to

the delay of surgery, possibly influencing a better oncologic radical-
ity, for the availability in election of experienced colorectal surgeons,
but needs to be confirmed.

With concerns related to the risk of perforation and the related
worsening of the prognosis due to recurrence, we payed particular
attention to this subgroup analysis. Five out of 56 patients or 8.9%
experienced a perforation in the SBTS group. None of the 5 patients
who experienced a perforation due to stent placement developed a
local recurrence, although this was surely influenced by the short
survival related to clinical conditions in some cases. Nonetheless, it
seems reasonable to believe that perforation may worsen the prog-
nosis of the patient, so that any effort should be done to reduce this
risk by increasing the expertise of the operators with
extensive training.

It was interesting to notice that malignant obstructions located
in the descending colon showed a significant advantage in long-term
TTP in the SBTS group compared with ES, although this was not
confirmed both in the OS and in the DFS analyses. One possible
explaination might be related to the fact that these represent in
general the easiest endoscopic procedures, compared with sigmoid
and splenic flexure location. Nevertheless, the weekness of the
finding demands further studies specifically designed to address this
issue. It was important to notice that no subgroup analysis related to
different age (�70 yrs), sex, ASA score (�3), BMI (�30 kg/cm2),
and pT (4) showed any difference between SBTS and ES groups in
terms of OS, TTP, and DFS estimates. Even the size of SEMS used
did not influence OS, TTP, and DFS.

Long-term results analysis allows also to clarify that, although
all higher in the ES group, neither the risk of reintervention (inlcud-
ing stoma reversal), nor the incidence of persistent stomas showed a
statistically significant difference between the 2 groups. This is
probably due to the relatively high rate of stomas performed in
the SBTS group, despite the decompressive stent, motivated by the
fact that the surgeon did not see a sufficient resolution of colon
obstruction. On the other side, a correct assessment of the correct
time interval between stenting and elective surgery is still awaited.

The present analysis has several limitations. First, it should be
repeated that long-term results were a secondary outcome of the
study and that the sample size was not powered for this outcome.

TABLE 3. Subgroup Analysis of Risk Factors for OS, TTP, and DFS (SBTS Compared With ES)

OS TTP DFS

n HR (95% CI), P Value HR (95% CI), P Value HR (95% CI), P Value

Age < 70 yrs 56 0.88 (0.32–2.42), P ¼ 0.796 1.14 (0.51–2.54), P ¼ 0.746 1.14 (0.51–2.54), P ¼ 0.746
Age � 70 yrs 59 1.05 (0.46–2.37), P ¼ 0.914 0.45 (0.14–1.46), P ¼ 0.184 0.93 (0.39–2.18), P ¼ 0.858
Sex

Male 60 1.02 (0.40–2.60), P ¼ 0.959 0.84 (0.33–2.14), P ¼ 0.719 1.25 (0.54–2.89), P ¼ 0.604
Female 55 0.82 (0.34–2.00), P ¼ 0.668 0.79 (0.32–1.96), P ¼ 0.606 0.83 (0.36–1.89), P ¼ 0.830

ASA
1–2 78 1.07 (0.39–2.95), P ¼ 0.902 1.18 (0.49–2.89), P ¼ 0.725 1.06 (0.44–2.55), P ¼ 0.898
3–4 37 1.46 (0.56–3.79), P ¼ 0.441 0.50 (0.14–1.86), P ¼ 0.301 1.30 (0.53–3.21), P ¼ 0.565

BMI
< 30 106 0.98 (0.51–1.88), P ¼ 0.956 0.78 (0.40–1.52), P ¼ 0.460 0.99 (0.55–1.80), P ¼ 0.979
� 30 9 NE NE NE

pT
pT1–3 76 0.89 (0.85–2.26), P ¼ 0.812 0.58 (0.23–1.50), P ¼ 0.263 0.69 (0.29–1.64), P ¼ 0.402
pT4 36 0.98 (0.37–2.57), P ¼ 0.961 1.39 (0.56–3.42), P ¼ 0.479 1.52 (0.66–3.51), P ¼ 0.327

Location
Splenic flexure 18 3.01 (0.61–15.01), P ¼ 0.178 3.03 (0.50–18.36), P ¼ 0.229 3.03 (0.50–18.36), P ¼ 0.229
Descending colon 77 0.73 (0.33–1.63), P ¼ 0.442 0.44 (0.20–0.97), P ¼ 0.042 0.68 (0.34–1.34), P ¼ 0.261
Sigmoid colon 20 1.13 (0.27–4.77), P ¼ 0.866 3.76 (0.68–20.76), P ¼ 0.129 2.40 (0.53–10.84), P ¼ 0.255

95% CI indicates 95% confidence interval; HR, hazard ratio; NE, not estimable; pT, pathology tumor.
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Second, we did not collect data regarding the issue of microperfora-
tions that was raised after the beginning of this study. Third, despite
that this is so far the largest RCT comparing SBTS and ES, the
number of participants is relatively small and does not allow defini-
tive conclusion. Although difficult to perform, further trials with
consistent sample size powered on long-term results such as OS and
DFS are still needed. In the meanwhile, the results of the present
study emphasize the role of experienced endoscopists in limiting
stent-related complications and obtaining satisfactory long-term
oncologic results.9–12

CONCLUSION

With the limitations of an analysis of secondary outcomes, the
present RCT shows that, at a minimum follow-up of 36 months, in
individuals affected by left colon obstruction for malignant tumor
SBTS and ES strategies offer similar OS, TTP, and DFS curves, as
well as similar incidence of recurrences.
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