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Objective:  Compare  efficacy,  safety  and  long-term  outcomes  of  bridge-to-surgery  and  emergency  surgery
in acute  malignant  colorectal  obstruction.
Methods:  Retrospective  study  of  94 consecutive  patients  with  left-sided  acute  malignant  colorectal
obstruction  treated  with  curative  intent  between  2010–2017.
Results:  48  patients  underwent  stent  placement  and  46  underwent  emergency  surgery.  Technical  and
clinical  success  were  100%  and  87%.  Laparoscopy  and one-staged  operation  were  more  frequent  in
bridge-to-surgery  (44%  vs  2%,  p < 0.001;  73%  vs  30%,  p <  0.001).  Fewer  permanent  stomas  were  created  in
bridge-to-surgery  (15%  vs  35%, p =  0.013).  Overall  morbidity  was  36%.  Immediate  and  post-procedure
stent  related-complications  occurred  in  6%  and  13%;  surgery-related  complications  occurred  in  28%
(bridge-to-surgery:  15%  vs  emergency  surgery:  41%,  p = 0.004).  No  differences  were  found  regarding
tumor  recurrence,  recurrence-free  survival  and  overall  survival.  R1 resection  (HR  47.2, 95%CI:4.1–543.7),
number  of  lymph  nodes  harvested  (HR 0.9 95%CI:0.8–0.99)  and  adjuvant  therapy  (HR 0.1 95%CI:0.01–0.9)
predicted  recurrence-free  survival;  pTMN  stage  IV (HR  7.3, 95%CI:1.1–47.6),  number  of  lymph  nodes
harvested  (HR  0.90, 95%CI:0.8–0.97),  adjuvant  therapy  (HR  0.1, 95%CI:0.02–0.4)  and  surgery-related  com-

plications  (HR  5.3, 95%CI:1.02–27.3)  influenced  overall  survival.
Conclusion:  Stent  placement  has  a  high  success,  similarly  to emergency  surgery,  being  associated  with
higher  primary  anastomosis  and  lower  stoma  rates. Tumor  recurrence  rate,  recurrence-free  survival
and  overall  survival  were  comparable  between  groups;  surgery-related  complications  influenced  overall
survival.

© 2018  Editrice  Gastroenterologica  Italiana  S.r.l.  Published  by Elsevier  Ltd.  All  rights  reserved.
. Introduction

Acute malignant colorectal obstruction (AMCRO) caused by
dvanced colonic cancer occurs in 8–29% of colorectal cancer
atients [1], however, the management of this condition remains a

ajor challenge in clinical practice [2]. Emergency surgery (ES) has

een classically considered the conventional treatment, although
ssociated with a mortality rate of 15–34% and morbidity of 32–64%
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[3]. Laparoscopic surgery is often considered infeasible in this set-
ting, and a primary anastomosis is made in only 55% of patients
[2]; ostomies are difficult to manage in these patients, taking into
account that they are permanent most of the times [4,5].

Since its introduction in the early 1990s, self-expandable metal
stents (SEMS) have been increasingly used as an alternative
therapeutic option for AMCRO either palliatively or as a bridge-
to-surgery (BTS) [6]. With BTS, ES can be converted into elective
surgery, allowing improvement in the patient’s clinical condition,
adequate oncological staging, good colonic preparation, perfor-
mance of an elective surgery by an experienced surgical team, the

possibility of a laparoscopic approach and a smaller postponement
in the initiation of chemotherapy [2,6]. This translates to prefer-
ence of primary anastomosis over stoma construction or subtotal
colectomy [7].

 rights reserved.
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Fig. 1. Flowchart regarding management of patient

On the other hand, colorectal stenting is difficult to perform and
as a high rate of technical and clinical failure and adverse events
AEs) when performed by inexperienced hands. An overall AE rate
p to 25% has been described [8–10], including pain, bleeding,
erforation, inadequate expansion, migration, or re-obstruction
ingrowth/overgrowth). The most feared AE is perforation of the
umor with life-threatening abdominal sepsis and a possibility
f oncological spillage, which eventually increases the risk of
ecurrence after curative surgery [11] and negatively affects the
ong-term survival [12]. In cases with SEMS-related colonic perfo-
ation, ES is required in most patients. In 2014, the European Society
or Gastrointestinal Endoscopy stated against SEMS placement as

 BTS [13]. Nevertheless, conflicting results were stated in three
f the randomized controlled trials (RCTs) cited in the guideline
14]. Since then, several meta-analysis have been reported [15,16];
lthough SEMS placement as BTS seems to be effective and has
ome advantages over ES in the short-term, data regarding tumor
ecurrence rate raises concerns about the oncologic safety of stent-
ng [15].

The contradicting data on the oncologic outcomes are the basis
or the ongoing discussion on the long-term safety of colonic stents.

ith this study, we compared BTS and ES to evaluate the effi-
acy, safety and long-term outcomes of the two strategies in the
anagement of AMCRO.

. Material and methods

We  performed a retrospective comparative cohort study of 94
onsecutive patients with left-sided AMCRO, treated with a cura-
ive intent (as confirmed by the local multidisciplinary tumor
oard), in a tertiary center between January 2010 and December
017. Patients’ endoscopic and surgical management is illustrated
n Fig. 1. The BTS group considers patients who underwent SEMS
lacement followed by elective surgery, whereas the ES group
onsiders patients who underwent direct surgery. Preoperative,
ntra-operative, and post-operative care, including adjuvant ther-
 left-sided acute malignant colorectal obstruction.

apy protocols and follow-up, were carried out in accordance with
the standard of care at our center and were the same for all patients.
This study was  approved by the Ethical Committee of our center.

Only patients with symptomatic AMCRO (absence of stool,
abdominal pain, nausea and/or vomiting) whose final histological
result was primary colon tumor, with the obstruction being located
in the left-side colon (between splenic flexure and 5 cm from the
anal verge) were included. Patients with resectable liver metasta-
sis were also considered to have a curative perspective. Exclusion
criteria were palliative intent, bowel perforation, inherited cancer
syndromes and synchronous colon cancer.

Demographic characteristics (age, gender and ASA-score), med-
ical history and ECOG were collected from medical records. In
addition, surgical characteristics such as tumor location, TNM stage,
number of lymph nodes harvested (LNH), type of resection and
adjuvant therapy were collected. Other study outcomes included
technical and clinical success rates, immediate and post-procedure
AEs, primary anastomosis rate, colostomy rates, hospital stay, dis-
ease recurrence and overall survival. Surgery AEs were classified
according to the Clavien-Dindo classification [17].

All the stents were uncovered (Hanarostent M.I.Tech Co., Inc,
Seoul, South Korea) and were placed under direct visualization.
The length of the stricture was measured fluoroscopically and the
length of stent needed to cross the stricture was determined. The
type of surgery and the extent of resection were determined by
the surgeon, according to tumor location and stage and the general
condition of the patient and included laparoscopic or laparotomic
bowel resection, with or without creation of a stoma, according to
surgeons’ preferences and intra-operative findings.

SEMS technical success was  defined as successful stent place-
ment across the length of the stricture and the ability to pass stool.
Clinical success was defined as resolution of obstructive symptoms

after stent placement or ES without the need for additional inter-
ventions. ES in the BTS group was indicated in case of technical
or clinical failure. Immediate AEs were defined as those occurring
during stent placement or ES, while post-procedure AEs (local or
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Table 1
Baseline characteristics of patients with left-sided acute malignant colorectal
obstruction undergoing self-expandable metal stent placement or emergency
surgery and surgery performed in the bridge-to-surgery group and emergency
surgery group.

Total (n = 94) BTS (n = 48) ES (n = 46) p Value

Gender
Male 50 (53.2%) 25 (52.1%) 25 (54.3%) 0.826
Female 44 (46.8%) 23 (47.9%) 21 (45.7%)

Age (median, years) 69 (58–80) 67 (58–76) 75 (60–83) 0.096
Age >75 years 34 (36.2%) 12 (25%) 22 (47.8%) 0.021

ECOG status
0  61 (64.9%) 33 (68.8%) 28 (60.9%) 0.096
1  13 (13.8%) 9 (18.8%) 4 (8.7%)
2  6 (6.4%) 3 (6.2%) 3 (6.5%)
3  10 (10.6%) 3 (6.2%) 7 (15.2%)
4  4 (4.3%) 0 (0%) 4 (8.7%)

ASA score
I 10 (10.6%) 7 (14.6%) 3 (6.5%) 0.708
II  40 (42.6%) 21 (43.8%) 19 (41.3%)
III  23 (24.5%) 11 (22.9%) 12 (26.1%)
IV  5 (5.3%) 2 (4.2%) 3 (6.5%)
No data 16 (17.0%) 7 (14.6%) 9 (19.6%)

Cardiovascular
comorbidities

50 (53.2%) 24 (50.0%) 26 (56.5%) 0.526

Smoking habits 20 (21.3%) 14 (31.1%) 6 (14.6%) 0.071

pTNM stage
I 2 (2.1%) 0 (0%) 2 (4.3%) 0.013
IIa  36 (38.3%) 11 (22.9%) 25 (54.3%)
IIb  5 (5.3%) 3 (6.2%) 2 (4.3%)
IIIa 1 (1.1%) 1 (2.1%) 0 (0%)
IIIb 31 (33.0)% 18 (37.5%) 13 (28.3%)
IIIc  4 (4.3%) 2 (4.2%) 2 (4.3%)
IVa 11 (11.7%) 9 (18.8%) 2 (4.3%)
IVb 4 (4.3%) 4 (8.3%) 0 (0%)

Tumor location 0.326
Rectum 12 (12.8%) 7 (14.6%) 5 (10.9%)
Sigmoid 54 (57.4%) 30 (62.5%) 24 (52.2%)
Descending colon 28 (29.8%) 11 (22.9%) 17 (37.0%)
Tumor length
(median, cm)

4.4 (3.0–5.5) 4.5 (3.1–6.0) 4.2 (3.0–5.4) 0.773

Resection type
Hartmann 30 (31.9%) 6 (12.5%) 24 (52.2%) <0.001
Colostomy 3 (3.2%) 2 (4.2%) 1 (2.2%)
Anterior resection 13 (13.8%) 11 (22.9%) 2 (4.3%)
Sigmoidectomy 17 (18.1%) 14 (29.2%) 3 (6.5%)
Left
hemicolectomy

12 (12.8%) 11(22.9%) 1 (2.2%)

Subtotal colectomy 13 (13.8%) 1 (2.1%) 12 (26.1%)
Total colectomy 6 (6.4%) 3 (6.2%) 3 (6.5%)

Surgical approach
Laparotomy 68 (72.3%) 23 (47.9%) 45 (97.8%) <0.001
Laparoscopy 22 (23.4%) 21 (43.8%) 1 (2.2%)
Missing data 4 (4.3%) 4 (8.3%) –

Operation method
Primary
anastomosis

49 (52.1%) 35 (72.9%) 14 (30.4%) <0.001

Stoma creation 45 (47.9%) 13 (27.1%) 32 (69.6%)

Resection
R0  81 (86.2%) 38 (79.2%) 43 (93.5%) 0.310
R1  9 (9.6%) 6 (12.5%) 3 (6.5%)
Unknown 4 (4.3%) 4 (8.3%) –
Harvested lymph
nodes (median)

18 (13–31) 22 (13–34) 16 (12–25) 0.212

Tumor differentiation
Well 2(2.1%) – 2 (4.3%) 0.222
Moderate 78 (83%) 39 (81.3%) 39 (84.8%)
Poor 7 (7.4%) 2 (4.2%) 5 (10.9%)
66 E. Rodrigues-Pinto et al. / Digestiv

ystemic) were defined as those occurring after technical success.
verall morbidity was defined as the occurrence of any immediate
r post-procedure AE directly or indirectly related to SEMS place-
ent (and subsequent resection surgery) or ES. Recurrence-free

urvival was defined as the time from the date of surgery to either
ancer recurrence or the last follow-up without recurrence. Overall
urvival was defined as the time from the date of surgery to either
eath or the last follow-up visit.

.1. Statistics

Categorical variables were described through absolute and rela-
ive frequencies and continuous variables were described as mean
nd standard deviation, median, percentiles, minimum and maxi-
um.  Hypotheses were tested about the distribution of continuous

ariables with non-normal distribution, by using the nonpara-
etric Mann–Whitney and Kruskal–Wallis test, depending on

he nature of the hypothesis. Cumulative survival was  evaluated
sing survival analysis. The cumulative probabilities of survival
ere estimated using the Kaplan–Meier method by using LogRank

est. Multivariable Cox proportional hazards regression models
ere used to test the independent association between clinical,
rocedure-related factors and survival after SEMS placement or
S.

All the reported p values were two-sided, and p values of <0.05
ere considered statistically significant. All data were arranged,
rocessed and analyzed with SPSS

®
v.24.0 data (Statistical Package

or Social Sciences).

. Results

.1. Baseline characteristics

From the 94 patients included in the study, 48 (51%) under-
ent SEMS placement and 46 (49%) underwent ES (Fig. 1). Baseline
emographic, clinical and oncologic characteristics are summa-
ized in Table 1. The majority of the tumors were located in the
igmoid colon (57%). A higher percentage of patients in the BTS
roup presented with stage IV disease (27% vs 4%, p = 0.004). The
edian follow-up was 25 months (IQR 11–51) (BTS: 24 months [IQR

–37]; ES: 30 [IQR 14–60]).

.2. Primary approach and surgical characteristics

Technical success was 100% with both approaches. Clinical suc-
ess was 87%, with no significant differences between groups (BTS:
7% vs ES: 87%, p = 0.937). Reasons for clinical failure in the BTS
roup (n = 6; 12%) included perforation (n = 4), loss of stent patency
n = 1) and persistence of obstructive symptoms despite radio-
raphic evidence of correct stent placement (n = 1), while in the ES
roup (n = 6; 13%) were septic shock (n = 2), anastomotic leak (n = 1),
emoperitoneum (n = 1), jejunal perforation (n = 1) and ischemic
olitis (n = 1).

All patients in the BTS group underwent resection surgery,
fter a median time of 10 days (IQR 7–17), performed in the same
ospitalization of SEMS procedure in 65%. There were significant
ifferences in type of surgery performed (Table 1), with the pre-
erred approach being sigmoidectomy in the BTS group (n = 14;
9%) and Hartmann procedure in the ES group (n = 24; 52%);

aparoscopy and one-staged operation were performed more fre-
uently in the BTS group (respectively, 44% vs 2%, p < 0.001 and 73%
s 30%, p < 0.001). Eighteen patients (5 in the BTS group and 13 in ES

roup) underwent stoma reversal with anastomosis creation, after

 median time of 11 months (IQR 9–17). Significantly fewer perma-
ent stomas were created in the BTS group (15% vs 35%, p = 0.013).
he mean hospital stay after surgery was comparable between

No data 7 (7.4%) 7 (14.5%) –

BTS: bridge-to-surgery; ES: emergency surgery; ECOG: Eastern Cooperative Oncol-
ogy  Group; ASA: American Society of Anaesthesiologists.
Bold values highlight the statistical significance between groups (p < 0.05).
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Table  2
Clinical and oncological outcomes performed in the bridge-to-surgery group and emergency surgery group.

Total (n = 94) BTS (n = 48) ES (n = 46) p Value

SEMS AEs – 9 (18.8%) – –
Surgery AEs 26 (27.7%) 7 (14.6%) 19 (41.3%) 0.004
Surgical AEs (Clavien-Dindo)
0–II 14 (53.8%) 4 (57.1%) 10 (52.6%) 0.838
III–V  12 (46.2%) 3 (42.9%) 9 (47.4%)
Surgery due to surgical AEs 10 (29.4%) 6 (42.9%) 4 (20%) 0.252
Overall morbidity 34 (36.2%) 14 (29.2%) 20 (43.5%) 0.149
Death related to SEMS and/or surgical AEs 5 (5.3%) 1 (2.1%) 4 (8.7%) 0.199
Post-procedure blood transfusion 12 (12.8%) 3 (6.3%) 9 (19.6%) 0.075
Blood transfusions (number of Units) 2 (1–2) 2 (1–2) 2 (1–2) 0.655
Hospital stay after surgery (median, days) 12 (7–19) 14 (7–18) 10 (7–20) 0.676
Total  hospital stay, stent + surgery (median, days) 15 (9–20) 15 (13–20) 10 (7–20) 0.003
Permanent stoma 23 (25.8%) 7 (14.6%) 16 (34.8%) 0.013
Adjuvant therapy 51 (54.3%) 30 (62.5%) 21 (45.7%) 0.101
Tumor recurrence 29 (30.9%) 14 (29.8%) 15 (34.1%) 0.660
30-days mortality 5 (5.3%) 2 (4.2%) 3 (6.5%) 0.611
6-months mortality 13 (13.8%) 7 (13.8%) 6 (13.0%) 0.829
3-years mortality 34 (36.2%) 17 (35.4%) 17 (37.0%) 0.877

Bold values highlight the statistical significance between groups (p < 0.05).

Table 3
Self-expandable metal stents and surgery adverse events classified according to the Clavien-Dindo classification.

BTS (n) Clavien-Dindo Management ES (n) Clavien-Dindo Management

SEMS immediate AEs
Migration 2 – Second stent placement (2) – – –
Perforation 1 – Surgery – – –

SEMS  post-procedure
AEs 2 – Conservative (2) – – –
Bleeding 3 – Surgery (3) – – –
Perforation 1 – Surgery (1) – – –
Stent  obstruction

Surgical AEs
Local complications
Rectovesical fistula 1 I Conservative – – –
Wound infection 2 II (2) Antibiotherapy (2) 3 II (3) Antibiotherapy (3)
Intra-abdominal abscess 3 II/IIIa/IVb Percutaneous drainage (2),

Antibiotherapy (1)
3 II (3) Antibiotherapy (3)

Anastomotic dehiscence – – – 1 V Surgery
Colostomy dehiscence 1 V Surgery 1 IIIb Surgery
Hemoperitoneum – – – 1 IIIb Surgery
Peritonitis (jejunal perforation) – – – 1 IIIb Surgery
Ischemic colitis – – – 1 V Best supportive care
Ileus  – – – 2 I/II Fluid therapy

Systemic complications
Myocardial infarction – – – 1 IVa ICU admission
Respiratory insufficiency – – – 1 IVa ICU admission
Nosocomial pneumonia – – – 1 II Antibiotherapy
Nosocomial UTI – – – 1 II Antibiotherapy
Symptomatic tachycardia – – – 1 II Rhythm control therapy
Septic  shock – – – 2 V (2) ICU admission (2)

B s; AEs

g
t
h

3

b
p
T
n
p

r
w

Hypovolemic shock – – – 

TS: bridge-to-surgery; ES: emergency surgery; SEMS: self-expandable metal stent

roups (BTS: 14 days vs ES: 10 days, p = 0.676). Nevertheless, the
otal hospital stay (SEMS plus subsequent resection surgery) was
igher in the BTS group (15 days vs 10 days, p = 0.003).

.3. Procedure-related morbidity

Overall morbidity was 36%, with no significant differences
etween groups (BTS: 29% vs ES: 43%, p = 0.149) (Table 2). Table 3
resent a detailed overview of all AEs and their management.
hirteen percent of the patients had blood transfusions, with
o significant differences between groups (BTS: 6% vs ES: 20%,
 = 0.075).
In the BTS group, three patients (6%) had an immediate stent

elated-AE, including one perforation which occurred in a patient
ith stricture dilation prior to SEMS placement; 13% of the patients
2 IVa/IVb ICU admission (2)

: adverse events; UTI: urinary tract infection; ICU: intensive care unit.

(n = 6) experienced post-procedure AEs, after a median time of
4 days (2–10).

Surgery-related AEs occurred in 28% of all the patients (n = 26),
being significantly lower in the BTS group (15% vs 41%, p = 0.004)
(Table 2). In the BTS group, seven patients experienced surgery-
related AEs – the patient with a colostomy dehiscence was
admitted in the ICU after salvage surgery and died due to septic
shock; two of the surgery-related AEs occurred in patients with
previous SEMS AEs – one colovesical fistula in a patient with an
immediate migration and one surgical wound infection in a patient
with post-procedure perforation. In the ES group, 19 patients expe-

rienced surgery-related AEs – 13 local and 9 systemic – with four
patients requiring salvage surgery; four of the patients died in
relation to surgery-related AEs (one anastomotic dehiscence, one
ischemic colitis and two  septic shock).
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Table 4
Clinical, procedure and oncologic predictors of disease recurrence after surgery and long-term survival after surgery.

Disease recurrence after surgery Long-term survival after surgery

Unadjusted HR (95% CI) p Value Covariate adjusted HR (95% CI) p Value* Unadjusted HR (95% CI) p Value Covariate adjusted HR (95% CI) p Value*

Age
<75 years Ref.

0.418 – – Ref. 0.004 Ref.
0.159≥75  years 1.36 (0.64–2.88) 2.51 (1.33–4.74) 4.57 (0.55–37.97)

Gender
Female  Ref.

0.608 – – Ref.
0.077 – –

Male 1.22 (0.58–2.57) 1.79 (0.94–3.40)

ASA
<III  Ref.

0.706 – – Ref.
0.066

Ref.
0.293≥III 1.18 (0.50–2.79) 1.94 (0.96–3.95) 1.89 (0.57–6.20)

pTMN  staging
I–III Ref.

0.139
Ref.

0.065
Ref.

0.377
Ref.

0.037IV  2.13 (0.78–5.81) 5.04 (0.90–28.05) 1.45 (0.64–3.29) 7.33 (1.13–47.59)

Tumor  length 1.10 (0.91–1.35) 0.328 – – 0.96 (0.79–1.17) 0.712 – –

Resection
R0  Ref.

0.003
Ref.

0.002
Ref.

0.203
Ref.

0.283R1  5.33 (1.76–16.09) 47.19 (4.10–543.66) 1.98 (0.69–5.65) 3.10 (0.39–24.30)

Harvested lymph nodes 0.95 (0.91–0.99) 0.020 0.90 (0.82–0.99) 0.023 0.97 (0.94–0.99) 0.019 0.90 (0.84–0.97) 0.004

Primary  approach
ES Ref.

0.124 – – Ref.
0.656 – –

SEMS 1.83 (0.85–3.96) 1.16 (0.61–2.18)

SEMS-related AEs
No Ref.

0.681
Ref.

0.735
Ref.

0.470
Ref.

0.420Yes 0.76 (0.20–2.83) 1.36 (0.23–8.15) 1.46 (0.52–4.08) 2.11 (0.34–13.07)

Surgical  AEs
No Ref.

0.856
Ref.

0.654
Ref.

0.071
Ref.

0.047Yes 0.91 (0.35–2.41) 1.90 (0.11–31.86) 1.85 (0.95–3.61) 5.27 (1.02–27.29)

Adjuvant therapy
No Ref.

0.895
Ref.

0.036
Ref.

0.001
Ref.

0.002Yes 1.06 (0.48–2.34) 0.11 (0.01–0.87) 0.31 (0.16–0.60) 0.09 (0.02–0.42)

ASA: American Society of Anaesthesiologists; ES: emergency surgery; SEMS: self-expandable metal stents; AEs: adverse events.
CI:  confidence interval; HR: hazards ratio.
Bold values highlight the statistical significance between groups (p < 0.05).

* p-Value: overall comparison between groups.
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Table 5
Clinical, procedure and oncologic predictors of 30-days, 6-months and 3-years mortality.

30-days mortality 6-months mortality 3-years mortality

Unadjusted OR
(95% CI)

p Value Covariate
adjusted OR
(95% CI)

p Value Unadjusted OR
(95% CI)

p Value Covariate
adjusted OR
(95% CI)

p Value Unadjusted OR
(95% CI)

p Value Covariate
adjusted OR
(95% CI)

p Value*

Age
<75 years Ref.

0.976
Ref.

0.485
Ref.

0.255
Ref.

0.508
Ref.

0.015
Ref.

0.423≥75 years 1.0 (0.2–6.5) 0.4 (0.1–4.5) 1.9 (0.6–6.4) 2.6 (0.1–45.0) 3.0 (1.2–7.1) 2.29 (0.30–17.44)

Gender
Female Ref.

0.246 – – Ref.
0.077 – – Ref.

0.037
Ref.

0.575Male  3.7 (0.4–34.8) 3.4 (0.9–13.3) 2.6 (1.1–6.2) 1.60 (0.31–8.24)

ASA
<III  Ref.

0.133 – – Ref.
0.100 – – Ref.

0.104
Ref.

0.978≥III  5.9 (0.6–59.6) 3.1 (0.8–12.3) 2.2 (0.8–5.9) 0.98 (0.2–5.3)

pTMN  staging
I–III Ref.

0.800
Ref.

0.669
Ref.

0.454
Ref.

0.230
Ref.

0.737
Ref.

0.181IV 1.3 (0.1–12.9) 1.8 (0.1–29.2) 1.7 (0.4–7.2) 5.4 (0.3–84.0) 1.2 (0.4–3.8) 3.5 (0.6–22.3)

Tumor  length 0.7 (0.4–1.3) 0.286 – – 0.9 (0.6–1.3) 0.576 – – 1.1 (0.8–1.4) 0.605 – –

Resection
R0  Ref.

0.456 – – Ref.
0.416 – – Ref.

0.559 – –
R1  2.4 (0.2–24.2) 2.0 (0.4–11.2) 1.5 (0.4–6.1)

Harvested lymph nodes 0.9 (0.8–1.0) 0.091 0.9 (0.7–1.0) 0.065 0.9 (0.8–0.98) 0.011 0.8 (0.7–0.98) 0.022 0.97 (0.9–0.99) 0.040 0.9 (0.9–0.99) 0.033

SEMS  AEs
No – – – – Ref.

0.094
Ref.

0.116
Ref.

0.171
Ref.

0.272Yes 4.4 (0.8–24.7) 9.1 (0.6–141.6) 2.8 (0.6.12.4) 3.1 (0.4–22.4)

Surgery  AEs
No Ref.

0.029
Ref.

0.023
Ref.

0.030
Ref.

0.132
Ref.

0.216
Ref.

0.883Yes 12.2 (1.3–114.8) 26.7 (1.6–457) 3.8 (1.1–12.7) 8.8 (0.5–148.2) 1.8 (0.7–4.5) 1.2 (0.2–8.0)

Adjuvant  therapy
No – – – – Ref.

0.008
Ref.

0.117
Ref.

0.006
Ref.

0.359Yes 0.1 (0.03–0.6) 0.1 (0.01–1.7) 0.3 (0.1–0.7) 0.4 (0.1–2.6)

ASA: American Society of Anaesthesiologists; SEMS: self-expandable metal stents; AEs: adverse events.
CI:  confidence interval; OR: odds ratio.
Bold values highlight the statistical significance between groups (p < 0.05).

* p-Value: overall comparison between groups.
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.4. Long-term outcomes

Adjuvant therapy was performed in 54% (n = 51) of the patients,
ith no differences between groups (BTS: 62% vs ES: 46%, p = 0.101).
linical and oncological outcomes are summarized in Table 2.

.4.1. Disease recurrence
No differences were found regarding recurrence-free survival

etween BTS and ES groups (52 months vs 69 months, p = 0.119).
n the multivariate Cox regression model, R1 resection (HR 47.2,
5%CI 4.1–543.7), the number of LNH (HR 0.9 95%CI 0.8–0.99) and
djuvant therapy (HR 0.1 95%CI 0.01–0.9) were the only factors
ssociated with recurrence-free survival (Table 4). SEMS and/or
urgery-related AEs did not increase disease recurrence.

.4.2. Survival
No differences were found between BTS and ES regarding overall

urvival (median: 37 months vs 55 months, p = 0.654) (Fig. 3), 30-
ays mortality, 6-months mortality and 3-years mortality (Table 2).

In the multivariate Cox regression model, pTMN stage IV (HR
.3, 95%CI 1.1–47.6), number of LNH (HR 0.90, 95%CI 0.8–0.97), adju-
ant therapy (HR 0.1, 95%CI 0.02–0.4) and surgery-related AEs (HR
.3, 95%CI 1.02–27.3) were independently associated with survival
stimate (Table 4).

In the multivariate logistic regression, 30-days mortality was
nly influenced by surgery-related AEs (OR 26.7, 95%CI 1.6–456.97),
hile 6-months mortality and 3-years mortality were only influ-

nced the number of LNH (respectively, OR 0.8, 95%CI 0.7–0.98 and
R 0.92, 95% CI 0.86–0.99) (Table 5).

. Discussion

The debate on the role of SEMS placement as a BTS for AMCRO
emains open [2,15]; whether bridging with a SEMS should be the
referred treatment depends on the short and long-term outcomes.
EMS can convert an ES into an elective one, thus potentially reduc-
ng preoperative morbidity, restore bowel function, and avoid the
eed for a stoma, which is more often permanent rather than tem-
orary and significantly diminishes the patient’s quality of life [5].
owever, several RCTs and case-matched studies have reported
ontroversial results and expressed concern regarding the effect of
tenting on short-term AEs and their effect on long-term survival
n patients with potentially curable disease [5].

Stent placement is often difficult in patients with total obstruc-
ion or with tumors at an acute angle in relation to the lumen;
or the benefits of colonic stenting to be observed, the skills and
xperience of the endoscopist in guidewire cannulation and stent
eployment are of paramount importance. Our SEMS technical
100%) and clinical success (87%) rates were comparable or higher
o previous similar studies (86–90% and 78–88%, respectively) [18],
ith no differences to the ES group arm. As expected, patients in the
TS group had more often a higher tumor stage. Even though preop-
rative stent placement did not affect overall morbidity rate (29%
s 43%), surgery-related AEs were significantly lower in the BTS
roup (15% vs 41%). Even though without significant differences,
e would like to highlight that despite a higher need of surgery

or AEs after SEMS plus surgery than after ES (43% vs 20%), death
elated to SEMS and/or surgical AEs was higher in the latter (2% vs
%). This probably reflects a greater severity of the surgical AEs or a
elay in diagnosis of surgery AEs; despite a reduction in mortality
fter ES during the past decades (15%–7%), elderly and frail patients
till have a mortality risk up to 32% [2].
One of the firmly established advantages of SEMS as BTS is less
emporary stoma formation. Furthermore, incisional hernias rates
p to 30% following stoma closure have been reported in prospec-
ive studies, with approximately 50% of these patients eventually
Liver Disease 51 (2019) 364–372

requiring surgical correction [19]. In our study, preoperative stent
placement significantly improved laparoscopic operation (44% vs
2%), primary anastomosis rate (73% vs 30%), temporary stoma rate
(27% vs 70%) and permanent stoma rate (15% vs 35%), comparable to
Arezzo et al meta-analysis [15]. Considering the temporary stoma
rate of 27% in our BTS cohort, it would be interesting to analyse
which factors mattered in the choice for derivative colostomy as an
elective procedure; perhaps the median time of 10 days between
SEMS and elective surgery did not allow to effective decompress
the colon; a retrospective analysis showed that stoma rate and
anastomotic leakage rate may  change according to the interval
time between stent placement and surgery [20]. However, we
should keep in mind that longer stents dwell times may result in
an increased risk of microperforation and poorer oncological out-
comes. Our stoma rate, however, is not different from other studies
[21,22]. Besides, 38% of all BTS patients with a stoma, underwent
later stoma revision with colonic reconstruction.

Regarding oncologic outcome, results remain controversial
[10,23–27]. A retrospective study showed a 5-year overall survival
rate significantly lower (25% vs 62%, p < 0.001), and a 5-year cancer-
specific mortality rate significantly higher (48% vs 21%, p = 0.02) in
the BTS group [27]. Another RCT found a 5-year overall recurrence
rate higher in the BTS group (42% vs 25%, p = 0.027) [23]. In contrast
to these results, Ceresoli et al. meta-analysis did not find differences
in terms of local or systemic recurrence as well as 3- and 5-year sur-
vival [16], Arezzo et al. meta-analysis showed an increased risk of
recurrence in the BTS group (40% vs 27%), although without statisti-
cal significance [15]. Possible reasons of different results in terms of
oncologic outcome was  showed in a follow-up analysis of the Dutch
Stent-in 2 Trial in which disease-free survival and overall survival
rate was worse in case of perforation [23]. Other factors besides
perforation seem to affect the oncological outcome; a recent ret-
rospective analysis showed that the occurrence of post-operative
AEs after colorectal cancer resection, regardless of patient, disease
and treatments factors, was  associated with a shorter survival [28].
Our pooled tumor recurrence rate (30% vs 34%), recurrence-free
survival (52 months vs 69 months) and overall survival (37 months
vs 55 months) curves were comparable between the two groups.
This might be related to the skills of the endoscopists and biliopan-
creatic background, as shown by an 87% clinical success rate with
SEMS placement, which is higher than previous RCTs. Even though
neither SEMS immediate AEs nor SEMS post-procedure AEs were
associated with a higher rate of tumor recurrence, it is noteworthy
that the 3 patients who experienced SEMS post-procedure perfo-
ration experienced tumor recurrence (1 at the anastomosis and 2
with distant metastasis). On the other hand, we must bear in mind
that the oncological outcome in complicated ES may  also be neg-
atively affected by delayed or omitted adjuvant therapy, due to
concerns surrounding wound healing and general well-being or
the need for additional surgery [29]. In our series, although not
significantly different, patients in the BTS group had a higher rate
of adjuvant therapy as compared to those treated with ES (62% vs
46%); Ceresoli et al. meta-analysis reported similar outcomes (63%
vs 54%) [16].

Perforation is the most feared complication — it may be caused
by attempts to overcome the stenosis or it can occur after SEMS
placement. Our BTS perforation rate was 8.3%. According to previ-
ous studies, the incidence of stent-related perforation ranges from
1.6% to 7.7% [30]. Reported consensus [31] recommend against bal-
loon dilatation prior to SEMS placement because of its perforation
risk. In our study, even though intraprocedural balloon dilata-
tion was performed in only 2 patients, one of them experienced

immediate perforation. Lee et al. suggested that patients should be
observed for at least 3 days after stent placement for monitoring
early adverse events [30]; however, our latest perforation occurred
9 days after SEMS placement.
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To the best of our knowledge, only one previous study [11]
nalysed risk factors associated with disease recurrence and over-
ll survival in patients with AMCRO. In our study, R1 resection,
he number of LNH and adjuvant therapy estimated recurrence,
hile pTMN stage IV, surgery-related AEs, the number of LNH and

djuvant therapy estimated survival. Prognosis in CRC is clearly
elated to the degree of tumor infiltration through the bowel wall
pTNM), presence of lymph node involvement [32], as well as
1 resection and adjuvant therapy [33]. Many prospective stud-

es have demonstrated a significant correlation between number
f LNH, decreased recurrence and increased survival [34], being
asy to accept that the greater the number of LNH, better is the
rognosis; when more lymph nodes are examined, the chance
f metastatic nodes detection increases, more patients receive
djuvant therapies, more patients receive detailed follow-up exam-
nation, and more patients undergo curative resection of recurrence
34]. We  would like to highlight that only surgery-related AEs (and
ot SEMS AEs) influenced overall survival and 30-days mortal-

ty.
Limitations of our study include its retrospective nature, being

onducted in a tertiary referral center (with an inherent risk of
election bias), and lack of data about quality of life. The decision
o perform BTS or ES depended on surgeons and/or endoscopists
reference. Despite previous studies on this topic, strengths of our
tudy are the homogeneity between groups, the quite long follow-
p period, as well as, the precisely description of outcome. Even
hough, although the majority of recurrences occur within 2 years
f curative resection, our follow-up of 25 months may  not capture
isease progression at 5 years or late recurrences. In conclusion,
EMS placement was associated with a high technical and clinical
uccess, similarly to ES, facilitating resection, as demonstrated by
he higher primary anastomosis rate and lower stoma rates, with
ts possible positive effects on quality of life. Although not statisti-
ally significant, data regarding overall morbidity and death related
o SEMS and/or surgical AEs showed a tendency to favor BTS com-
ared with ES. Surgery-related AEs influenced overall survival and
0-days mortality; however, 75% of the patients with SEMS per-
oration experienced disease recurrence. As a result, to minimize
he risk of inadvertent perforation, stenting should be performed
nly in units where experienced endoscopists are available. As
EMS placement may  have an adverse impact on the oncologic
utcomes in patients with a potentially curable tumor, until more
ong-term oncologic data become available, BTS cannot be estab-
ished as the standard of care, and should be limited to centers

here clinical and technical expertise is available. We  should wait
or 5-year outcomes of the Enteral Stents for Colonic Obstruction
ESCO) and Colo-Rectal Endoscopic Stenting Trial (CREST) trials,
ith special attention to the patients who experienced stent per-

orations.
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