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aBstract

Background
Endoscopic self-expanding metal stent (SEMS) placement as a bridge to surgery is an 
option for acute malignant colonic obstruction. There is ongoing debate regarding the 
superiority and oncological safety of SEMS placement compared with emergency surgery. 
This retrospective study aimed to compare outcomes of these treatment approaches.

methods
Patients were identified from cohorts treated between 2005 and 2012 in two teaching 
hospitals, of which one used emergency surgery only in patients with large bowel obstruc-
tion, whereas the other attempted SEMS placement. Only patients treated with curative 
intent were included.

results
The study included 59 patients in whom SEMS placement was attempted and 51 who 
underwent surgery alone. The successful primary anastomosis rate was higher in the 
SEMS group than in the surgery-alone group among patients with left-sided obstruction 
(30 of 43 versus 10 of 34 respectively; P = 0.001), whereas stoma formation was less 
common (11 of 43 versus 23 of 34; P < 0.001). Such differences were not apparent in 
patients with right-sided obstruction. Secondary stoma rates were comparable between 
treatment approaches (left-sided: 11 of 43 versus 13 of 34, P = 0.322; right-sided: 1 of 16  
versus 1 of 17, P = 1.000). There were no significant differences in morbidity, mortality, re- 
currence or survival.

conclusion
Endoscopic SEMS placement increased the primary anastomosis rate in patients with 
left-sided large bowel obstruction.
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introduction

Between 10-20% of patients with colorectal cancer present with a subtotal or total bowel 
obstruction.1, 2 Endoscopic placement of a self-expanding metal stent (SEMS) can restore 
luminal patency as an alternative to emergency surgery. SEMS can serve as a definitive 
palliative treatment in incurable or inoperable patients or as a bridge to elective surgery 
in a curative setting.3, 4 The presumed benefits of pre-operative SEMS is the opportunity 
to optimize the patient’s clinical condition prior to surgery with less morbidity, mortality 
and stomata. These benefits were confirmed in a systematic review comprising a pooled 
analysis of 54 uncontrolled trials.5 Insertion of a SEMS was technically successful in 
93% of patients and clinically successful in 71.7% of patients when used as a bridge 
to surgery. Major SEMS related complications were perforation (3.8%), SEMS migration 
(11.8%) and re-obstruction (7.3%). 

Several randomised trials have been performed and meta-analysis found SEMS was 
associated with higher primary anastomosis and lower overall stoma rates.4 However, 
SEMS did not reduce morbidity and mortality. Three randomised trials were terminated 
prematurely due to a high number of complications in SEMS patients (mainly perforations)6-8 
and resection specimens showed ‘silent perforations’.7, 8 Perforations, both overt and silent,  
may have important clinical consequences because of perforation related mortality 
and potential tumour dissemination.9, 10 However, only a few studies report survival and 
disease recurrence data after SEMS placement, with inconsistent conclusions.11-15 

Comparative studies focused on left-sided colonic obstruction, because right-sided 
events are usually treated with surgery directly - although SEMS placement is feasible.16 
This study aimed to compare short- and long-term outcomes of SEMS as bridge to surgery 
versus surgery alone in patients presenting with both left- or right-sided obstruction.  

mEthods

This was a retrospective comparative study of patients from two teaching hospitals 
where SEMS was the initial treatment for obstruction in one while in the other patients 
underwent emergency surgery directly (Deventer and Gelre hospitals respectively). The 
hospitals are located in the same region. The explanation for the discrepancy in treatment 
policies between these hospitals is as follows; based on the negative outcomes of 
SEMS-placement in two randomized studies from the Netherlands nearly all Dutch hos-
pitals, including the Gelre hospital, abandoned SEMS.6, 7  The Deventer hospital was an  
exception, because SEMS placement was prospectively registered for research purposes.

Electronic medical records of all patients who were entered in these databases between 
August 2005 and January 2012 were reviewed. Inclusion criteria for the current study 
were as follows; a colonic obstruction being symptomatic for less than one week, caused 
by a histologically proven adenocarcinoma, either pre- or postoperatively; confirmation of  
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large bowel obstruction by physical examination in combination with a plain abdominal 
X-ray or abdominal CT scan; treatment with curative intent based on multidisciplinary 
team discussions on tumour stage and clinical status of the patient. Patients with 
resectable synchronous liver metastasis were classified as curative intent. Biopsy was 
performed during or prior to the SEMS placement procedure. 

For classification of tumour location, the right-sided colon was defined as proximal to the 
splenic flexure and the left-sided colon was defined as the splenic flexure and everything 
distal to it up to 10cm from the anal verge. An age adjusted Charlson Co-Morbidity Index 
score (CCI-score) was calculated for all patients.17, 18 Pathologic tumour staging was 
performed according to the American Joint Committee on Cancer (AJCC) tumour, node, 
metastasis (TNM) classification system (5th edition).19

sEms-placement and surgical procedures
Both SEMS placement and emergency surgery were performed within 24 hours after 
presentation with obstructive symptoms. All SEMS were placed by three endoscopists, 
all of whom have more than 10 years of experience with colonic SEMS placement. 
Details of the SEMS placement procedure have been described elsewhere.20 In short, 
SEMS were only placed if the stricture could not be traversed with the endoscope. All 
SEMS were placed over a guide wire via the through-the-scope technique under both 
endoscopic and fluoroscopic guidance. Correct SEMS position was confirmed directly 
following the placement procedure by plain abdominal X-ray. Three different uncovered 
colonic SEMS designs were used: Wallstent®, Wallflex® (Boston Scientific, Natick, MA, 
USA) and Evolution® (Cook Medical, Limerick, Ireland). 

The following surgical approaches were used in surgery-patients and the SEMS-patients 
in whom an acute operation was warranted (e.g. in case of technical failure): resection 
with primary anastomosis with or without deviating stoma, resection with definitive stoma, 
decompressing stoma aiming at resection in an elective setting, or definitive stoma 
creation without resection. Following SEMS placement or stoma-formation as ‘bridge-
to-elective-surgery’, subsequent elective surgery entailed intentionally resection with 
primary anastomosis. In case of resection, a routine mesocolic lymphadenectomy was 
performed, with quality assessment using a cut-off level of a median 12 examined lymph 
nodes according to multiple guidelines.21, 22 Patients with resectable synchronous liver 
metastasis underwent colectomy followed by curative metastasectomy in second instance.

There was no strict surgical protocol in both hospitals for the emergency surgery pro-
cedure. The choice for a specific surgical treatment was determined at the discretion of 
the consulting surgeon depending on pre- and intraoperative findings, tumour location 
and patient condition. All elective operations were performed by dedicated colorectal 
surgeons, while emergency surgery was performed by the surgeon on call.
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patient follow-up and adjuvant chemotherapy
In line with the Dutch colorectal oncology guideline, a strict follow-up protocol was used in 
both hospitals.23 This protocol dictates visits to the outpatient clinic at 6-month intervals for 
the first 2 to 3 years, and thereafter on a yearly basis until 5 years following resection. Liver 
ultrasounds or computed tomography (CT)-scans were made at 6-month intervals during 
the first year and thereafter on a yearly basis until 5 years following resection. Standard 
colonoscopy was performed at 2 to 3 years following resection. In case of suspicion of 
recurrence, abdominopelvic CT-scan, chest x-ray and/or chest CT-scan were performed.  

According to Dutch national guidelines, patients with Stage III and IV disease were treated 
in the adjuvant setting using a FOLFOX (oxaliplatin, leucovorin, 5-fluorouracil) or CAPOX 
(capecitabine, oxaliplatin) scheme if clinical condition allowed.23 In case of resectable peri- 
toneal metastasis, patients were referred for cytoreductive surgery and hyperthermic 
intraperitoneal chemotherapy (HIPEC) in a tertiary centre. 

study outcomes
Study outcomes were technical and clinical success; successful primary anastomosis rate;  
stoma formation rate; permanent stoma rate; 30-day morbidity; 30-day mortality; the overall  
number of treatment related major complications; overall survival and disease recurrence.

Technical and clinical success was only assessed in case of SEMS placement. Technical 
success was defined as successful placement and deployment of the SEMS at the site 
of stenosis. Clinical success was defined as the relief of obstructive symptoms within 
48 hours after SEMS placement. Successful primary anastomosis was defined as un-
complicated primary anastomosis without formation of a diverting stoma. Secondary 
stoma rate was defined as the stoma rate at latest follow-up. For 30-day morbidity and 30-
day mortality, the interval to surgery after SEMS placement or decompressing stoma was 
added to the 30-day postoperative period following elective resection. Treatment related 
major complications were defined as complications with a Dindo-Demartines-Clavien 
score of ≥3.24 Elective resection after SEMS placement or after a decompressing stoma,  
were not considered as re-intervention for a complication, but as part of the treatment.

statistical analysis
Patient characteristics were compared between treatment groups with an unpaired 
Student’s T-test or Mann-Withney U-test for continuous variables, depending on their 
distribution. All categorical variables were compared with the Fisher’s exact test. Overall 
survival was analysed with Kaplan-Meier statistics and compared between treatment 
groups using the log-rank test. A Kaplan-Meier analysis and log-rank test were also used 
to compare the number of overall treatment related major complications between groups 
while simultaneously accounting for different follow-up times. For the purpose of this 
analysis, the number of severe complications was set as time dependent and death as 
event. Cumulative incidences of disease recurrence were calculated using a competing 
risk analysis, with death unrelated to colorectal cancer as a competing risk, and compared 
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with the Gray’s test.25 All analyses were performed intention-to-treat. All p-values are two-
sided and were considered statistically significant if less than 0.05. Statistical testing was 
done with SPSS Software Statistical Package version 19.0 (SPSS, Chicago, IL, USA), 
except for the competing risk analysis which was performed using R Statistical Software 
version 2.12.0.

rEsults

For the SEMS group, 59 patients were included from the Deventer hospital (43 left-sided 
and 16 right-sided tumours). From the Gelre hospital, 51 patients were included for the 
surgery-group (34 left-sided and 17 right-sided tumours). A flow-chart of patient inclusion 
is provided in Figure 1. 

                      
A)            B) 
 
Figure 1. Flow-chart of patients who were included in this study. A) SEMS-patients from 
Deventer hospital. B) Surgery patients from Gelre hospital. 
 

Emergency surgery 
137 patients 

Emergency surgery 
72 patients 

 
 

51 surgery with curative intent 

65 patients excluded: 
57 no acute obstruction 
8   peritonitis     
 

21 palliative patients excluded 

Colonic SEMS placement  
113 patients 

SEMS placement 
101 patients 

 
 

59 SEMS as ‘bridge-to-surgery’ 

12 patients excluded: 
5 non-colonic    
   malignancy 
3 benign obstruction 
3 non-acute setting 
1 distal tumour <10cm  
 
 
    
   from anal verge  
 

42 palliative patients excluded 

Figure 1 | Flow-chart of patients who were included in this study. A) SEMS-patients from Deventer hospital. B) Surgery patients 

from Gelre hospital.
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demographics and oncologic characteristics
Baseline characteristics of included patients are shown in Table 1 and 2. There was a 
relatively larger proportion of stage II tumours in SEMS-patients, which was offset by a  
relatively larger proportion of stage III tumours in surgery-patients. This caused a differ-
ence in TNM-stage between treatment groups for both left- and right-sided obstruction 
(p=0.046 and p=0.050, respectively).

Table 1 | Demographics and oncologic characteristics of patients with left-sided tumours

SeMS group (n=43)

Surgery group

(n=34) p-value

Age, y, mean ± SD 71 ± 12.8 72 ± 11.3 0.761

Sex, n

male

female

22 

21

20

14

0.535

CCI score§, mean ± SD 3.4 ± 1.7 3.5 ± 1.5 0.156

pTNM stage, n

I

II

III

IV

3

17 

17 

5 

1 

5 

21 

7 

0.046

Tumour differentiation, n#

well

moderate

poor

3

33

2

2

25

6

0.248

Resection, n

R0

R1

No resection

41

1

1*

33

0

1$

1.000

Lymph node harvest, n¶

>12

≤12

26

14

19

14

0.516

Adjuvant chemotherapy, n 16 14 0.723

Follow-up, months, median (IQR) 38 (25-59) 25 (13-65) 0.557

§Charlson Co-Morbidity Index score
#Information on tumor differentiation was not available in 5 SEMS patients and 1 surgery patient.

*One SEMS patient did not undergo elective resection because of a stent perforation causing death. 
$This patient died due to abdominal sepsis based on streptococcal infection after correction of fascia and stoma dehiscence 

following initial surgical management (decompressing stoma) and therefore no resection was performed. 
¶Information on the number of resected lymph nodes was not available in 3 SEMS patients and 1 surgery patient.
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Table 2 | Demographics and oncologic characteristics of patients with right-sided tumours

SeMS group (n=16)

Surgery group

(n=17) p-value

Age, y, mean ± SD 71 ± 11.2 71 ± 11.5 0.730

Sex, n

male

female

9 

7

9

8

0.849

CCI score§, mean ± SD 3.4 ± 1.7 3.1 ± 1.4 0.563

pTNM stage, n

I

II

III

IV

0

7 

3 

5 

4 

2 

6 

5 

0.050

Tumour differentiation, n#

well

moderate

poor

0

13

1

1

11

5

0.124

Resection, n

R0

R1

Rx* 

15

0

1

16

0

1

1.000

Lymph node harvest, n¶

>12

≤12

11

3

12

5

0.698

Adjuvant chemotherapy, n 7 6 0.728

Follow-up, months, median (IQR) 26 (8-45) 30 (22-66) 0.598

§Charlson Co-Morbidity Index score
#Information on tumor differentiation was not available in 2 SEMS patients.

*In one SEMS patient and one surgery-patient a Rx resection was performed during elective surgery because of intra-

operative findings of peritoneal carcinomatosis. 
¶Information on the number of resected lymph nodes was not available in 2 SEMS patients.
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procedural information, successful primary anastomosis and stoma-rates
The SEMS placement was technically successful in 41/43 patients with left-sided and in 
13/16 patients with right-sided obstruction. The two technical failures in patients with left-
sided tumours were caused by insufficient deployment of the SEMS, while the 3 technical 
failures in right-sided obstruction were caused by the inability to pass the guide wire 
across the stricture. These patients all underwent emergency surgery. One patient with 
a left-sided SEMS died due to a SEMS related perforation. Therefore, clinical success 
(intention-to-treat) was achieved in 40/43 SEMS patients with left-sided obstruction and  
13/16 with right-sided obstruction. In total, 57 SEMS were placed (37 Wallstent, 15 Evo-
lution and 5 Wallflex). Median time between SEMS placement and elective surgery was 
7.5 days (IQR 2.5-9). 

Successful primary anastomosis was more common in patients with stented left-
sided tumours versus those who went directly for surgery (30/43 vs. 10/34, p=0.001).  
Furthermore, the stoma formation rate was significantly lower in SEMS patients (11/43 vs. 
23/34, p<0.001). These significant differences between treatment approaches were not 
found in patients with right-sided tumours (successful primary anastomosis rate: 13/16 
vs. 13/17, p=1.000; stoma formation rate: 2/16 vs. 3/17, p=1.000). Secondary stoma 
rates were comparable between treatments for both left- and right-sided obstruction (left-
sided: 11/43 vs. 13/34, p=0.322; right-sided: 1/16 vs. 1/17, p=1.000). Further details of 
the initial surgical procedures for both groups are shown in Table 3.  

Table 3 | Information initial surgical procedure

Left-sided tumours right-sided tumours

SEMS (n=43)§ Surgery (n=34) SEMS (n=16)§ Surgery (n=17)

Procedure type, n 

laparotomy

laparoscopy

no surgery

37

5

1

31

3

0

16

0

0

15

2

0

Surgery type, n 

Resection + anastomosis

Resection + diverting stoma

Resection + definitive stoma

Decompressing stoma¶

Definitive stoma

31

3

7

0

1

11

9

7

6

1

14

2

0

0

0

14

2

1

0

0

§Initial surgical procedures in the SEMS population include both elective surgery after successful SEMS placement and 

emergency surgery in case of technical or clinical failure.
¶In the curative surgical patients a decompressing temporary stoma was created with the intent to perform a curative resection 

at a later stage.
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30-day morbidity, 30-day mortality and overall treatment related major complications
No differences between treatment approaches were found regarding 30-day morbidity, 
30-day mortality rate and the number of overall treatment related major complications. All 
results are reported in Table 4 and 5. 

overall survival and disease recurrence
Median (IQR) follow-up was 35 (21-55) and 28 (16-65) months for the SEMS and surgery 
only groups respectively. Because of the difference in distribution of pTNM stages 
between treatment groups, analyses were stratified for tumour stage (Table 1 and 2). As  
shown in Table 1 and 2, the small sample sizes do not allow for meaningful survival analysis.

Stratification by TNM stage alone showed a similar distribution of tumour location 
between the treatment groups. Since no significant differences were found regarding 
procedure-related morbidity and mortality within subgroups, it was decided to pool them 
for survival and disease recurrence analysis while stratifying for tumour stage. Potential 
confounders for long-term oncologic outcomes (i.e. age-adjusted CCI-score and use of  
adjuvant systemic treatment) were analysed within the stratified subgroups. No sig-
nificant differences were observed for the mean (SD) age-adjusted CCI-score between 
SEMS-patients and surgery-patients with stage I&II (3.4 [1.45] vs. 3.1 [1.62], p=0.584) 
and stage IV disease (2.8 [2.04] vs. 3.3 [1.62], p=0.529). In the subgroup with stage III 
disease, SEMS-patients had a slightly lower CCI-score (2.6 [1.50] vs. 3.5 [1.55], p=0.048). 
Oncological quality of resections, based on lymph node harvest and radicality of the 
resection, was comparable between treatment approaches for all subgroups as well as 
the use of adjuvant chemotherapy. 

There were no significant differences in overall survival between treatment groups stra-
tified for tumour stage (Stage I&II log-rank 0.034, p=0.854, Stage III log-rank 0.482, 
p=0.488, Stage IV log-rank 2.966, p=0.085). For the stage I&II and stage III groups, no 
median was reached, while in the Stage IV group median survival was 63 months (IQR 
16-63) in SEMS patients versus 23 months (IQR 0.9-30) in surgery only patients. 

The estimated 5-year cumulative incidence rates of disease recurrence in the Stage I&II 
groups were 33% (95% CI: 19-59) vs. 26% (95% CI: 10-70) (p=0.810) respectively for 
SEMS patients and surgery only patients. Corresponding recurrence rates in the Stage 
III groups were 35% (95% CI: 19-64) vs. 51% (95% CI: 35-74) (p=0.240). The estimated 
3-year cumulative incidence rates of disease recurrence in Stage IV groups were 32% 
(95% CI: 12-82) vs. 58% (95% CI: 36-94) (p=0.300).    
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Table 4 | Procedure related morbidity and mortality

Left-sided tumours
p-value

right-sided tumours
p-value

SEMS Surgery SEMS Surgery

30-day morbidity 16/43 10/34 0.628 7/16 6/17 0.728

30-day mortality 2/43 4/34 0.394 1/16 0/17 0.728

Major complications* 16/43 24/34 0.241 7/16 7/17 0.394

*Number of complications recorded for total follow-up and compared with Kaplan-Meyer analysis and log-rank test

Table 5 | Overview of all procedure related major complications for total follow-up

Left-sided tumours right-sided tumours

Complication type SEMS (n=43) Surgery (n=34) SEMS (n=16) Surgery (n=17)

Stent perforation 2 - 0 -

Stent dysfunction

total

ingrowth

overgrowth

fecal impaction

migration

4

0

1

2

2

- 3

2

0

1

0

-

Anastomotic leak 2 1 1 2

Wound infection 2 4 1 2

Wound dehiscence 1 4 0 1

Abdominal sepsis 0 3¶ 0 0

Anastomotic stenosis 0 2 0 1

Incisional hernia 0 3 0 0

Stoma prolaps 0 1 0 0

Other* 3 6 2 1

¶Abdominal sepsis due to ischemic colonic perforations after restoration of continuity (n=1), intraoperative cecal blow-out 

(n=1) and streptococcal infection after correction of fascia and stoma dehiscence (n=1).

*Other complications included: tumour bleeding, respiratory insufficiency (within 30 days following intervention), 

myocardial infarction (within 30 days following intervention) and fistula formation.
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discussion

This retrospective comparison of SEMS as bridge to surgery with emergency surgery 
suggests a higher successful primary anastomosis rate and a lower initial stoma formation 
rate in patients with left-sided obstruction (but not right-sided obstruction). Regardless of 
tumour location, SEMS placement does not decrease permanent stoma rates, procedure 
related morbidity and mortality. 

The literature shows conflicting results for anastomosis and stoma formation rates, with 
some reporting no differences between treatment strategies,8, 15, 26 while others suggest 
an advantage of SEMS placement.27 Secondary stoma-rates were not different between 
treatment approaches in the present study. This finding corresponds with the results of the 
Dutch Stent-In 2 trial, which also showed comparable stoma-rates after six months of follow-
up.7 However, in that study the majority of stomas in stented patients were created because 
of anastomotic leakage, while in the current study they were because of intra-operative 
findings of local tumour extension or a difficult location that precluded anastomosis.  

Regarding overall survival and recurrence, no significant differences between treatment 
approaches were found. The authors acknowledge that the present study was limited 
by the retrospective non-randomised design, the small numbers and a different baseline 
tumour stage. Still, these outcomes are in line with the results of a recently published 
oriental study.15 French and South-Korean studies, however, showed worse 5-year 
overall survival with SEMS.12, 14 Although, the results of the South-Korean study could be 
misleading as outcomes for SEMS were compared with those of patients who presented 
with non-obstructing tumours.12 Because presentation with an acute obstruction has 
worse survival outcomes,28 this comparison was fundamentally flawed. A possible 
explanation for the lower survival rate of SEMS patients in the French study might be the 
relatively high rate of tumour related perforations (10%), which hypothetically pose a risk 
of intra-abdominal tumour spread.9, 10, 14 A recently published study found a significantly 
higher local recurrence rate after SEMS, however no risk factors could be identified.11 
In the current study no conclusions can be drawn about a relationship between SEMS 
related perforations and disease recurrence since the numbers were small. Additionally, 
there was no documentation of ‘silent perforations’ in the histopathology reports. In two 
European randomised trials, targeted pathological inspection of the resected specimens 
revealed a silent perforation rate of 6% and 27%.7, 8 Long-term oncologic data from those  
trials could provide more insight into the effect of SEMS related perforations on recurrence. 
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