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aBstract

Background
Endoscopic placement of self-expanding-metal-stents (SEMS) is widely performed as 
palliative treatment for acute malignant colonic obstruction. There is ongoing debate 
regarding risks and benefits associated with SEMS placement. This study aimed to eval-
uate long-term outcomes of palliative SEMS placement in patients presenting with acute 
malignant colonic obstruction. 

methods 
A prospectively collected patient cohort (2005-2013) from a general teaching hospital 
was used. In this hospital, all consecutive patients presenting with acute malignant large 
bowel obstruction are treated with endoscopic SEMS placement. Only colon cancer 
patients who underwent palliative SEMS-placement were selected.

results
In total, 48 patients were included. The technical and short-term clinical success rates 
were 91% (44/48) and 85% (36/48) respectively. SEMS-related mortality occurred in 
6/48 patients (13%) (early n=4, late n=2) and was caused by SEMS-related perforation 
in all cases. The SEMS-related morbidity rate was 38% (18/48) (early n=7, late n=11). 
Endoscopic re-intervention was performed 14 times and 13 patients eventually underwent 
surgical treatment during follow-up. The stoma-formation rate was 15% (7/48). Long-term 
clinical success was 48% (23/48). The estimated stent patency rate (95% confidence 
interval) was 69% (52-79) at 1 month, 54% (37-66) at 6 months and 50% (33-62) at 12 
months. 

conclusion
Palliative SEMS placement provides rapid relief of obstruction and avoids a stoma in most 
patients with acute colonic obstruction caused by incurable or inoperable colon cancer. 
However, these benefits should be weighed against mortality and morbidity related to 
SEMS placement. 
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introduction

Between 10-20% of patients with colorectal cancer present with acute colonic obstruc-
tion.1, 2 About half of these patients is eligible for curative surgery and therefore adequate 
palliative treatment options are of major importance.3 Traditionally, emergency surgery 
has been the gold standard to alleviate the acute obstruction. This intervention is however 
associated with significant mortality and morbidity.4, 5 In addition a stoma is created in up 
to 54% of patients6, while several studies showed that a stoma negatively affects quality 
of life7, 8.

Since the first report in the early 1990’s endoscopic placement of a self-expandable 
metal stent (SEMS) has emerged as an alternative treatment option for acute large 
bowel obstruction. Systematic reviews have confirmed feasibility with high technical and 
clinical success rates and a relatively low complication rate9, 10, while recently published 
meta-analyses on palliative SEMS placement showed significantly lower stoma-rates 
and shorter hospitalization as compared to emergency surgery.6, 11 Based on these data 
colonic SEMS placement became widely applied for definitive palliation in patients with 
acute malignant obstruction, although to our knowledge there is still no guideline available 
that strongly recommends one of both treatment strategies. 

Furthermore the previously mentioned meta-analyses failed to demonstrate a clear benefit 
of SEMS-placement in terms of overall procedure-related morbidity and mortality.6, 11  
Moreover a randomized prospective study was terminated prematurely because of sig-
nificantly higher perforation rate of 60% in the SEMS group.12  

This study aimed to evaluate long-term results of palliative endoscopic SEMS placement 
in patients presenting with acute malignant colonic obstruction.

matErials and mEthods

study design and data collection
This is a retrospective cohort study in a prospectively collected database of consecutive 
patients from a general teaching hospital, where colonic SEMS-placement is standard of 
care for the treatment of acute malignant colonic obstruction. All patients who underwent 
an attempt for SEMS insertion were prospectively registered in this database. All patients 
gave consent for the SEMS-placement procedure.  

Electronic medical records of all patients who were entered in this database between 
August 2005 and November 2013, were reviewed for the purpose of this study. Patients 
were included if they had presented with an acute colonic obstruction caused by a 
histologically proven adenocarcinoma. The presence of large bowel obstruction needed 
to be confirmed by physical examination in combination with a plain abdominal X-ray 
or abdominal computed tomography. Patients were categorised as palliative based on 
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the decision that was made following evaluation of tumour dissemination and patient 
clinical status in multidisciplinary oncologic meetings (i.e. patients with incurable stage 
IV disease or patients who were considered inoperable due to poor clinical condition). 
Exclusion criteria were a distal tumour margin at a distance of less than 10 cm from the 
anal verge, a non-colonic malignancy causing obstruction, SEMS placement as bridge-
to-surgery in a curative setting, or complications necessitating emergency surgery (e.g. 
signs of colonic perforation). 

An age adjusted Charlson Co-Morbidity Index score (CCI-score) was calculated for  
all patients.13, 14 Pathologic tumour staging was performed according to the American 
Joint Committee on Cancer (AJCC) tumour, node, metastasis (TNM) classification system 
(5th edition).15 

sEms-placement procedure
SEMS-placement was performed within 24 hours after presentation with obstructive 
symptoms. All SEMS were placed by one of three endoscopists, who all had more than 
10 years of experience with colonic SEMS placement. Details of the SEMS placement 
procedure have been described elsewhere.16 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). SEMS design was selected according to endoscopist 
preference and stent availability.

chemotherapy and follow-up
According to Dutch national guidelines the first line palliative chemotherapy regimen was 
CAPOX (capecitabine, oxaliplatin) either with or without Bevacuzimab.17 In case of disease 
progression under first line treatment irinotecan was started. There was no strict follow-
up protocol but patients receiving palliative chemotherapy were seen by their medical 
oncologist at the outpatient clinic. General practitioners were contacted by telephone in 
case the cause of death was unknown or if the patient was lost to follow-up. 

study outcomes
The following outcomes were assessed: technical success, short- and long-term clinical 
success, SEMS-related morbidity (overall, early and late), SEMS-related mortality (overall, 
early and late; with or without attempt for surgical rescue), stent patency, stoma-formation 
rate and overall survival. Technical success was defined as successful SEMS placement 
and deployment at the site of obstruction. Short-term clinical success was defined as 
the relief of obstructive symptoms within 48 hours after placement of the SEMS and 
long-term clinical success as prolonged relieve of obstructive symptoms until the end of 
follow-up without the need for endoscopic or surgical re-intervention and without SEMS-
related mortality. SEMS-related morbidity included perforation, re-obstruction because 
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of tumour in- or overgrowth, SEMS migration and all other SEMS-related complications 
requiring endoscopic or surgical re-intervention. SEMS-related mortality and morbidity 
were classified as early (within 30 days after first SEMS placement) and late (more than 
30 days after first SEMS placement). Stent patency was defined as the percentage of pa-
tients with a functional SEMS without the need for endoscopic or surgical re-intervention 
at a certain time interval after SEMS placement.  

statistical analysis
Patient characteristics were described as mean (standard deviation [SD]) or median 
(interquartile range [IQR] or range), depending on their distribution. Overall survival was 
analysed with Kaplan-Meier statistics. Stent patency was estimated using competing 
risk analysis, with death unrelated to the stent as competing risk.18 All analyses were 
performed intention-to-treat. Statistical testing was done with SPSS Software Statistical 
Package version 19.0 (SPSS, Chicago, IL, USA) and R Statistical Software version 2.12.0.

rEsults

In total 48 patients who met the inclusion criteria were identified from the database. 
Eighty one patients were excluded for the following reasons: non-colonic malignancy 
(n=5), benign obstruction (n=3), non-acute setting (n=3), distal tumour margin at less than 
10 cm from anal verge (n=1) and SEMS placement as bridge-to-surgery in a curative 
setting (n=69). Demographics and oncologic characteristics of study patients are reported  
in Table 1.  

The technical success rate was 91% (44/48). All 4 technical failures were caused by the 
inability to pass a guide wire across the stricture. Additionally in 2 patients there was no 
relief of obstructive symptoms within 48 hours. These 6 patients all underwent emergency 
surgery. Therefore short-term clinical success (intention-to-treat) was achieved in 42/48 
patients (88%). Details of SEMS placement procedures are shown in Table 2. 

The SEMS-related morbidity rate was 50% (early n=12, late n=12) after a median (IQR) 
of 44 days (7-269). Early complications included SEMS-related perforation (n=6), re-
obstruction because of tissue ingrowth (n=1), SEMS migration (n=4) and fecal SEMS 
obstruction (n=1). Late complications included SEMS-related perforation (n=2), re-
obstruction because of tissue ingrowth (n=6) or tissue overgrowth (n=2), SEMS migration 
(n=1), and formation of a colovesical fistula at the end of the SEMS (n=1). One late 
perforation occurred within 1 week after placement of a new SEMS to treat migration. 
The median (IQR) time to re-obstruction due to tissue growth was 194 days (99-446).

SEMS-related mortality occurred in 6 patients (13%) (early n=4, late n=2) after a median 
(range) of 19 days (7-304) and was caused by a SEMS-related perforation in all cases. In 4 
of these cases the patient and family refrained from further treatment and best supportive 
care was given, while surgical rescue (surgical closure of perforation and diagnostic 
laparotomy with no further treatment options) was unsuccessful in the other 2 patients. 
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Table 1 | Patient demographics and tumor characteristics (n=48)

Age, median (IQR) 78 (67-83)

Sex ratio (M:F)    29:19

CCI score¶, median (IQR) 9 (7-10)

Tumor location¥, n (%)

proximal rectum

left-sided colon

right-sided colon

8 (17)

29 (60)

11 (23)

Metastasis at diagnosis, n (%)

liver

peritoneum

other

multiple organ

none#

unknown*

12 (25)

1 (2)

3 (6)

17 (35)

11 (23)

4 (8)

Palliative chemotherapy, n (%) 22 (46)

¶Age-adjusted Charlson Co-Morbidity Index score
¥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 the proximal rectum. 

*These patients were in a very poor clinical condition and therefore considered 

inoperable. These patients only had plain abdominal x-ray as pre-procedural imaging. 

Further investigations to detect metastasis were not performed as this would not 

have affected their course of treatment. 
#These patients were all considered palliative because of a poor clinical condition.

Table 2 | Procedural information

Technical success, n (%) 44 (92)

Short-term clinical success, n (%) 42 (88)

Stent type, n (%)

Wallstent

Wallflex

Evolution

Unknown

No stent

30 (63)

6 (13)

5 (10)

3 (6)

4 (8)
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Table 3 | Overview of SEMS-related morbidity and SEMS-related mortality

Morbidity, n (%) early Late total

Total 12 (25) 12 (25) 24 (50)

Perforation 6 (13) 2 (4) 8 (17)

Re-obstruction due to tissue in- or overgrowth 1 (2)  8 (17) 9 (19)

Migration 4 (8) 1 (2) 5 (10)

Other§ 1 (2) 1 (2) 2 (4)

Mortality, n (%) 4 (8) 2 (4) 6 (13)

§Other complications included: faecal impaction of the SEMS (n=1) and colovesical fistula formation at the end of the SEMS 

(n=1)

Table 4 | Overview of endoscopic and surgical interventions

Endoscopic, n 

Total

Additional SEMS placement

Removal SEMS and new SEMS placement

SEMS repositioning

Other*

14

10

1

2

1

Surgical, n 

Total

Resection and primary anastomosis

Resection and definitive stoma

Defunctioning stoma

Colonic bypass 

Surgical closure

Other#

13

2

3

4

1

1

2

*1 patient received a fully covered SEMS to seal off a colovesical fistula
#Other surgical re-interventions included: transabdominal drainage (n=1) and 

diagnostic laparotomy (n=1)
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Endoscopic re-intervention was performed 14 times, of which 3 were unsuccessful 
and these patients eventually required emergency surgery. In addition, to the 6 surgical 
interventions performed for technical or short-term clinical failure, 4 complications were 
treated with surgery directly, thus making a total of 13 surgical interventions. The stoma-
formation rate was 15% (7/48). Detailed information on SEMS-related mortality and 
morbidity is reported in Table 3 and interventions are described in Table 4. 

Because of SEMS-related morbidity long-term clinical success was limited to 48% 
(23/48). The estimated stent patency rate (95% confidence interval) was 69% (52-79) 
at 1 month, 65% (48-76) at 3 months, 54% (37-66) at 6 months and 50% (33-62) at 
12 months. Median overall survival (interquartile range) was 4.5 months (1.1-10.0) with 
follow-up until death in 45/48 patients (Figure 1).  

Figure 1 | Kaplan-Meier overall survival curve
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discussion

This study suggests that palliative endoscopic SEMS placement provides rapid relief of  
obstruction and avoids a stoma in the most patients with acute colonic obstruction 
caused by incurable or inoperable colon cancer. These results are in line with the findings 
of meta-analyses and systematic reviews, reporting short-term clinical success rates 
of around 90%6, 9, 11 and a stoma rate of some 13%.6 Moreover, two of these studies 
found that SEMS placement is associated with shorter hospitalization as compared to 
emergency surgery, which is a clear benefit considering the palliative setting.6, 11 

However these positive results are achieved at the expense of SEMS-related morbidity 
and mortality. The majority of SEMS-related morbidity typically consists of 3 types of  
complications: migration, re-obstruction caused by tissue in- or overgrowth and per-
foration. The literature reports migration and re-obstruction rates of 5-13% and 9-19% 
respectively,6, 11, 19, 20 which is in agreement with the overall migration and re-obstruction 
rates of 10% and 19% in our study. Although these complications limit long-term clinical 
success, endoscopic management seems feasible in most cases.19 On the contrary, the 
consequences of SEMS-related perforations are severe and fully accountable for the 
SEMS-related mortality rate of 13% in our study. 

Noteworthy the overall perforation rate of 17% in this study was relatively high when 
compared with pooled perforation rates in the literature ranging between 7.5% and 
11.2%.6, 11 Several studies found that Bevacuzimab treatment increases the risk of 
SEMS-related perforation substantially.20, 21 In addition operator experience, pre and 
post SEMS placement stricture dilation, SEMS design and SEMS placement in the left-
sided colon have been associated with an increased perforation risk.9, 20, 21 Although the 
patient num-ber in our study was too small to assess predictive factors for perforation, 
our data did not confirm the findings from these studies: only 2 patients who experienced 
a perforation received Bevacuzimab treatment, all procedures were performed by highly 
experienced endoscopists, dilation was not performed, there was no relation with SEMS 
design and SEMS-related perforations were evenly distributed between the left and right 
colon. We therefore cannot indicate the cause of the high perforation rate in our study 
other than the fact that SEMS placement was attempted in all consecutive patients and 
only patients with an acute obstruction were included. Selection bias may have attributed 
to better results in other published retrospective series. Furthermore sampling error 
cannot be excluded, as the 95% confidence interval of our observed proportion ranges  
from 9 to 30%.

Besides the risks related to colonic SEMS placement, light should be shed on outcomes 
of emergency surgery in patients with acute malignant colonic obstruction. In the Iiterature 
on SEMS placement the high procedure-related morbidity and mortality rates of 60-70% 
and 15-34% from older surgical studies are frequently cited.2-4, 22, 23 However recently 
published meta-analyses reported lower morbidity and mortality rates after emergency 
surgery of 38-45% and 2-11% respectively.6, 11, 24 In these studies no significant differences 
were found when compared with SEMS placement. Although high grade evidence is 



126

Chapter 8

lacking a possible explanation for this decrease in morbidity and mortality might be that 
surgeons started individualizing surgical treatment based on patient risk stratification and 
operator experience in recent years.25 This does however still imply creation of a stoma 
in most patients presenting with an acute obstruction and approximately 60% of these 
stoma’s are never reversed because of advanced age or clinical deterioration.22, 25, 26         

Whether or not a patient will receive palliative chemotherapy should also be taken into 
account when selecting treatment. Besides the suspected increased SEMS-related per-
foration risk associated with Bevacuzimab as described above, palliative chemotherapy in 
general will prolong survival and thereby may increase late SEMS-related morbidity.12, 19, 27, 28  
Because several studies have indicated that emergency surgery is associated with less 
late morbidity than SEMS placement, it seems logical to consider surgical treatment in 
patients with relatively good clinical condition that will receive palliative chemotherapy.6, 11

Furthermore there is ongoing debate regarding oncologic safety of SEMS placement 
as several retrospective comparative studies found significantly better survival after 
palliative tumor resection29, 30 while others did not.31 Median overall survival in our study 
was poor with 4.5 months. There are 3 possible explanations for this finding. First only 
patients with an acute colonic obstruction were selected, while acute obstruction confers 
worse prognosis in colon cancer.3, 32 Second we included both patients with incurable 
stage IV disease as well as patients who were considered inoperable due to poor clinical 
condition. The latter patient group suffered from considerable co-morbidity as reflected 
by the median CCI-score of 9 where Ouellette et al. found that a CCI-score of greater than 
7 is associated with significantly lower overall survival.14 Third only 46% of our patients 
received palliative chemotherapy. 

The limitations of this study include its retrospective design, the lack of a surgical control 
group and the relatively small number of patients. Because of this limited number of 
patients we could not assess the influence of different parameters, including SEMS 
design, on SEMS-related mortality or morbidity. Although all three different SEMS types 
that were used had an uncovered design, differences in diameter, radial force, mesh 
width and material could influence outcomes.  The strengths of this study include the 
prospective registration of all consecutive patients presenting with acute malignant colonic 
obstruction regardless whether they were presented to a surgeon or a gastroenterologist 
and the long-term follow-up.

In conclusion palliative SEMS placement provides rapid relief of obstruction and avoids a 
stoma in most patients with acute colonic obstruction caused by incurable or inoperable 
colon cancer. However, because of the high rate and severity of SEMS-related perforations 
and the relatively large number of complications necessitating re-intervention we feel 
that palliative SEMS placement on routine basis should only be reserved for inoperable 
patients. For incurable patients in good clinical condition a more tailor made approach 
seems advisable, taking into account potential chemotherapy treatment as well as 
patient’s expectations and preferences after discussing risks and benefits of available 
treatment options.   
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