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Early closure of a multicenter randomized 
clinical trial of endoscopic stenting versus 

surgery for stage IV left-sided colorectal cancer



Abstract

Background and study aims: The introduction of self-expandable metal stents has 

offered a promising alternative for palliation of malignant left-sided colonic obstruction. 

This randomized clinical trial aimed to assess whether a nonsurgical policy, with 

endoluminal stenting, is superior to surgical treatment in patients with stage IV left-sided 

colorectal cancer and imminent obstruction.

Patients and methods: Patients with incurable left-sided colorectal cancer who fulfilled 

the study criteria were randomly assigned to nonsurgical or surgical treatment. The 

primary outcome measure was survival in good health out of hospital (World Health 

Organization performance scores 0 or 1). 

Results: A high number of serious adverse events in the nonsurgical arm led to premature 

closure of the trial. Ten patients were allocated to surgical treatment and 11 patients to 

nonsurgical palliation. The median survival in good health out of hospital during the 

first year was 56 days (interquartile range 7.5 – 338.5 days) in the surgical arm vs. 38 

days (interquartile range 5.25 – 288.75 days) in the nonsurgical arm (P = 0.68). Eleven 

adverse events (six perforations) occurred in the nonsurgical arm vs. one adverse event 

in the surgical arm (P < 0.001). Of the six perforations, two were stent-related because 

they occurred at the proximal edge of the stent by erosion through a normal colon wall; 

one was probably stent-related (it was located in the region of the proximal half of the 

stent); one was a colon blowout; and two were late tumor perforations in patients on 

chemotherapy. 

Conclusions: The unexpected high rate of perforation in the nonsurgical arm might 

be specifically WallFlex-related or enteral stent-related in patients on chemotherapy and 

warrants attention. 
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Introduction

Colorectal cancer is the fourth most commonly diagnosed malignancy worldwide, with 

an estimated 1 023 000 new cases and 529 000 deaths each year.1 In The Netherlands, 

colorectal cancer is the second most common cancer in women and the third most 

common cancer in men, with an incidence of 9898 new cases in 2003.2 Surgical resection 

of the tumor, either as initial treatment or after neoadjuvant radiotherapy in cases of 

rectal cancer, combined with adjuvant chemotherapy if indicated, is the only curative 

treatment strategy. Unfortunately, 20% of patients present with incurable disease 

because of metastases or locally advanced colorectal cancer (stage IV). For these patients, 

a palliative resection or fecal diversion and stoma creation are the standard procedures 

if the patient is fit enough to undergo surgery. Morbidity associated with surgery can 

jeopardize successful palliation of obstruction and bleeding, however.3 Recent studies 

have demonstrated that palliative chemotherapy in patients with metastatic disease 

significantly prolongs survival and enhances quality of life 4-8, but recovery from surgery 

after discharge from hospital can delay or even exclude palliative chemotherapy.

Colonic stenting was introduced in the early 1990s as a tool to treat malignant colonic 

obstruction. Colonic stenting was demonstrated to be useful in acute malignant 

colonic obstruction, enabling one-stage curative surgery at a later stage or serving as a 

permanent treatment in those patients who appeared to be incurable after diagnostic 

work-up.9;10 A systematic review by Sebastian et al.11 showed an overall rate for relief of 

obstruction of 84%–94% and a rate of 72% when stent placement was used as a bridge 

to surgery. However, these success rates are observed at the expense of complications 

such as perforation (4%), stent migration (10%–12%) and reobstruction (7%–10%), 

causing a cumulative mortality of 1%.11;12 

Although several promising studies have been published on colonic stenting in different 

situations, there is little evidence available comparing endoscopic stenting with elective 

surgery as palliative treatment in patients with grade IV left-sided colorectal cancer.13-15 

So far, there has only been one small randomized clinical trial (which lacked long-term 

follow–up) and one small retrospective cohort study.16;17

Few data have been published on the safety of endoluminal stenting in patients receiving 

different forms of chemotherapy, which can include angiogenetic inhibitors such 

as bevacizumab, which has been reported to cause enteral perforations (though the 

mechanism for this is unclear).18-20 This is important because bevacizumab has recently 

been added to the initial chemotherapeutic regime for patients with advanced colorectal 

cancer.6

The current tendency to accept colonic stenting as the palliative treatment of choice 

for patients with left-sided colonic obstruction due to stage IV colorectal cancer does 

not accord with the sound principles of evidence-based medicine. For this reason, a 

randomized trial was designed to compare a nonsurgical policy of endoluminal stenting 

Endoscopic stenting vs. surgery for stage IV left-sided colorectal cancer
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with surgical treatment in patients with stage IV left-sided colorectal cancer and 

imminent obstruction.

Patients and methods

The Dutch Stent-in I study (ISRCT01790428) was designed as a multicenter, prospective, 

randomized clinical trial to evaluate the effectiveness of a policy of endoscopic stenting 

in patients with imminent obstruction (the nonsurgical arm) vs. surgery (the surgical arm) 

in patients with stage IV left-sided colorectal cancer. The protocol was approved by the 

Medical Ethical Committee of the Academic Medical Center (AMC) in Amsterdam and 

by the local ethical committees of the 29 participating centers. All participants provided 

written informed consent. An independent data and safety monitoring committee 

monitored the safety of the participants.

Patients

Men and women over the age of 18 years with left-sided colorectal cancer who 

presented at one of the 29 participating Dutch hospitals were considered for inclusion in 

the trial, starting in December 2004. Routine work-up included endoscopy, pathological 

confirmation of malignancy, and, preferably, computed tomography of the abdomen 

and chest or thoracic radiography and ultrasound of the liver. The patient’s disease 

was considered to be incurable when curative resection of metastatic disease was 

impossible, either because of the features of the liver metastases (bilobar multiple 

lesions, involvement of the hilum or of three major hepatic veins, remnant liver volume 

<30% after hepatectomy) or because of the presence of extrahepatic disease. Patients 

with incurable left-sided colorectal cancer were eligible for inclusion in the study if the 

tumor was localized between the splenic flexure and the proximal rectum (distal margin 

at least 10 cm from the anal verge). A second colonic tumor had to be excluded by 

complete colonoscopy, gastrografin enema study, or abdominal computed tomography. 

Exclusion criteria were ileus, a Karnofsky performance status (KPS) of less than 50% or 

an American Society of Anesthesiologists (ASA) class of IV or V. Eligible patients were 

invited to participate in the study and were asked for signed informed consent.

Randomization

Participants were randomly assigned by computerized randomization to either the 

surgical or the nonsurgical arm. The randomization for the study was done centrally in 

the AMC Amsterdam, with only stratification per center.

Immediately after inclusion in the study, the research nurse collected patients’ 

demographic and general clinical data (sex, age, tumor location, metastatic spread), and 
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data on the severity of obstruction (symptoms and endoscopic scoring), general condition 

(body mass index [BMI], World Health Organization [WHO] performance score, KPS), 

adjuvant chemotherapy or radiotherapy, and the results of quality-of-life questionnaires (the 

European Organisation for Research and Treatment of Cancer [EORTC] QLQ-C30 version 3 

measure, the EuroQol 5 dimensions [EQ-5D], and the EuroQol visual analog scale [EQ-VAS] 

questionnaires). The nurse carried out a monthly follow-up by telephone, inquiring about 

obstructive symptoms, general condition, additional therapies, quality of life, and adverse 

events. Patients were followed until death or until at least 1 year after inclusion.

End points and definitions

As the primary outcome measure we chose a parameter that combined mortality, 

morbidity, and functional health status in an objective way. As hospital stay is a good 

and reliable proxy measure for serious morbidity and because the WHO performance 

score is a reflection of functional health status, we decided to consider survival out 

of hospital (“hospital-free”) and in good health as the primary outcome measure of 

the study. Good health was defined as a WHO performance score of 0 or 1, which 

corresponds to normally active (WHO 0) or slightly less active but able to perform 

activities of daily living (WHO 1).

Additional outcome measures were effectiveness of palliation, quality of life, adverse 

events, costs, and procedural morbidity and mortality. Effectiveness of palliation was 

defined as long-term relief of obstructive symptoms. Health-related quality of life was 

assessed using the oncology-specific EORTC QLQ-C30 version 3 measure, the EQ-5D, and 

the EQ-VAS questionnaires.21;22

Serious adverse events were defined as events leading to surgical re-intervention, or 

events requiring patient admission to the intensive care unit (ICU) for more than 48 

hours or causing death. Mild adverse events were events that led to hospital admission 

or prolonged hospital stay, but which did not fulfil the criteria for severe adverse events.

Clinical suspicion of imminent obstruction was based on changes in the symptoms and 

signs of nausea, vomiting, abdominal discomfort, abdominal distension, or diarrhea, 

assessed on a three-point symptom score (never, sometimes, or daily). Where there 

was suspicion of imminent obstruction (at least one symptom daily), an endoscopy was 

performed. The obstruction was considered imminent when it was not possible to pass a 

normal colonoscope (diameter >12.5 mm).

Interventions

In the surgical arm, palliative surgery had to be carried out within 3 weeks after 

randomization. The decision on whether a palliative resection or fecal diversion was 

performed (open or laparoscopic) was made at the discretion of the surgeon. Bowel 

Endoscopic stenting vs. surgery for stage IV left-sided colorectal cancer
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preparation and preoperative prophylactic antibiotics were given according to the local 

hospital guidelines. Patients received a regular diet as soon as possible.

In the nonsurgical arm, patients were referred to a medical center with an experienced 

endoscopist for colonic stent placement if obstruction was imminent. Endoscopists were 

considered to be experienced if they had placed a minimum of 20 colonic or duodenal 

stents.

Patients were treated with the recently introduced WallFlex colonic stent (Boston 

Scientific, Natick, Massachusetts, USA) (Figure 1). The WallFlex colonic stent used in 

the study is a through-the-scope, self-expandable metallic stent with a length of 6 cm, 

9 cm, or 12 cm, and a diameter of 30 mm at the flared end and 25 mm in the body 

section. The stent was preloaded on a 10-Fr delivery system and was CE-approved. After 

preparation of the distal colon with an enema, the colonoscope was introduced up to 

the site of the obstruction. In cases where the colonoscope was not able to pass, a 

double-lumen catheter with a guide wire and contrast was used to pass the stenosis. 

The length of the stenosis was then assessed fluoroscopically. A stent was chosen which 

was at least 3 cm longer than the stenosis (1.5 cm at either end). The selected stent was 

advanced through the endoscope over a guide wire until it passed the proximal end of 

the stricture; after this the stent was deployed under continuous radiographic control. If 

the stent did not cover the entire length of the tumor, a second overlapping stent was 

placed. The correct position of the stent was confirmed using fluoroscopy. The stenosis 

was not dilated before or directly after stent placement.

Patients were observed for a minimum of 4 hours and, if possible, were discharged the 

same day. Instructions on the importance of keeping their stools soft and on how to use 

the prescribed laxatives were given to the patients. All patients were offered palliative 

Figure 1. The WallFlex colonic stent (Boston Scientific, Natick, Massachusetts, USA).
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chemotherapy, which was started as soon as possible after surgical resection or after 

inclusion in the nonsurgical arm, the regimen at the discretion of the oncologist.

Statistical analysis

The mean log-transformed hospital-free survival in good health was calculated and 

differences tested with the t test statistic. We assumed that patients with stage IV colonic 

cancer had a mean ± standard deviation (SD) survival of 40 ± 6 weeks and anticipated a 

difference in hospital-free survival in good health between the two arms of 3 weeks in 

favor of the nonsurgical arm. It was calculated that a group size of 85 patients per arm 

would then be necessary to detect a significant difference (alpha 0.05, beta 0.1).

A data and safety monitoring committee periodically looked at safety and effectiveness. 

An interim analysis was planned after inclusion of 100 patients.

All analyses were performed on an intention-to-treat principle and included all 

randomized patients. Statistical analyses were performed using the SPSS (version 12.0.1) 

software package. Statistical significance in all analyses was set at P < 0.05.

Results

The study started including patients in December 2004. In January 2006 inclusion 

was discontinued because of an unusually high number of serious adverse events in 

the nonsurgical arm – a possible stent-related perforation had occurred in three of the 

nine stented patients. After carefully studying all the serious adverse events, the safety 

monitoring committee advised us to close the study prematurely, from 8 March 2006. 

The Medical Ethical Committee of the coordinating center approved this closure and all 

participating hospitals and patients were informed.

At the time the study was closed a total of 48 patients had been screened for eligibility. 

Six of these did not meet all the inclusion criteria. Of the 42 patients who met the 

inclusion criteria, 21 declined to participate, mainly because they preferred surgery 

or only wanted chemotherapy and no intervention at all. In total, 21 patients were 

enrolled in the study (Figure 2). The patients were well matched with respect to baseline 

demographic features and clinical characteristics (including all 15 scales of the QLQ-C30 

version 3, though only the Global Health score data are given) (Table 1).

Treatment in the surgical arm

Ten patients were randomly allocated to the surgical arm. One patient suffered from a 

myocardial infarction 7 days after inclusion and so could not be treated surgically within 

3 weeks after randomization. Because this patient had clear symptoms of obstruction 

Endoscopic stenting vs. surgery for stage IV left-sided colorectal cancer
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Table 1. Patient demographics and clinical characteristics at baseline.

Surgical arm (n = 10) Nonsurgical arm (n = 11)

Age (years)

Mean age ± SD (range) 67.8 ± 12.3 (46 - 81) 61.5 ± 12.9 (42 - 88)

Sex, male/female  7/3  4/7

Tumor characteristics, n (%)

Site of obstruction

Rectosigmoid 9 (90%) 7 (64%)

Descending colon 1 (10%) 4 (36%)

Site of metastases

Lung 2 (20%) 6 (55%)

Liver 10 (100%) 11 (100%)

Bone 1 (10%) 1 (9%)

Lymphatic 0 3 (27%)

Others 0 1 (9%)

General condition, n (%)

WHO performance score

WHO 0 3 (30%) 3 (27%)

WHO 1 5 (50%) 2 (18%)

WHO 2 2 (20%) 5 (46%)

WHO 3 0 1 (9%)

Karnofsky performance status

Mean ± SD (range) 79.0 ± 13.7 (60 - 100) 79.1 ± 17.0 (50 - 100)

BMI

Mean ± SD (range) 23.0 ± 2.5 (17.8 - 26.0) 25.5 ± 4.4 (19.0 - 32.7)

CEA

Median (IQR) 26.5 (6.18 - 72.15) 15.0 (7.15 - 663.50)

QLQ-C30 Global Health score

Median (IQR) 54.2 (16.67 - 77.08) 50.0 (41.67 - 83.33)

EQ-5D index score

Mean ± SD (range) 0.71 ± 0.29 (0.11 - 1.0) 0.65 ± 0.31 (-0.05 to +1.0)

EQ-5D VAS score

Median (IQR) 57.5 (20.00 - 72.50) 60.0 (40.00 - 76.25)

BMI, body mass index; CEA, carcinoembryonic antigen; IQR, interquartile range; SD, standard 
deviation; WHO, World Health Organization.
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48 patients assessed for eligibility

21 patients randomized

27 patients excluded
  Did not meet inclusion criteria (n = 6)
  Refused to participate (n = 21)

10 patients allocated to surgical arm:
8 patients received intervention
2 patients did not receive intervention:
  Died before intervention (n= 1)
  Protocol violation* (n = 1)

11 patients allocated to non-surgical arm:
11 patients received intervention:
  1 patient did not develop imminent obstruction
10 patients developed imminent obstruction:
    Underwent successful stent placement (n = 9)

Stent placement failed** (n =1)

No patients lost to
follow-up

11 patients analyzed

No patients lost to
follow-up

10 patients analyzed
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he underwent endoscopic stenting. Another patient died prior to surgery as a result of a 

myocardial infarction.

A total of eight patients therefore underwent surgical palliation (Table 2). Of these, six 

underwent a resection with a primary anastomosis. One patient had to be treated in the 

ICU postoperatively for 2 days. Oral intake was possible after a median period of 4 days 

(interquartile range [IQR] 1 – 9 days) after surgical intervention. The median hospital 

stay after surgery was 12 days (IQR 5.75 – 16.75 days). One patient suffered from a 

postoperative ileus for 13 days, lengthening the hospital stay.

There were two late complications (≥30 days after the operation) that were not related to 

the surgical procedure: one patient developed cholangitis due to massive liver metastases; 

and one patient developed a pneumothorax after placement of a Port-a-Cath. Six of the 

eight patients began chemotherapy after surgery; two patients declined this treatment. 

Three patients were still alive at the end of follow-up, on 1 December 2006.

* This patient had a myocardial infarction, preventing surgery within 3 weeks 
** Inability to pass a guide wire beyond the tumor.
Figure 2. Trial profile. 

Endoscopic stenting vs. surgery for stage IV left-sided colorectal cancer
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Treatment in the nonsurgical arm

Eleven patients were allocated to endoscopic stenting in the event of imminent 

obstruction. One patient did not develop imminent obstruction and did not therefore 

undergo colonic stenting. Endoscopic stenting was attempted in 10 patients. This was 

unsuccessful in one patient because it was not possible to pass a guide wire beyond the 

tumor. This patient then received surgical palliation, without complications. The other 

nine patients underwent successful endoscopic placement of a stent a median of 6 days 

after inclusion (IQR 2.00 – 55.5 days) (Table 3). In this group, oral intake was possible a 

median of 0 days (IQR 0 – 1.5 days) after stent placement. The median hospital stay after 

stent placement was 0 days (IQR 0 – 11.5 days).

Table 2. Features of the surgical procedures in the patients in the surgical arm who underwent 
intervention (n = 8).

Antibiotic prophylaxis, n (%) 7 (88%)

Laparoscopy, n (%) 3 (38%)

Laparotomy, n (%) 5 (63%)

Primary anastomosis, n (%) 6 (75%)

Definitive colostomy, n (%) 2 (25%)

Blood loss < 500 ml, n (%) 8 (100%)

Mean ± SD duration of operation (range), minutes  122 ± 62 (51 - 215)

Table 3. Features of the endoscopic procedures (n = 9).

Preparation, n (%) 

Antibiotic prophylaxis 1 (11%)

Bowel preparation 8 (89%)

Sedation 7 (78%)

Stent placement*

Type of stent, n (%)

WallFlex 6 cm 2/10 (20%)

WallFlex 9 cm 6/10 (60%)

WallFlex 12 cm 2/10 (20%)

No. of stents required for successful placement 

One stent  8 (89%)

Two stents 1 (11%)

* One patient had two stents placed.
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There were two perforations, both 12 days after stent placement. One of these patients 

developed severe sepsis as a result of the perforation and the other patient refused any 

further treatment. They both died within 30 days after stent placement (Table 4). The 

pathology reports of both patients reported ulceration and perforation at the proximal 

end of the colonic stent without tumor at the site of perforation (Figure 3).

There were two other events within 30 days after stent placement: one patient was 

admitted with an episode of severe diarrhea immediately after stent placement that 

caused electrolyte disturbances and which lasted for 4 days; another patient developed 

severe pain 1 day after stent placement and required hospital admission. In this patient 

no signs of perforation could be detected and his complaints lessened spontaneously 

after 6 days. There were four late (≥30 days after stent placement) colonic perforations at 

Figure 3. A perforation 
at the proximal end of a 
colonic stent. There was 
no tumor at the site of 
the perforation.

day 44, day 106, day 351, and day 355 after stent placement; one of these four patients 

died as a result, after refusing surgery (Table 4). The pathology reports described the 

perforations as: in the proximal half of the colonic stent (n = 1), a proximal colon blowout 

(n = 1), and a perforation at the height of the tumor (n = 2).

Stent obstruction was observed in two patients, in one patient due to fecal impaction 

and in the other patient caused by tumor ingrowth into the stent. Both patients had a 

second stent placed through the first stent and recovered well. There was one case of 

stent migration 390 days after placement. This patient also received a new colonic stent.

Of the 11 patients in the nonsurgical arm, nine received chemotherapy (the two patients 

who died early on did not receive any chemotherapy). Of the seven stented patients who 

were treated with chemotherapy, four developed a perforation: two of these patients 

were treated with a regime containing oxaliplatin, infusional fluoracil and leucovorin 

(FOLFOX); one patient was treated with a regime containing cetuximab, capecitabine, 

Endoscopic stenting vs. surgery for stage IV left-sided colorectal cancer
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oxaliplatin, and bevacizumab (CAIRO II); and one patient received irinotecan. The 

perforations occurred 3 days and 24 days after the last cycle of chemotherapy in the 

patients receiving the FOLFOX treatment, 16 days after the last treatment in the patient 

on the CAIRO II regime (including bevacizumab) and 14 days after the last treatment in 

the patient receiving irinotecan chemotherapy.

On 1 December 2006, at the end of the follow-up period, two patients in this group 

were still alive, one with a stent in situ.

Analysis

The median hospital-free survival in good health (WHO 0 or 1) during the first year after 

inclusion was 56 days (IQR 7.5 – 338.5 days) in the surgical arm vs. 38 days (IQR 5.25 

– 288.75 days) in the nonsurgical arm (P = 0.68) (Table 5). The median total time in 

hospital (for initial treatment and treatment of adverse events) was 11 days (IQR 6.25 

– 17.25 days) in the surgical arm vs. 12 days (IQR 7.00 – 19.00 days) in the nonsurgical 

arm (P = 0.46). In total, there were 2 days of ICU stay among the surgical group patients 

and 21 days of ICU stay among the nonsurgical group patients. The median time spent 

in ICU was 0 days in both groups (P = 0.30). The median period of follow-up between 

randomization and death or 1 December 2006 was 173 days (IQR 129.5 – 512.25 days) 

for the surgical arm and 360 days (IQR 86.00 – 593.00 days) for the nonsurgical arm (P = 

0.67). In total, there were 11 adverse events in the nonsurgical arm vs. one adverse event 

Table 4. Adverse events after endoscopic treatment.

Patient 
no.

Sex, 
age

Complications <30 days after stent 
placement

Complications ≥ 30 days after 
stent placement

Mild adverse 
events

Severe adverse 
events

Mild adverse 
events

Severe adverse 
events

1 M, 64 Stent 
obstruction, 
perforation

3 F, 66 Migration

4 M, 53 Diarrhea

5 F, 42 Stent 
obstruction, 
perforation

9 F, 88 Perforation

16 F, 56 Pain Perforation

17 F, 56 Perforation

18 F, 57

20 F, 50 Perforation
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in the surgical arm (P < 0.001). There was a significant difference between the two arms 

with respect to serious adverse events (P < 0.001). Of the 11 patients in the nonsurgical 

arm, eight suffered one or more adverse events; only one patient from the group of 10 

patients in the surgical arm suffered one or more adverse events (P = 0.008, relative risk 

7.2). There were no significant associations between perforation and WHO performance 

score or the length of the stent (Fisher’s exact test), nor between perforation and the 

location of the tumor. Because of the high number of adverse events and the early 

discontinuation of the study, the quality-of-life questionnaires were not analyzed.

On 1 May 2007, five patients were still alive, three from the surgical group and two 

from the nonsurgical group. The one patient in the nonsurgical group with a stent still in 

situ suffered a stent obstruction 438 days after stent placement. Surgical palliation was 

needed because it was not possible to pass a guide wire beyond the tumor (this was 

not included in the study results analysis because follow-up for the purposes of analysis 

ended in December 2006).

Discussion

This randomized controlled trial comparing a nonsurgical policy of endoluminal 

stenting with surgical treatment for patients with stage IV left-sided colorectal cancer 

who showed signs of imminent obstruction had to be stopped early because of an 

unexpected high rate of adverse events in the nonsurgical arm. The development of 

three colonic perforations prompted us to discontinue the study.23 By the end of the 

follow-up period, perforation had occurred in another three patients. In total, six out of 

nine stented patients had a perforation and had surgical re-intervention and/or died. The 

overall complication rate for colonic stent placement and stent-related mortality (3/9) 

was considerably higher in the present study than had been reported until then in the 

Table 5. Results according to randomization.

Surgical arm 
(n = 10)

Nonsurgical arm
(n = 11)

P
value

Median hospital-free survival in good health 
(IQR), days

56 (7.5 - 338.5) 38 (5.25 - 288.75) 0.68

Median total time in hospital (IQR), days 11 (5.75 - 16.75) 12 (0 - 11.5) 0.46

Median total time on ICU (IQR), days 0 (0 - 0) 0 (0 - 1) 0.30

Median total follow-up time (IQR), days 173 (129.50 - 512.25) 360 (86.00 - 593.00) 0.67

No. of adverse events 1 11 0.001

ICU, intensive care unit; IQR, interquartile range.

Endoscopic stenting vs. surgery for stage IV left-sided colorectal cancer
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literature.11,12;16;17;24 Perforations are reported to occur in around 4% of patients, often 

associated with predilation of the obstructing tumor, and occur within 30 days after 

stent placement in the vast majority of patients.11;24;25

In our series none of the perforations were caused by the stent insertion itself, perhaps 

because all the stents were placed by senior staff members who were specialized in 

performing such interventions in high-volume centers: AMC, Amsterdam (six stent 

placements, four perforations), Medical Center Haaglanden, Den Haag (two stent 

placements, one perforation), and St. Antonius Hospital, Nieuwegein (one stent 

placement, one perforation).

In the present study the majority of the perforations appeared more than 30 days after 

stent placement. Because the site of the perforation was stent-related in two cases (at 

the proximal edge of the stent, by erosion through a normal colon wall) and possibly 

stent-related in one other patient (the perforation was located in the proximal half of the 

stent), an association between perforation and the design of the new colonic stent could 

not be excluded.

We chose to use the new CE-approved WallFlex colonic stent, a modification of the most 

frequently used enteral stent, the Boston Scientific Wallstent, for a number of reasons. 

Firstly, the new stent has an improved flexibility due to the use of nitinol and modification 

of the mesh structure. Secondly, the new stent exhibits excellent radiopacity of the 

complete mesh structure. Thirdly, the stent is repositionable up to 70% stent deployment 

(the point of no return), allowing easy repositioning and improving control. Fourthly, 

it has a flared end proximally, which minimizes the risk of migration, and looped ends, 

which reduces the chance of tissue injury. Because of these modifications, a further 

reduction in stent-related complications appeared to be a realistic expectation, although 

no literature on this was available.

In retrospect, the large proximal diameter of the WallFlex colonic stent (30 mm), which 

is 8 mm greater than the most commonly used Wallstent, might have led to increased 

pressure on the colonic wall; the different material used in the WallFlex stent might also 

have affected the pressure on the colonic wall.26-28 Unfortunately there are no data on 

the influence of diameter, stent design, or stent material on the radial and longitudinal 

forces exerted by enteral stents. The existing data have mainly been collected in studies 

using endovascular stents.26-28 The change from sharp ends to looped ends could also 

have had an effect, as sharp ends tend to lead to scar formation on the normal colon 

wall, while looped ends seem to lead to slow erosion of the wall.

Besides the probable adverse effect of the stent design, the administration of 

chemotherapy might also have influenced the risk of perforation. In our series two 

perforations occurred nearly 1 year after insertion of the stent in patients on long-term 

chemotherapy. A recently published study by Karoui et al. 20 focusing on the influence of 

colonic stents in the management of chemotherapy in patients with stage IV colorectal 

cancer revealed two patients on chemotherapy (6%) who developed a late perforation, 
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occuring 3 months and 14 months after stent insertion. They concluded that the risk of 

tumor perforation in patients receiving chemotherapy deserves attention.

This is important because the availability of modern chemotherapy has improved the 

median survival in patients with stage IV colorectal cancer from around 11 months with 

conventional regimes to over 20 months with modern chemotherapeutic regimes.18;29 It 

seems likely, therefore, that the incidence of stent-related complications will increase as 

patient survival times lengthen.

Two other interesting articles have been published recently on the effect of primary 

tumor resection on survival in patients with stage IV colorectal cancer.30;31 These papers 

both concluded that palliative resection of primary colorectal cancer should be pursued 

in patients with irresectable distant metastasis as this prolongs survival for the majority 

of patients. The Costi et al. study 30 found no benefit for patients with carcinomatosis, 

however, and Konyalian et al.31 found less benefit for patients with more than 75% 

metastatic liver involvement. We do realize that this is a re-opening of an old debate, 

but an increasing number of studies do demonstrate a longer median survival time after 

resection of the primary tumor in stage IV colorectal cancer.30-34

We also considered the anatomical location of the stent as a probable explanation for 

the high number of perforations. We would have predicted that the curved sigmoid 

colon would be more prone to perforations. There are data in the literature supporting 

this possible explanation: a large review article revealed that most perforations occurred 

in the rectosigmoid area.11 In our series, however, four of the six perforations occurred in 

the descending colon, with the proximal end of the stent positioned several centimeters 

below the splenic flexure.

In contrast, the surgically treated patients in our study did very well. Only one intervention-

related complication occurred in the surgical group. The complication rate in surgically 

palliated patients is reported in the literature to be between 14% and 30%.3;17;31;35

The cost implications of shifting to endoscopic stenting in the management of left-sided 

colorectal cancer are mainly determined by a shorter hospital stay, fewer days spent 

in ICU, and fewer re-interventions.36 In our study the median hospital stay after the 

initial procedure was, in accordance with the literature, shorter in the nonsurgical arm. 

Because of the high number of re-interventions due to complications, however, there 

was no overall difference in total hospital stay. The total number of days in ICU was 

higher in the nonsurgical arm as a consequence of the complications, making a cost 

reduction by shifting to stenting highly unlikely.

The unexpected high rate of perforations in the nonsurgical arm (which could be specifically 

WallFlex-related or enteral stent-related) in patients on chemotherapy warrants attention. 

These findings, combined with the data from recent literature on primary tumor resection 

in stage IV colorectal cancer might support the recommendation that fit patients who 

are able to undergo surgery and who are candidates for postoperative chemotherapy 

Endoscopic stenting vs. surgery for stage IV left-sided colorectal cancer
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should be treated by surgical resection. Only another randomized prospective study, with 

a large number of patients, would help to confirm this recommendation.
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