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Abstract

Background Surgical management of left colonic cancer

presenting as an acute obstruction remains controversial

and still is associated with high mortality and morbidity

rates. Recently, self-expandable metallic stents (SEMS)

have been used as a bridge to surgery in an attempt to

decompress the colon and then allow elective one-stage

surgical resection without stoma placement. This study

aimed to compare the outcomes of emergency surgery

alone with emergency placement of colonic SEMS as a

bridge to surgery in terms of efficiency and reduction of the

stoma placement rate.

Methods A multicenter prospective, randomized, con-

trolled trial was conducted according to the consolidated

standards of reporting trials (CONSORT) Statement crite-

ria. Patients eligible for the study were randomized to

either emergency surgery or emergency SEMS as a bridge

to surgery. The primary outcome was the need for a stoma

(temporary or permanent) for any reason. The secondary

end points were mortality, morbidity, and length of hospital

stay.

Results Nine centers participated in the trial. Among the

70 patients eligible for the study, 60 were randomized and

included for the final analysis, 30 patients in each group.

Seven patients were randomized but did not fulfill the entry

requirements, whereas three further eligible patients were

not randomized for various reasons. Concerning the pri-

mary outcome, 17 patients in the surgery group sustained a

stoma placement versus 13 patients in the SEMS group

(p = 0.30). No statistically significant difference was noted

concerning the secondary outcomes. A total of 16 attempts

at SEMS placement (53.3%) were technical failures. Two

colonic perforations directly related to the stent placement

procedure occurred among the 30 randomized patients and

1 perforation occurred among the nonrandomized patients,

leading to premature closure of inclusions in the study

before the expected number of 80 patients was reached.

Conclusion This randomized trial failed to demonstrate

that emergency preoperative SEMS for patients presenting

with acute left-sided malignant colonic obstruction could

significantly decrease the need for stoma placement.
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Surgical management of malignant large bowel obstruction

remains controversial, particularly for left-sided tumors. In

an emergency setting, several strategies are offered to the

surgeon including the so-called two-stage surgery involv-

ing primary resection with colostomy (i.e., Hartmann’s

procedure) or proximal colostomy followed by resection

and one-stage surgery involving primary resection with

anastomosis.
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A Cochrane systematic review [1] failed to determine

the best evidence-based approach due to the limited num-

ber of surgical trials in this field and the weakness of their

methodology. Another systematic review including both

randomized and nonrandomized studies [2] suggested that

one-stage surgery could be superior.

Whatever the strategy chosen, the postoperative course

remains poor for many patients undergoing emergency

surgery. Findings have shown emergency surgery to be an

independent factor of mortality and morbidity [3, 4], and

about two-thirds of patients end up with a permanent stoma

[5, 6].

Recently, experience accumulated with colonic endo-

lumenal stenting for large bowel obstruction [7–10]

(treating the obstruction and then allowing subsequent

elective single-stage surgery) has led to consideration of

self-expanding metal stents (SEMS) used as a potential

bridge to surgery. According to a pooled review of 54

uncontrolled series of SEMS placement, including pallia-

tive indications, SEMS might be a useful option that avoids

colostomy and facilitates safer single-stage surgery [11]

with a clinical success rate of 84% to 94%, a perfora-

tion rate of 4%, a stent migration rate of 12%, and a

re-obstruction rate of 7%.

More recently, a systematic review including 88 studies

(15 of which were comparative) [12] and another smaller

systematic review [13] have suggested that SEMS insertion

is safe and effective, but the validity of these findings is

limited by the small sample sizes. Currently, little high-

level evidence is available, with only one published ran-

domized trial comparing emergency surgery and SEMS

insertion followed by elective surgery [14]. Two protocols

of randomized trials also have been published [15, 16], but

no results have been reported to date.

The main objective of the current trial was to determine

whether the strategy of inserting a SEMS as a bridge to

surgery could decrease the need for a stoma compared with

emergency surgery. Secondary objectives involved ana-

lyzing the effectiveness of the two respective strategies in

terms of mortality and morbidity.

Methods

Study design and participants

All consecutive patients presenting with confirmed acute

left-sided malignant large bowel obstruction in nine French

academic hospitals were asked for informed consent to be

included in this trial. After consent was obtained, the

patients were randomized to undergo either emergency

surgery (standard treatment) or SEMS insertion as a bridge

to surgery.

Inclusion criteria

The inclusion criteria required that patients be older than

18 years, fit for both emergency surgery and colonic

stenting, and presenting with obstructive symptoms, dila-

tion of the colon, and typical abnormalities confirmed by

water-soluble contrast enema, computed tomography (CT)

scan, or findings at colonoscopy suggesting left-sided

malignant obstruction. Eligibility for the study required

that the primary tumor be located between (including) the

splenic flexure and the rectosigmoid junction.

Exclusion criteria

The exclusion criteria ruled out patients presenting with

obstruction located proximal to the splenic flexure or distal

to the rectosigmoid junction who had symptoms suggesting

bowel perforation (particularly a cecal diameter exceeding

12 cm), other septic symptoms, abdominal tenderness,

spontaneous pneumoperitoneum, adjacent small bowel

involvement, or stage 4 tumors. Patients younger than

18 years, pregnant, unfit for either strategy, or lacking

informed consent also were not eligible for the study.

Patient demographics and the p-POSSUM score (Phys-

iologic and Operative Severity Score for the enUmeration

of Mortality and Morbidity) [17] were recorded for all

patients preoperatively, but the p-POSSUM score was not

considered as an exclusion criterion. Morbidity events were

defined as complications leading to an extended hospital

stay or rehospitalization. After randomization, all patients

were followed by the surgical team, and data were col-

lected even in the case of protocol violation or secondary

exclusion for whatever reason (i.e., nonmalignant

obstruction, secondary contraindication for the allocated

strategy).

Randomization

Due to the two obvious strategies under evaluation, it was

not possible to ensure any blinding. Randomization was

accomplished through a specific secured Web site allowing

for online control of inclusion criteria as well as random-

ization (during the first day of admission) using computer-

generated lists.

Surgical techniques and stenting procedures

Emergency surgery

Emergency surgery was performed through laparotomy.

Because there is no formal consensus about the gold

standard treatment in this setting, the choice of the proce-

dure performed was left to the discretion of the surgeon.

Surg Endosc (2011) 25:1814–1821 1815

123



The current options included one-stage procedure (i.e.,

colectomy, segmental or subtotal) with primary anasto-

mosis (with or without intraoperative colonic washout);

two-stage procedure (i.e., colectomy with terminal colos-

tomy [Hartmann’s procedure] or colectomy with primary

anastomosis and ileostomy or loop colostomy followed by

colectomy and stoma closure); and three-sage procedure

(i.e., loop colostomy followed by colectomy maintaining

the protective colostomy, to be closed at an later date).

When the patient’s physical status and disease staging

allowed further restoration of bowel continuity, this could

be undertaken after discharge. Colostomy could be con-

sidered a permanent solution in case of high reoperative

risk or patient choice.

Colonic stenting

All the stents used in this trial were Bard nitinol uncovered

self-expanding stents (Voisins le Bretonneux, France). All

physicians, radiologists, or endoscopists had to attest that

they felt competent with stent placement before being

selected in a participating center.

After the level of obstruction had been confirmed with a

water-soluble contrast enema, the SEMS was placed along

a guidewire through the lesion under radiologic or endo-

scopic guidance, as available at each center. Dilation of the

obstructive lesion before the stent placement was forbid-

den. When the SEMS did not cover the entire length of the

lesion, a second overlapping stent was placed. A further

water-soluble contrast enema was performed to authenti-

cate the accurate positioning of the stent and its efficacy in

decompressing the colon.

After SEMS insertion, clinical examination was repe-

ated to assess successful bowel decompression. Clinical

success was defined as the resolution of obstructive

symptoms and the production of flatus or stool within the

first 3 postprocedure days. In case of failure (no resolution

of obstruction symptoms), no further attempt was made,

and the patient underwent surgery.

Candidates for elective surgery, after clinical success of

the procedure, had to undergo surgery within the same hos-

pitalization period. In this group, urgent unplanned surgery

was indicated in case of technical failure of stenting, iatro-

genic morbidity of SEMS (bowel perforation), or clinical

failure, defined as a lack of bowel decompression within the

first 3 postprocedure days. Regardless of the procedure out-

come, patients were analyzed based on their initial random-

ization arm according to the intention-to-treat principle.

End points

Because of our hypothesis that SEMS could decrease the

need for stoma creation, the main end point was a stoma

constructed for any reason, whether temporary or defini-

tive. The secondary end points of the study were in-hospital

mortality, stent-related morbidity (i.e., bowel perforation),

surgical morbidity including both wound complications

(hematoma, infections, dehiscence) and intraabdominal

complications (peritonitis, abscess, hemoperitoneum,

anastomotic leak), extraabdominal morbidity (pulmonary

infection, urinary infection, venous thromboembolism,

cardiovascular or neurologic complications), and need for

reoperation for whatever reason.

Data collection

An electronic Case Record Form based on the source paper

form completed by the treating physician was built and

systematically monitored by the main investigator. The

data then were verified and collected in a Microsoft-Excel

file and analyzed using the SEM software [18].

The current study was under the control of the Agence

Française de Sécurité Sanitaire des Produits de Sante (143/

147, Boulevard Anatole France 93285 Saint-Denis Cedex)

together with the Délégation de la Recherche Clinique du

Centre Hospitalier Universitaire de Montpellier (Professor

Bertrand Millat, main investigator). As defined in the

protocol, the trial had to be discontinued in case of major

side effect events related to the device used for stenting

according to reports made to the trial monitor.

Statistical analysis

Data analyses were accomplished on an intention-to-treat

basis and analyzed using the SEM software [18]. The chi-

square test was used to compare stoma and other qualita-

tive variables (including the center effect) between groups.

For quantitative variables, intergroup comparisons used the

Student t-test or the Kruskal-Wallis H test depending on

normality of distributions, equality of variances, or both.

All p values less than or equal to 0.05 were considered

statistically significant.

According to the nationwide French experience [4] and

published literature [2], we assumed that approximately

50% of patients presenting with a left-sided malignant

colonic obstruction would have a stoma created at first

intention and that the other 50% would undergo one-stage

emergency surgery, with 10% of these patients possibly

having a diverting stoma created because of complications.

Thus, 55% of the patients who underwent emergency sur-

gery would potentially end up with a stoma.

On the other hand, at the beginning of the current trial,

according our own nationwide French experience and

published literature [9], we assumed that 20% of the

patients who underwent SEMS insertion would eventually

have a stoma created subsequent to technical or clinical
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failure or due to complications. We calculated that the

study should enroll 80 patients to have 90% power to detect

a 5% effect size using one-tailed analysis.

Ethical issues

The trial protocol was submitted to the Ethical Committee

of the University Hospital of Montpellier and approved

(acceptance on 11 December 2001). Informed consent had

to be signed by the patients before their inclusion in the

study. The trial was conducted according the principles of

the Declaration of Helsinki [19].

Results

Flow chart

From December 2002 to October 2006, 70 consecutive

patients presenting with left-sided malignant colonic

obstruction were considered eligible for the trial. Three of

these patients were not included because their treatment

occurred before the randomization could take place (one

primary surgery and two stent placements as bridges to

surgery). Two randomized patients were excluded because

of protocol violation. They did not have surgery after stent

placement.

Of the remaining 65 randomized patients, 5 were not

considered for further analysis: 3 because of a benign

obstructive lesions and 2 because of a mistaken level of

bowel obstruction (1 proximal to the splenic flexure and 1

distal to the rectosigmoid junction). In the final analysis, 60

patients were included in the trial, 30 in each group

(Fig. 1).

Of the nine centers participating in this trial, one

included 31 patients, two included 7 patients each, two

included 4 patients each, two included 3 patients each, and

one included 1 patient. Because the centers entered the

study at different times, their durations of participation in

the study were unequal.

Comparisons of the main outcome criteria between the

center that included the largest number of patients (n = 31)

(Rouen University Hospital) and the seven other centers

did not show any center effect except a stoma rate (11/31

Fig. 1 Flow diagram of the trial
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vs 17/29) with marginal significance (p = 0.073, Fisher’s

exact test).

Characteristics of patients

The preoperative population demographics were not found

to differ statistically in terms of age, body mass index

(BMI), sex, tumor location, or p-POSSUM score (Table 1).

The median time between the onset of obstructive symp-

toms and hospital admission was not statistically different

between the two groups: 2 days (range, 0–6 days) in the

surgery group versus 2 days (range, 0–5 days) in the SEMS

group. On the other hand, the median times between the

hospital admission and the initial procedure also were

statistically equal: 1 day (range, 0–6 days) in the surgery

group versus 2 days (range, 0–10 days) in the SEMS group

(p = 0.18).

Main end point

Stoma placement was performed for 17 patients (57%) in

the surgery group versus 13 patients (43%) in the SEMS

group (p = 0.30). Of the 17 stomas placed in the surgery

group, 16 were constructed at the initial operation, whereas

1 was indicated because of a colonic anastomotic leakage.

Two of these stomas placed at first intention were closed

during the same hospital stay.

In the SEMS group, 12 stoma were placed at first

intention because of failure or complication of the proce-

dure, whereas 1 was fashioned secondary to an ileorectal

anastomotic leakage after subtotal colectomy.

Restoration of bowel continuity was obtained for nine

patients (30%) in the surgery group and four patients (13%)

in the SEMS group (p = 0.12). The median duration of

stoma placement did not differ statistically between the

surgery group (84 days; range, 5–638 days) and the SEMS

group (96 days; range, 22–118 days) (p = 0.68).

SEMS placement outcomes

Radiologists performed 13 attempts and gastroenterologists

17 attempts at SEMS placement. The mean duration of

the procedure was 61 ± 31 min (median, 52 min; range,

20–150 min).

For 14 patients (47%), SEMS insertion was technically

successful. Subsequent bowel transit recovery was experi-

enced by 12 patients (40%), whereas clinical failure of

colonic decompression occurred for 2 patients (14%). One

of these two patients had persisting obstruction symptoms,

and one experienced immediate postprocedure symptoms

of peritonitis due to cecal perforation after an endoscopic

procedure.

The result for 16 attempts (53%) at SEMS placement

was technical failure. The reason for the technical failure

was inability to pass the stricture with the guidewire for 13

patients, malfunction of the stent delivery system for 1

patient, and observation of direct colonic perforation dur-

ing the procedure for 2 patients (7%). Among the unsuc-

cessful procedures, seven had been performed

radiologically, whereas nine had been done endoscopically.

In the inclusion period, two bowel perforations occurred

during the stenting procedures, in addition to one perfo-

ration in a nonrandomized patient. These major side

effects, associated with the unexpected high rate of tech-

nical failures, led the steering committee to interrupt the

trial after 65 patient inclusions.

Surgical outcomes

Surgery group

Various surgical strategies were carried out. One-stage

procedures were achieved for 14 patients (47%). Two-stage

surgery was completed for eight patients, whereas two

patients underwent three-stage surgery. Bowel continuity

was not restored in six patients (four proximal loop

colostomies and two Hartmann procedures). The mean

duration of surgery was 122.5 ± 48.4 min.

SEMS group

All 12 patients who underwent SEMS placement with both

technical and clinical success had elective colonic resection

and primary anastomosis, with a median interval time of

7 days (range, 5–19 days) between the two procedures.

The postoperative course was uneventful for all 12 patients.

Table 1 Baseline characteristics of patients

Item SEMS (n = 30) Surgery (n = 30) p Value

Age (years) 70.4 ± 10.3 74.7 ± 11.3 0.12

Sex ratio (M/F) 16/14 13/17 0.44

BMI (kg/m2) 24.2 ± 5.1 23.3 ± 4.2 0.23

p-POSSUM 24.2 ± 7.6 21 ± 5.2 0.11

Cecal diameter (cm) 9.5 ± 0.9 10 ± 1.2 0.07

Tumor location

Rectosigmoid 8 7 0.15

Sigmoid colon 15 18

Descending colon 6 2

Splenic flexure 0 3

Not available 1

SEMS self-expandable metallic stent, BMI body mass index,

p-POSSUM Physiologic and Operative Severity Score for the

enUmeration of Mortality and Morbidity

Values are means ± standard deviations
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Among the remaining 18 patients in the SEMS group,

the surgical strategy consisted of one-stage surgery for 6

patients, Hartmann procedure for 6 patients, colonic

resection with protective stoma for 4 patients, and loop

stoma placement for 3 patients (1 followed by colonic

resection). All these surgical procedures took place within

24 h after failure of SEMS placement.

Overall, the colonic resection rate was similar in the

surgery (87%) and SEMS (93%) groups (p = 0.7). No

statistical difference was found between the two groups

regarding the overall rate of primary anastomosis without

leakage (43% in the surgery group vs 53% in the SEMS

group; p = 0.45).

Secondary end points

Four patients died during the initial hospital stay. One

patient in the surgery group died on the day of surgery

(Hartmann procedure) of multivisceral failure. His preop-

erative p-POSSUM was calculated at 46. Three patients

died in the SEMS group (1 from rapid progression of his

neoplastic illness, 1 from mesenteric infarction, and 1 from

septic shock and multivisceral failure after anastomotic

leakage). These three patients had undergone initially

unsuccessful SEMS placement due to impassable stricture

along the guidewire. Their p-POSSUM scores were

respectively 18, 22, and 17.

The overall postoperative complications are listed in

Table 2. No statistically significant difference involving

these items was observed.

Five patients had to undergo reoperation (2 in the sur-

gical group and 3 in the SEMS group). The reasons were

four anastomotic leaks with diffuse peritonitis (2 in each

group) and one intraperitoneal abscess evacuation (for a

patient allocated to the surgery group). None of these

anastomotic leaks occurred after one-stage anastomosis

subsequent to effective SEMS placement.

In addition to the aforementioned direct colonic perfo-

rations reported during SEMS placement procedures, eight

pathology reports of the colonic resection specimen dem-

onstrated clinically silent bowel perforation by the pros-

thesis. Most were described as perforations located at one

or both extremities of the stent.

The median cumulative global duration of hospital stay

was not statistically different between the two groups:

17 days; range, 7–126 days in the surgery group vs

23 days; range, 9–67 days in the SEMS group (p = 0.13).

Discussion

The main finding of the current trial was that no change

occurred in the stoma rate whether a SEMS was placed or

not. Our findings failed to confirm the findings to date from

nonrandomized or retrospective studies or from studies

with palliative intent suggesting a significant reduction in

morbidity, mortality, and need for stoma placement when

SEMS are inserted before surgery [11, 12, 20, 21].

More importantly, our findings are in contrast to those of

the randomized trial published recently [14]. This trial

from China was quite similar to our trial but included fewer

patients (n = 48), in the stent group. The patients under-

went subsequent laparoscopic resection, and significantly

more one-stage surgery was performed in this group

(compared with emergency open surgery). None of the

patients in this group had a permanent stoma.

These favorable and impressive results are clearly in

contrast to the results of the current trial. Thus, con-

tradicting the Chinese experience [14], SEMS did not meet

its goal as a bridge to surgery within a multicenter French

experience.

The conflicting results from China and France (obtained

during the same period, 2002–2006) highlights the need for

further evidence-based evaluation of stenting as a bridge to

surgery in the setting of further randomized trials or at least

a further systematic quantitative review.

It is notable that all 12 patients who underwent the

SEMS procedure with both technical and clinical success

had elective colonic resection and primary anastomosis

afterward, with an uneventful postoperative course. This

finding could suggest that inserting the stent permitted an

uncomplicated surgery. Another possible reading could be

that the technical possibility of the SEMS placement itself

Table 2 Complications after primary surgery

SEMS

group (n)

Surgery

group (n)

p Value

Abdominal complications

Anastomotic leak 2 2

Peristomal abscess 2

Mesenteric infarction 1 1

Intraperitoneal abscess (evacuated) 1 0

Parietal abscess 3 2

Total 7 7 1.00

Extraabdominal complications

Urinary infection 2 3

Pulmonary infection 1 3

Renal failure 2 3

Pleural effusion (evacuated) 1 0

Pneumothorax 1 0

Cardiac failure 1 1

Total 8 10 0.57

SEMS self-expandable metallic stent
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reflects initial better conditions, thus followed by an easy

surgical management.

Of ethical concern is the decision to discontinue the trial

early because of the high number of major adverse events

occurring in the SEMS group, namely, bowel perforation

during the stent placement procedure. Similar findings

were reported as reasons for the recent premature closure

of a randomized study due to an unexpectedly high rate of

stent-related morbidity [14, 22], although under different

circumstances because that trial was conducted in a palli-

ative setting, and perforations occurred later.

The number of technical failures (50%) in our trial also

deserves comment. We intentionally selected patients with

complete colonic obstruction proven on clinical and

radiologic grounds, thereby restricting the inclusions to

absolute acute situations. The acute condition probably is

the key point of our trial. It might explain, despite the

expertise of the participating physicians, the high rate of

technical failure, particularly the recurrent difficulty pass-

ing the constrictive bowel lesion.

Although the reported time between the hospital

admission and the initial procedure was equivalent between

the two groups, it probably would have been interesting to

record the time of the patient’s randomization. Indeed, this

would have ignored a possible period preceding the

definitive diagnosis and complete evaluation of the patient.

Comparing the time between randomization of the patient

and achievement of the procedure could obtain information

about the practicality of these tactics for patients requiring

a true urgent colonic decompression.

Besides the clinical perforations after stenting in our

trial, another finding deserves comment, namely, the

numerous (n = 8) histologic findings in our study of silent

bowel perforations in the resected specimens related to

the design of the stents. This matter of concern from an

oncologic aspect raises the question of possible tumor

dissemination after stenting [23].

Furthermore, care for the cost effectiveness of the SEMS

procedure should constitute an additional concern, partic-

ularly if the method is proposed as a bridge to laparoscopic

surgery. Our approach has in some way indirectly

appraised the feasibility of both strategies and practical

access to both, presuming a 24-h available skilled specialist

in either domain and assuming the possible greater diffi-

culty of stent placement compared with diverting stoma

construction in this particular challenging condition.

Obviously, further safety and efficacy evaluation of SEMS

placement as a bridge to surgery is needed to assess its

feasibility and expected benefits compared with surgical

treatments.

The upcoming results of randomized controlled trials

currently being conducted should hopefully continue to

highlight the problem and assist the physician in selecting

the best strategy when faced with this somewhat complex

situation. In the future, particular attention needs to be paid

to the clinical severity of malignant colonic obstruction and

the time needed to obtain relief from this condition.

In conclusion, our study has shown that colonic stenting

for acute malignant obstruction as a bridge to surgery is

neither safer nor more effective for relief of obstruction

than traditional surgery in the emergency setting. Further

studies are necessary compare the carcinologic outcomes

of the two reported strategies.
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