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Abstract

Background The aim of the present study was to analyze
the results of our experience with elective placement of
self-expandable metallic stents (SEMS) in patients with
stage IV obstructing colorectal cancer. A systematic review
of the literature was also carried out to analyze the factors
influencing the results of SEMS placement and to deter-
mine if there has been any improvement in the more recent
period.

Materials and methods The results of a personal series of
100 patients were analyzed. There was no case of mortality
or major morbidity. The systematic review included 27
articles published from April 2007 to December 2011.
Results In our experience the technical success rate was
96 % and the clinical success rate was 92 %. During the
follow-up period a repeat colonoscopy was needed in 31 %
of the patients for recurrent symptoms of obstruction due to
fecal impaction (19 %), tumor growth (8 %), or stent dis-
lodgment (4 %). Review of the literature showed similar
results, with a significant improvement in the reports of the
last 6 years; procedures performed on an emergency basis
had poorer results.

Conclusions Self-expandable metallic stent placement
offers a valid alternative to surgery in patients with
obstructing stage IV colorectal cancer, but careful follow-
up is required.
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Introduction

Self-expandable metallic stents (SEMS) are metallic tubes,
which once placed at the level of the colorectal obstruction,
expand to resume their primitive diameter. This natural
expansion derives from the elasticity of the nickel-titanium
compound Nitinol, which resumes its initial diameter at body
temperature. The procedure presents many advantages in
patients with stage I'V colorectal cancer causing obstruction,
in comparison with a diverting colostomy, which is associ-
ated with many negative psychological aspects. Self-
expandable metallic stents can be placed under light sedation
without the need for laparotomy with all its related matters;
hospital stay is shorter, with reduced costs and less discom-
fort for the patient and his/her family [1-6]. In the last
12 years, we have resorted to this technique in patients with
stage IV not resectable colorectal obstructing cancer.

Here we report our experience, which has the advantage
of presenting the perspectives of surgeons and not, as
usual, of gastroenterologists. A systematic review of the
literature is also included.

Particular attention was paid to technical and clinical
results of the procedure.

Materials and methods

From December 1999 to December 2011, 100 patients with
stage IV colorectal cancer were treated at Department
Pietro Valdoni with SEMS placement. They were pro-
spectively evaluated. The cancer was located in the rectum
or the sigmoid colon. The procedures were performed by
one or two surgeons. The majority of the patients were
referred from another hospital. All procedures were per-
formed electively.
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Inclusion criteria were (1) patients with proven adeno-
carcinoma, (2) symptoms of obstruction lasting longer than
3 months, (3) cancer causing significant reduction in lumen
diameter, (4) stage IV disease as demonstrated by preoper-
ative computed tomography (CT) scan, (5) procedure per-
formed under elective conditions by experienced surgeon.

Patients had a diagnosis of obstructing sigmoid rectal
cancer on the basis of preoperative colonoscopy with
biopsies. A CT scan showed distant metastases, and the
tumor was considered stage IV. All patients were fully
evaluated, and any fluid or electrolyte imbalance was
corrected before the procedure was carried out. A complete
cardiologic and respiratory evaluation was conducted and
the proper therapy started. All patients, except the ones
with complete obstruction as determined by preoperative
colonoscopy, underwent bowel preparation the day before
the procedure (Golytely, Colite, Nulytely, 3 liters). A few
hours before the procedure a low-pressure water enema
was administered. The stent placement procedure was
performed under light sedation with benzodiazepine at a
dosage depending on the patient’s body weight.

SEMS placement

A guidewire was passed through the obstruction. In the
initial experience the guidewire was passed blindly through
the obstruction under fluoroscopic and endoscopic guid-
ance. The guidewire was directed toward the obstruction
with a colonoscope, which remained in position distal to
the tumor, to avoid the risk of perforation. More recently
we have adopted a modification of the technique in which a
pediatric nasogastroscope (4.8 mm in diameter) is used to
pass the obstruction. In this way it is possible to have direct
vision of the anatomy and pathology, and to pass the
guidewire above the obstruction through the nasogastro-
scope. This has made the procedure much simpler, faster,
and, at least theoretically, has reduced the risk of perfora-
tion or bleeding. The SEMS apparatus (Precision Colonic
Stent System, Boston Scientific Microvasive, Natick, MA)
was placed at the level of the obstruction through the
guidewire previously inserted, and finally deployed under
fluoroscopic guidance. The length of the stent ranged from
9 to 12 cm. Initially we used the Ultraflex OTS stent;
recently, we have used the Wallflex TTS stent (Boston
Scientific, Boston, MA). The majority of the patients had
one stent placed. In 10 patients two stents were required.

Clinical characteristics of the patients
The clinical characteristics of the 100 patients included in
the study are summarized in Tables 1 and 2. The mean age

of the 100 patients was 77 years; 62 were men and 38 were
women. The cancer was located in the rectum in 55
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Table 1 Clinical characteristics of 100 patients (personal experience)

Mean age, years 77+ 6

Liver metastases not operable 90

Ascites and peritoneasl implants® without liver 10
metastases at CT scan

Procedure performed under elective/semi-elective 100
conditions

Referral from another hospital 82

Admission to our hospital with symptoms of acute 5
obstruction

Previous colorectal surgical resection 15

Previous admission to the hospital with symptoms 10

of acute obstruction

 Histologically proven to be cancer implants

CT computed tomography

Table 2 Follow-up data 100 patients (personal experience)

Mean follow-up, days (range) 123 (25-356)

Patients lost to follow-up 10
Repeat colonoscopy performed 31
New stent inserted 13
Patients followed in another hospital 20
Patients followed in our hospital 80

patients and in the sigmoid colon in 45 (in 7 of these 45
patients the tumor was located just at the junction between
sigmoid colon and descending colon). Symptoms of
obstruction were present in all patients. Ten patients had a
previous admission to the hospital with an acute obstruc-
tion that had resolved spontaneously. All patients were
admitted in a condition of fluid and electrolyte imbalance.
A previous CT scan showed distant metastases and/or
ascites and peritoneal implants in all patients.

Review of the literature

A systematic search in the literature (Pub Med) was done to
December 2011. The search included the terms “endo-
scopic stenting for colorectal cancer,” “colorectal cancer
obstruction,” “palliative management of colorectal can-
cer.” The search aimed to review the mortality and mor-
bidity rates after endoscopic stenting in patients with
obstructing colorectal cancer. One particular goal was to
determine whether the results of the procedure had
improved after the initial experiences. For these reasons
recent articles were compared to the systematic review
published by Watt et al. in 2007 [3], which included 1,785
patients collected from 88 reports. In our review, 26
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Table 3 Review of the literature (2007-2011), early results after self-expanding metallic stent (SEMS) placement for malignant colorectal

obstruction

Author No. of patients Condition Technical (clinical) success Perforation (%) Mortality (%)
Watt et al. (2007) [3] 1,785 Elective-emergency 96 % (92 %) 4.5 NA
Song et al. (2007) [14] 151 Elective-emergency 96 % (95 %) 11 NA
Repici et al. (2007) [15] 42 Elective 97 % (91 %) 0 0
Fregonese et al. (2008) [16] 36 Emergency 97 % (81 %) 9 % 0

Alcantara et al. (2007) [17] 95 Elective-emergency 95 % (95 %) 4 % 0

Shrivastava et al. (2008) [18] 91 Elective 89 % (87 %) 11 %

Im et al. (2008) [19] 42 Elective 100 % (86 %) 2 0
Kim et al. (2008) [20] 31 Emergency 100 % (100 %) 0 0
Keswani et al. (2009) [21] 34 Elective 97 % (89 %) 3 0
Jung et al. (2010) [22] 39 Elective 100 % (87 %) 3 0
Vemulapalli et al. (2010) [23] 53 Emergency 94 % (94 %) 1 0
Al Samaaree et al. (2010) [24] 38 Elective-emergency 92 % (71 %)

Nagula et al. (2010) [4] 16 Elective 100 % (100 %) 0 0
Small et al. (2010) [25] 233 Elective 96 % (95 %) 0.5 0
Donnellan et al. (2010) [26] 43 Emergency 94 % (94 %) 5 5°
Bielawska et al. (2010) [10] 30 Elective-emergency 97 % (83 %) 0 3
Lee et al. (2010) [6] 46 Elective-emergency 100 % (85 %) 5 2
Branger et al. (2010) [27] 93 Elective emergency 97.5 % (86 %) 3 6.5%
Park et al. (2011) [7] 103 Elective 100 (99 %) 0 0
Lee et al. (2011) [13] 71 Elective 96 % (96 %) 0 1
Luigiano et al. (2011) [28] 39 Elective emergency 92 % (90 %) 0 2
Arya et al. (2011) [29] 16 Emergency 100 % (94 %) 0 0
DeGregorio et al. (2011) [30] 467 Elective emergency 92.5 % (90 %) 0 2
Saida et al. (2011) [31] 141 Elective emergency 96 % (93 %) 0 0
Manes et al. (2011) [8] 201 Elective 91.5 % (82 %) 4 0
Van Hooft et al. [12] 11 Elective 0% 0°

Van Hooft et al. [9] 47 Emergency 19 % 13*

 Includes mortality for subsequent colorectal resection

® Six perforations in 11 patients during the follow-up

articles published from April 2007 to December 2011 were
analyzed.

Inclusion criteria

No language restriction was applied. For publications by
the same authors, only the more recent article with the
largest number of cases was included. Articles were
selected if they presented sufficient data concerning mor-
tality and complications. Ten articles were not included
because data were incomplete or because results for fewer
than 8 patients were reported. Overall 2,209 patients were
included in our review (Table 3), and their clinical out-
come was compared to the 1,785 patients reported by Watt
et al. [3]. There were 8 prospective studies and 18 retro-
spective reviews of clinical series. The aim of our analysis
was to determine (1) factors affecting results of SEMS

placement and (2) any improvement in results in compar-
ison to the previous meta-analysis.

Data extraction

Data were extracted using standardized tables developed a pri-
ori. Because of the significant heterogeneity, data were pre-
sented grouped and split according to possible variables. The
variables analyzed, when possible, were clinical indication for
the procedure (acute versus chronic obstruction), clinical con-
ditions in which the procedure was performed (emergency or
elective conditions), and clinical and anatomic variables.

Statistical analysis
Both paired and unpaired Student’s #-tests and Fisher’s

exact test were used where appropriate. Differences were
considered significant at a p value of < 0.05.
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Results
Personal experience
Early results

There were no deaths in our series. The technical success
rate was 96 %. In 4 patients the procedure was not possible
because of sharp angulation of the obstruction. In another 4
patients, despite the technical success, symptoms of
obstruction persisted: all 4 of the patients had ascites and
peritoneal carcinosis. Overall clinical success was achieved
in 92 % of the patients (92/100).

Technical failures were more common in patients with
cancer of the sigmoid colon, or with complete obstruction,
but these differences were not statistically significant.
There was no technical failure (0/14) with the pediatric
nasogastroscope to pass the obstruction, in comparison
with 4 failures (4/86) with the standard technique
(» = NS). In the postoperative period there were three
cases of minor bleeding treated conservatively.

Late results

During the follow-up period there were 4 cases of stent
dislodgement (4 %). All 4 patients had a new stent inserted
with long-term success. More than 50 % of the patients had
chemotherapy and no case of perforation was noted. The
two most common complications were fecal impaction
(19 %) resolved with a repeat colonoscopy in all cases, and
tumor ingrowth within the stent (8 %), which was resolved
with placement of a new stent.

Review of the literature
Early results

In our review, mortality after SEMS placement ranged
from O % to 10 %, with a mean of 1.2 % (Tables 3 and 4).
This was statistically lower than that reported in the meta-
analysis of Watt et al. [3] (p < 0.05). Mortality was higher
when the procedure was performed under “emergency”
conditions (0.3 % versus 4.2 %; p < 0.05). However, this

Table 4 Summary of the results from comparisons between reviews
of the literature

Clinical Perforation
success (%) (%)

Technical
success (%)

Watt et al. (2007) [3] 96 92 4.5
(1,785 patients)
Our review (2011) 97 93 3

(2,209 patients)
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difference was not evident when the procedure was per-
formed under elective or ‘“semi-elective” conditions in
patients with admission to the hospital for acute obstruction
versus patients with chronic obstruction. In our review the
most detailed complication reported was colorectal perfo-
ration, which ranged from 0 % to 13 % (mean: 3 %). Even
in this case, the complication was more common in patients
who had the procedure performed in an emergency situa-
tion. The risk of perforation is lower than that reported in
the meta-analysis of Watt et al. [3] (p < 0.05). Technical
success ranged from 92 % to 100 % (mean: 97 %) and
again it was higher when the procedure was performed
under elective conditions. Technical success and clinical
success rates were higher than those reported in the 1,785
cases collected by Watt et al. [3] (p < 0.05).

Late results

Covered or uncovered stents seem to have similar results,
with a higher incidence of tumor ingrowth in patients who
had uncovered stents and a higher possibility of dislodg-
ment in patients who had a covered stent [7]. Complete
information about the increased risk of perforation in
patients who had a SEMS and chemotherapy was not
available. Two reports [8, 9] demonstrated an increased
risk of perforation at the site of the stent in patients who
had chemotherapy, and two other studies did not show any
increased risk [7, 10]. Because data were incomplete, it
was not possible to explore the possibility that this risk was
associated with a particular chemotherapeutic agent. In our
review three prospective studies [4, 11, 12] and one ret-
rospective study [13] analyzed the late results in patients
with stage IV obstructing colorectal cancer who underwent
SEMS placement versus diverting colostomy. Three
showed overall satisfactory results in patients with SEMS
placement. One study [12] showed the poorest results in
patients who had endoscopic stenting for the high inci-
dence of late colonic perforation (6/11 = 55 %)..

Discussion

Self-expandable metallic stent placement in patients with
stage IV not resectable obstructing colorectal cancer offers
many advantages over diverting colostomy. The procedure
can be performed under light sedation, the hospital stay is
short, and colostomy is avoided, which can represent a
significant burden in the relationship between the patient
and the surrounding world in his/her last period of life.
In our 12-year experience, results have been satisfactory,
with no operative mortality and no major complications.
Technical success is achievable in the majority of patients,
with early canalization and short hospital stay (in our
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experience mean postoperative hospital stay was 2 or
3 days). The one problem that prohibits SEMS placement is
the presence of sharp angulation of the obstruction, with
difficulty in passing the guidewire. To overcome this limi-
tation, we recently adopted the technique of using a pediatric
nasogastroscope (4.8 mm), to pass the obstruction in such a
way that the guidewire can go through the obstruction not
blindly, but under direct vision. This technique also provides
the theoretical possibility of avoiding bowel perforation
above the level of the obstruction, where the wall of the colon
is dilated and thin. Perforation in this situation is commonly
caused by blind passage of the guidewire around the distorted
anatomy. In all cases in which we have used the nasogas-
troscope under direct vision, the SEMS was placed more
easily and without complications.

In our review of the literature, results seem improved in
comparison to the earlier experience reported by Watt et al.
[3]. This could reflect many factors, including increased
experience (we compared 2,209 patients from 26 reports to
1,785 patients from 88 reports), better patient selection,
increased technology in SEMS placement, and, almost
certainly, a significant preference for performing the pro-
cedure under elective or semi-elective conditions. In our
review the percentage of procedures performed under
emergency conditions was much lower than that reported by
Watt et al. [3]. The advantage of performing SEMS place-
ment as an elective procedure has been confirmed in our
analysis, where outcome was better than when the proce-
dure was performed as an emergency. In a patient who
comes to the emergency department with acute obstruction
and with a diagnosis of colorectal cancer obstruction (easily
made today with CT scan), unless there is evidence of
perforation, SEMS placement can be deferred until the
general status of the patient is equilibrated with a proper
therapy, and the procedure can be performed in elective/
semi-elective conditions, by an experienced endoscopist,
with good assistance, in the right environment.

Endoscopic stenting can also be offered as a bridge to
resection in patients with acute obstruction. A recently pub-
lished randomized trial [9] has shown poor results with
emergency endoscopic stenting as a bridge to elective surgery
versus immediate emergency surgery. These findings testify
to the fact that endoscopic stenting performed under emer-
gency conditions is a challenging procedure and every effort
should be made to place the SEMS in elective-semi-elective
conditions, even in patients with an acute obstruction.

It is evident that in patients with SEMS careful follow-
up is required. In our experience a repeat colonoscopy
because of symptoms of recurrent obstruction was needed
in about 31 % of the patients during their reduced life
expectancy. In the majority of the cases the obstruction was
secondary to fecal impaction or tumor ingrowth within the
stent. Both these complications can be treated in an

outpatient basis with colonoscopy. In selected cases
placement of a new stent is required.

In our opinion a patient with stage IV not resectable
colorectal cancer who cannot be carefully followed is much
better off with a diverting colostomy. At the same time, the
need for such a careful follow-up can reduce the difference
in costs between the two forms of palliative treatment in
these patients.

In our series no patient had bowel perforation at the site
of the stent, and more than 50 % of the patients received
chemotherapy. We did not analyze in detail the chemo-
therapeutic agents given to our patients by our oncologist
colleagues. Two recent multicenter studies [8, 12] have
shown increased occurrence of perforation at the stent site
in patients who had also chemotherapy, a matter that raises
concerns about this form of treatment in this setting.
However, other reports have not confirmed this finding
[10], even if the chemotherapeutic regimens administered
are not always described.

In conclusion, SEMS placement offers a valid alterna-
tive to diverting colostomy as a form of palliative therapy
in patients with obstructing stage IV colorectal cancer.
However, a respectful and wise attitude toward this form of
therapy is required, including proper selection of the
patients, experienced operators, and careful follow-up.
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