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PURPOSE: The purpose of this study was to extend the
application of self-expandable metallic stents by investi-
gating their usefulness in treating colorectal obstructions
caused by unresectable extrinsic tumors.

METHODS: From January 2000 to November 2005, a total
of 60 colorectal stenting procedures were performed, and
57 stents were deployed in 39 patients with extrinsic
tumors. The success rate and complications were analyzed
retrospectively.

RESULTS: The most common etiology and location of
obstruction were advanced gastric cancer and transverse
colon. Technical success was 34 of 39 patients (87.2
percent). The causes of technical failure were immediate
stent migration (n=1), technical problems (n=1), and
access failure because of bowel immobilization (n=3).
Clinical success was 32 of 34 technical successes (82.1
percent). The two patients without clinical success had
multifocal strictures of the bowel. Complications
occurred in 22 of 57 stents (38.6 percent), including stent
reobstruction (n=14) and stent migration (n=5). All of
stent migrations except one developed with covered
stents.

CONCLUSIONS: In patients with colonic obstruction
caused by extrinsic tumors, stent insertion provided
effective symptom relief and can be a reasonable
alternative choice to a colostomy. An uncovered stent
might be more preferable, considering less migration
and remaining short life expectancy, compared with a
covered stent.
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Colorectal cancer is the most common cause of acute
large-bowel obstruction. Up to 30 percent of patients

with colorectal cancer have obstructive symptoms, and
the most common site of these obstructions is the left side
of the colon.1 Acute colorectal obstruction usually
requires rapid bowel decompression, such as emergency
surgery, which is associated with relative high mortality
and morbidity rates.2–5 Furthermore, emergency surgery,
usually a diverting colostomy, reduces the quality of life
and increases the psychologic stress of introducing a
stoma.6 Since the first successful stent placement with
malignant colorectal obstruction in 1991,7 many reports
have been presented on the usefulness of stent insertion
for treatment of colorectal obstructions caused by
colorectal cancer. Stent deployment in colorectal cancer
has been effective in both preoperative decompression of
acute colorectal obstruction, the so-called bridge to
surgery, to allow time to perform elective surgery and
for palliation in patients who are not candidates for
surgery.8,9

Colonic obstructions also occur as the result of
invasive extrinsic tumors. In this setting, the surgery with
curative intent is nearly impossible because most patients
are at an unresectable advanced stage. Considering the
poor prognosis, short life expectancy, and high mortality
and morbidity rate of the palliative surgery, stent insertion
might be a good therapeutic option instead of palliative
surgery.10,11 In contrast to colorectal cancers, where the
obstructions are caused by intraluminal growth, nonco-
lorectal extrinsic tumors usually cause large-bowel
obstructions as the result of extrinsic invasion and
compression.11,12 In these cases, most of the tumors are
in state of carcinomatosis and the colon is immobilized,
which means that the bowel is not movable because of
adhesions during the colonoscopy. Therefore, it could be
difficult to access the obstructive lesion during stent
insertion. In addition, because the surface of the
obstructed lumen is smoother, less nodular, and less
prominent than it is in colorectal cancer, it might be
difficult to fix a stent to the wall of the lumen in extrinsic
compression. However, little data exist on the use of
colorectal stents in patients with colorectal obstruction
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caused by noncolorectal cancer. The purpose of this study
was to analyze the effectiveness and complications of self-
expandable metallic stents (SEMS) for palliation of large-
bowel obstructions caused by noncolorectal cancer.

PATIENTS AND METHODS

From January 2000 to November 2005, a total 39 patients
at Severence Hospital, Yonsei University College of
Medicine, underwent SEMS insertions for palliation of
large-bowel obstructions caused by noncolorectal malig-
nancies. All patients exhibited clinical features of colorec-
tal obstruction, such as obstipation or constipation longer
than 48 hours, abdominal distension, nausea, vomiting,
or cramping abdominal pain. The abdominal x-rays
showed dilated colons proximal to the obstruction site,
and large-bowel obstruction was confirmed by means of
CT, barium enema, or colonoscopy before stentings.
SEMS insertions were undertaken for rapid decompres-
sion because they were thought to be appropriate for stent
insertion, considering patients’ refusal for colostomy,
severe morbidities and mortalities after surgery, unresect-
able cancer with carcinomatosis, and short life expectancy
in all patients with cancer.

Stent insertion was performed under endoscopic and
fluoroscopic guidance. All patients received a cleansing
enema a few hours before the procedure, and endoscopy
was performed with intramuscular pethidine (25 mg).
After the obstructing tumor was identified by endoscopy,
a 0.035-inch guidewire, preloaded on an ERCP catheter,
was introduced through the stricture under combined
endoscopic and fluoroscopic controls. Once the guidewire
had been passed through the lesion, the ERCP catheter
was advanced to the proximal portion of stricture over the
guidewire. The guidewire was then removed and a
contrast medium was injected to determine the length

and morphology of the malignant stricture. Subsequently,
a stiffer guidewire was inserted through the catheter
proximally to the stricture. With the guidewire in place,
the lubricated self-expandable colorectal stent delivery
catheter was advanced through the working channel of
the endoscope over the guidewire until the stent was
positioned across the stricture. Upon releasing the stent
delivery catheter, stent deployment started proximally and
progressed distally, monitored by endoscopy and fluoros-
copy (Fig. 1). After deployment of the stent, the delivery
system and guidewire were removed. Simple abdominal
radiography was taken during hospitalization to confirm
the proper stent deployment and expansion.

We defined technical success as stent deployment
across the entire length of the stricture, patency of the
stent, and radiologic relief of obstruction and clinical
success as the ability to defecate and the relief of
obstructive symptoms. We analyzed the demographics,
etiologies of obstructions, location of obstructions, tech-
nical or clinical success rates, complications from SEMS,
and differences in clinical results according to stent types
(covered vs. uncovered).

Statistical Analysis
Statistical analysis was performed by using the SPSS Base
12.0 statistical package. Values were given as means±
standard deviations. Categorical data was compared by
using the chi-squared test. Values of P<0.05 were
considered to be statistically significant, and all P values
were two-tailed.

RESULTS

Patient Characteristics
In a total of 39 patients (19 males), 37 patients were done
palliatively, and the remaining 2 were preoperative.

FIGURE 1. After SEMS was deployed successfully under the endoscopic and fluoroscopic guidance, stool
was passed. SEMS=self-expandable metallic stents
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However, these two patients were confirmed as exhibiting
carcinomatosis during surgery after the successful stent-
ings. Therefore, open and closure of abdomen was
performed in two patients. The mean age of the patients
at the time of stent deployment was 56 years. All patients
were incurable because of the advanced stage of their
cancers, and 29 patients exhibited carcinomatosis. The
most common etiology of colonic obstruction was
advanced gastric cancer (n=31), and the most common
site of obstruction was transverse colon (n=11; Table 1).
Previous abdominal surgery for malignant disease was
performed in 31 patients (79.5 percent) and chemother-
apy, including IV or oral, after stent insertion in 14
patients (35.1 percent). The median survival after SEMS
insertion was 81 (range, 2–640) days, excluding the five
patients who were lost during follow-up.

Technical and Clinical Success
SEMS insertions were successful in 34 of 39 patients (87.2
percent technical success rate) and symptoms were
resolved within 24 hours in 32 patients (82.1 percent
clinical success rate). Of five patients that were not
technical successes, three patients involved colonic im-
mobilization caused by carcinomatosis and adhesion, one
patient showed the stent migrating immediately after stent
deployment, and one patient had a technical problem—
the stent was malpositioned because of acute angle of
colon during stent insertion. Two patients in which
clinical failure accompanied some technical success had
multifocal strictures in the proximal portion of the

obstructive lesions. Of the seven patients with technical
or clinical failure, surgical intervention with a colostomy
was performed in four patients and additional successful
stent insertions were performed in the remaining three
patients (Table 2). According to the site of obstruction,
the range of technical success rate varied from 71.4 to 100
percent, and clinical success from 60 to 100 percent; the
difference was not significant.

A total of 60 stent procedures were attempted and 57
stents (Taewoong Medical Co., Seoul, Korea) were
deployed in 39 patients with colorectal obstructions
caused by noncolorectal extrinsic tumors initially and
during the follow-up period. Three procedures without
stent deployments were failed before stent insertion
because of bowel immobilization. Two of 57 stents failed
because of immediate stent migration and technical
problems.

The 57 stents consisted of 38 uncovered stents and 19
covered stents. In two of five patients, two stents were
deployed coaxially to cover a long stricture, and in three
of five patients, two stents were simultaneously inserted
apart because of two obstruction sites. During the follow-
up period, 11 patients had to have multiple stent
deployments because of reobstruction, migration, and
other etiology. In detail, two stents were deployed in
seven patients because of a technical problem (1 patient),
migration (1 patient), and reobstruction (5 patients). In
four patients, three stents were inserted because of two
reobstructions in three patients and migration and
reobstruction in one patient.

Table 1. Patient demographics

No. of patients
(N=39)

Age (yr) (mean±SD) 56.02±13.33
Male/female ratio 19/20
Stage IV (%) 39 (100)
Carcinomatosis 29 (74.4)
Previous abdomen surgery 31 (79.5)
Chemotherapy after SEMS insertion 14 (35.9)
Median survival after SEMS insertion (days)* 81 (range, 2–640)
Etiologies of obstruction (n=39)
AGC 31 (79.5)
Bladder cancer 2 (5.1)
Cervix cancer 2 (5.1)
Gall bladder cancer 2 (5.1)
Ovarian cancer 1 (2.6)
Pancreatic cancer 1 (2.6)
Sites of obstruction (n=39)
Ascending colon 1 (2.7)
Transverse colon 11 (28.2)
Splenic flexure 5 (12.8)
Descending colon 5 (12.8)
Sigmoid colon 7 (17.9)
Rectum 10 (25.6)

SEMS=self-expandable metallic stent; AGC=advanced gastric cancer; SD=standard
deviation � Data are numbers with percentages in parentheses unless otherwise indicated.
� *Five patients were lost during follow-up.

Table 2. Technical and clinical success rates of SEMS

No. of patients
(N=39)

Technical success 34 (87.2)
Clinical success 32 (82.1)
Etiologies of technical and clinical failure
Immediate migration of SEMS 1 (2.6)
Technical problem 1 (2.6)
Colonic immobilization 3 (7.7)
Multifocal stricture* 2 (5.1)
Treatment for technical and clinical failure
Surgery 4 (10.3)
Other stent insertion 3 (7.7)

SEMS=self-expandable metallic stent. � Data are numbers with percentages in parentheses.
� *Two patients had clinical failure with technical success.

Table 3. Complications from SEMS

Complication
No. of stents
(N=57)

Mean duration
(days)

Stent reobstruction 14 (24.6) 59.3±74.6
Stent migration 5 (8.8) 15±30.2
Stool incontinence 3 (5.2) 1.3±0.6
Total 22 (38.6)

SEMS=self-expandable metallic stent. � Data are numbers with percentages in parentheses
or means±standard deviations.
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Complications from SEMS
Complications after stent insertion occurred in 22 of 57
stents (38.6 percent). These complications included: stent
reobstruction (n=14), stent migration (n=5), and stool
incontinence (n=3). The mean time interval between
stent insertion and the onset of complications was 59.3
days for stent reobstruction, 15 days for stent migration,
and 1.3 days for stool incontinence. Stent reobstructions
all developed after seven days of stent insertion. In stent
migration, four were developed within 2 days and one in
69 days after stent insertion. However, there were no
major complications, such as perforation and bleeding
(Table 3).

Uncovered vs. Covered
Of 57 deployed SEMS insertions, 38 were performed with
uncovered stents and 19 with covered stents. The
technical success rate was higher with uncovered than
covered stents (100 vs. 89.5 percent; P=0.042) and clinical
success rates were statistically indistinguishable (94.7 vs.
84.2 percent; Table 3). As for complications, migrations
occurred more with covered than uncovered stents (21.1
vs. 2.6 percent; P=0.038; Table 4).

DISCUSSION

In the past, surgery was the only treatment to relieve
colorectal obstructions caused by colorectal cancer.
However, urgent surgery on an unprepared bowel is
associated with high morbidity (10–36 percent) and high
mortality (6–30 percent) compared with elective surgery
(morbidity, 4–14 percent; mortality, 1–7 percent).3 For
this reason, alternative measures to decompress a colonic
obstruction are required to convert the emergency surgery
into an elective surgery. Although various techniques,
such as balloon dilatation, laser coagulation, and instal-
lation of decompressive tubes, have been performed, these
procedures all proved to be less than optimal.13–15 Since
Dohmoto first used a self-expandable metallic stent in the
treatment of malignant colorectal obstruction,7 SEMS has
been used as an alternative option for the treatment of
acute colorectal obstruction in place of emergency
surgery. To date, SEMS was usually used as a bridge to
surgery in patients with resectable masses and for

palliative purposes in patients with unresectable advanced
states. It allowed time for resuscitation, rehydration, and
hyperalimentation before surgery and also enabled the
patient to avoid stoma formation, which is associated with
psychologic stress for its management and financial
problems.6,11 In addition, this procedure may shorten
the length of hospital stay and be more cost-effective than
surgeries.6,16–18

In contrast to colorectal cancers, in which the
obstructions develop from intraluminal growth, obstruc-
tions by metastatic or invasive noncolorectal cancer
develop from extrinsic compression. Because obstruction
and tumor characteristics differ between colorectal cancer
and extrinsic tumor-related obstruction, the results of
SEMS insertion are expected to be different. However,
little data have been reported to date on the utility of
SEMS in the treatment of colorectal obstruction by
extrinsic cancer. In our study, the most frequent etiology
for obstruction by extrinsic cancer was advanced gastric
cancer (79.5 percent) and the most common location was
the transverse colon, in contrast to the rectum or sigmoid
in colorectal cancer. The reason for this difference is a
cause for obstruction. Because stomach cancer was the
most common cancer in Korea, it was the most common
extrinsic invasive tumor that caused colonic obstruction,
and because of anatomical closeness, transverse colon was
most frequently obstructed.

The technical success rate of SEMS in treating
colorectal obstruction by metastatic colorectal cancer
(87.2 percent) compares favorably with obstruction by
colorectal cancer.19–24 Whereas the most common etiology
of technical failure was generally the inability to pass the
guidewire through the obstruction site in colorectal
cancer,16 the most common cause of technical failure in
our series was colonic immobilization. The etiologies of
immobilization were thought to be adhesions around
tissue caused by the previous surgeries and peritoneal
seedings, which might make negotiation of endoscope
more difficult around sharply angulated, tortuous, and
fixed intestinal segments. Another consideration was that
right-sided colonic lesions, which were less amenable to
stenting, were more common in these colorectal obstruc-
tions than in colorectal cancer.25 The clinical success rate
(82.1 percent) was comparable with that for colorectal
cancer.19 The two patients who failed to decompress bowel
obstructions after successful stenting had multifocal
strictures caused by carcinomatosis. Therefore, careful
review of various imaging studies to obtain the most
accurate information would be necessary before stent
insertion. Complications with SEMS in colorectal cancer
included perforation (2–10 percent), bleeding (8–12
percent), stent migration (8–36 percent), stent reobstruc-
tion (4–28 percent), and stool incontinence.11,19,26 In our
study, there were no major complications, such as
perforation and bleeding. We thought that less perforation

Table 4. Comparison of uncovered vs. covered stents

Uncovered
(n=38)

Covered
(n=19) P value

Technical success 38 (100) 17 (89.5) 0.042
Clinical success 36 (94.7) 16 (84.2) NS
Complication
Migration 1 (2.6) 4 (21.1) 0.038
Reobstruction 8 (21.1) 6 (31.6) NS

NS=not statistically significant. � Data are numbers with percentages in parentheses.
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or bleeding may be expected because the surfaces of
obstructive lesions caused by extrinsic cancer were smooth,
not ulcerative, and less friable than those in colorectal
cancer. However, we might miss these complications
because of their poor condition and lack of therapy to
offer. In two patients in our study, who died within ten
days of stent insertion, the possibility of intervention-
related death could not be ruled out. Stent reobstructions
(24.6 percent) in our study could be relatively high.
However, considering that most studies included a large
number of patients with bridge to surgery,12,19 our
reobstruction rate was thought to not be so high. Stent
migration developed in 5 of 57 stents (8.8 percent).
Initially, we hypothesized that stent migration might be
more common because of difficulty in SEMS fixation to the
wall of lumen because of a smoother, less nodular surface
in the obstructive lumens than that found with colorectal
cancer. However, the results were not higher compared
with other reports on colorectal cancer.19 We initially
explained these results with a model in which the tortuous,
immobilized, and fixed colon changes that occurred with
disease progression might prevent migration of SEMS in
extrinsic compressions. Stool incontinence developed in
three cases in which the obstructive lesion was located in
the lower rectum.

Generally, covered stents may be superior in prevent-
ing tumor growth in patients who require long-term
colonic decompression but inferior in preventing stent
migration because they are less embedded into the walls
of the lumen compared with uncovered stents.21,27–32

Comparing the success rate of stenting and complica-
tions according to stent type (covered vs. uncovered) in
our study, the technical success rate was higher with
uncovered stents. However, two covered stents that failed
technically developed from immediate stent migration
and technical problems unrelated to the stent type. As
such, differences in the technical success rate between the
two groups are negligible. Four of five stents with
migration were covered stents. It is thought that the
smoother and less fixable surface of the colon wall
caused by extrinsic tumors might increase migration of
covered stents, suggesting that uncovered stents might be
amenable for colorectal obstructions caused by extrinsic
invasion.

Our study was a retrospective, not prospective,
randomized, control study. Selection bias of choosing
stent (covered vs. an uncovered) might be involved
because stents were selected by experience and prefer-
ence of physician, and statistical comparisons with
regard to technical, clinical success, and complications
may not be accurate because there were twice as many
uncovered vs. covered stents. Also, we reported the
complications of SEMS in all patients within the follow-
up period, although the complications were based on the
follow-up group.

CONCLUSIONS

The most patients with large bowel obstructions caused
by extrinsic invasive noncolorectal cancer are expected to
have high morbidity and mortality with surgery because
of their advanced disease state and poor general condi-
tion. Therefore, considering their short life expectancy
and the stress of having a stoma, palliative SEMS
insertions could be a good alternative for the treatment
of colorectal obstruction by noncolorectal cancer. An
uncoverd stent might be more preferable, considering less
migration and remaining short life expectancy, compared
with covered stent.
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