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Colonic Stent-Related Complications and Their Management
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Since its introduction in the early 1990s, the self-expandable metal stent (SEMS) has been increasingly used for the management of ma-
lignant colorectal obstruction, not only as a palliative method but also as a preoperative treatment in surgical candidates. However, more
recently, concerns have been raised over stent complication rates. Early complications include pain, perforation, and rectal bleeding, and
late complications include stent migration and stent obstruction. With the increasing use of SEMS for treatment, physicians need to be
more aware of complications occurring after the placement of these stents. This review covers the technical considerations and manage-

ment of complications after colonic stenting.
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INTRODUCTION

Malignant colorectal obstruction can occur as a result of pri-
mary or other metastatic cancers. Acute colorectal obstruc-
tion may be observed in 8% to 25% of patients with colorectal
cancer, and it often leads to emergency surgical decompres-
sion." Since its introduction in the early 1990s, the self-ex-
pandable metal stent (SEMS) has been increasingly used for
the management of malignant colorectal obstruction, not
only as a palliative method but also as a preoperative treat-
ment in surgical candidates.” For palliative purposes, where
surgical management might be considered unethical, stent-
ing is likely to be a useful option, as it avoids a colostomy and
improves the quality of life in many patients. In patients with
inoperable tumors, the placement of SEMS offers a poten-
tially effective palliation without the need for a permanent
colostomy (Fig. 1). Several studies have assessed the effec-
tiveness of SEMS, and it has been reported that the proce-
dure reduces the hospital stay, medical costs, rates of stoma
operations, and patient morbidity and mortality.’

However, minor complications related to colon stent place-
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ment, such as mild to moderate rectal bleeding, transient ano-
rectal pain, and temporary incontinence, are common. More
severe life-threatening complications have been described,
such as perforation or death.** The study of Maruthachalam
et al.® showed that endoscopic stent insertion increased the
levels of carcinoembryonic antigen and/or cytokeratin 20
mRNA expression in the peripheral circulation of patients
with colorectal cancer. In theory, SEMS insertion is an endo-
scopic procedure that could have deleterious effects on both
tumor development and metastasis, and thus the effect of
SEMS on the long-term outcome of those patients whose dis-
ease is potentially curable is still unclear. Zhang et al.” com-
pared the effects and results of stenting as a bridge method
with those of emergency surgery. The use of a stent as a bridge
method for left-sided colon cancer reduces the colostomy rate
and postoperative complications. The mortality and long-term
survival rates were not different.” Concerning the risk factors
associated with complications, complete colorectal obstruc-
tion and the use of covered stents contribute to the complica-
tions.® The degree of occlusion has been reported to be one of
the important risk factors, especially because a total obstruc-
tion may be associated with friable and damaged tissue.* This
review covers the technical considerations and management
of complications after colonic stenting.
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Fig. 1. (A) Abdominal radiograph of a 48-year-old woman with metastatic colonic carcinoma and local invasion who presented with acute
colonic obstruction. Palliative decompression was offered because of her poor general condition and high surgical risk. (B) Radiograph ob-
tained immediately after stent deployment showing partial expansion of the stent (arrow), with adequate flow of contrast material. (C) Ab-
dominal radiograph obtained 24 hours after stent deployment showing decompression of the colonic obstruction; adequate position of the

stent is noted.

TECHNICAL CONSIDERATIONS

Fluoroscopy vs. colonoscopy

Methods of colonic stenting include fluoroscopy alone,
colonoscopy alone, and a combination of fluoroscopy and
colonoscopy. In the rectum and distal sigmoid colon, fluoros-
copy alone or colonoscopy alone could be performed. How-
ever, in more proximal lesions, the combined approach is bet-
ter. Patients with proximal lesions usually have marked colonic
angulations. Colonoscopy can help in visualizing the approach
the guidewire, and fluoroscopy is useful for documenting the
length of an obstruction and for the diagnosis of perforation.
The combined approach also reduces radiation exposure and
is considered a priority treatment in most cases.

Stricture position and lesion

Although stent placements in the right colon are techni-
cally challenging, both right- and left-sided obstructions can
be overcome. Surgical options are also considered for these
lesions.”"” Clearly, it may be a challenge to maneuver the colo-
noscope properly to reach the right side of the colon. A proxi-
mal location is reported to be associated with procedure fail-
ure." Other studies have reported that a distal location is more
associated with a higher frequency of complications due to
the bending load.* Another study did not find any significant
differences in terms of the obstruction site or malignant ori-
gins.® The discrepancy between studies may be attributed to
a true variation in the study design and baseline populations.

Most stent insertions can be performed in elective to emer-
gency surgery. No difference in success rates and complica-
tions has been found between elective and emergency surgery.
However, a close evaluation of the cancer is important be-
cause undetected synchronous lesions or an extrinsic com-
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pression mass can cause failure in adequately expanding the
stent."*"* Extracolonic malignancy has been considered a risk
factor for the higher rate of complications because of its pos-
sible relation to carcinomatosis or immobilized bowel." The
less friable luminal mucosa of an extracolonic malignant ob-
struction can be related with stent migration, which negative-
ly affects the long-term clinical outcomes. Furthermore, colon
stenting can also treat a benign obstructive lesion. Athreya et
al’ reviewed three cases of benign obstructive lesions, two of
which were obstructions due to diverticulitis and one was
due to ischemic change.

COMPLICATIONS

Mortality

Colonic stenting is considered a relatively safe procedure,
and its mortality rate is roughly 1%.” Another review carried
out by Khot et al."” showed similar results. In other studies,
the mortality rate is 2.7%; it is safer than the surgical proce-
dure, which has a mortality rate of 15% to 20%.'*"” In the re-
view by Khot et al.,"”” three patients died; two were found to
have perforation, and decompression could not be achieved
in the other. In the report by Dharmadhikari and Nice,'" two
patients died; one death was due to perforation with comor-
bidities and the other was due to a sudden cardiac arrest.

Perforation

The perforation rate is about 4.8% in several meta-analysis
studies.”" Incomplete initial stent expansion needs additional
procedures such as balloon dilation. However, additional bal-
loon dilation is not recommended because it could cause per-
foration. In addition, the peristaltic movements of the colon
after decompression may result in more stent expansion. Khot



etal.” reported a perforation rate of 10% in a balloon-dilated
group and 2% in a non-balloon-dilated group of patients. For-
tunately, modern stents can achieve suitable expansion with-
out additional dilation, even in tight strictures. Perforation
can also occur in areas of tumor necrosis or during manipu-
lation with angiographic catheters and guidewires in the pres-
ence of a diverticulum.” The use of soft-tipped guidewires
may help reduce perforation. Athreya et al.’ found four per-
forations among 87 patients; one patient had a perforation
after balloon dilatation, and two patients was discovered a
perforation during autopsy. The reasons for the perforation
are as follows: one is that the sharp edge of the stent could
perforate the proximally thinned bowel wall; another reason
is that tumor ingrowth after colonic stenting could obstruct
the lesion and perforate the more proximal site. If a patient
complains of severe abdominal pain, perforation should be
suspected, especially if the pain occurred immediately or short-
ly after the procedure.

Inadequate decompression

If adequate bowel decompression is not achieved, malposi-
tioning of the stent or incomplete expansion should be sus-
pected.” Initial stent dilatation might usually be performed
insufficiently on the first day, and physicians should pay at-
tention to the gradual expansion of the stent during the next
couple of days.'® Persistent colonic obstruction can also be
related to undetected synchronic carcinomas that can occur
in up to 5% of patients.”? Our patient presented with acute
colonic obstruction with advanced gastric cancer, seeding
metastasis, and segmental rectal wall thickening. Although
palliative decompression was done, the symptom was not re-
solved because of the seeding metastasis (Fig. 2). Occasional-
ly, rectal fecal impaction and retained stool may cause persis-
tent obstruction.”
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Fig. 2. (A) Abdominal radiograph of an 82-year-old patient wh
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Migration

Several studies reported that the rate of stent migration is
4% to 10%.>** This most frequently occurs within the first
24 hours; however, migration at 3 and 7 days after the proce-
dure has been reported by Canon et al.*' Stent migration oc-
curs because of technical factors such as inadequate expan-
sion. In addition, the smaller the stent diameter, the more the
colon is angulated; also, the more insufficient the length is to
allow stent flaring, the easier could stent migration occur.
Furthermore, migration more frequently occurs after radia-
tion therapy or chemotherapy, and in patients with a benign
etiology.”” Although all of these reasons cause stent loosen-
ing, the lumen expands further and stent loosening has a be-
nign outcome. Dharmadhikari and Nice'® reported that a stool
softener might prevent migration because fecal impaction can
attribute to migration. What is most interesting is that most
patients remain asymptomatic even with stent migration, and
further intervention is useless. However, some patients may
complain about rectal irritation or symptoms of reobstruction,
such as pain and constipation. Our patient had signs of reob-
struction such as abdominal pain and nausea. She had a pallia-
tive procedure, and the stent migrated after 2 months. Reste-
nting was done and the symptoms were relieved (Fig. 3).

Obstruction after a successful decompression
Obstruction after a successful decompression is sometimes
a problem in palliative cases, and the most common cause of
obstruction is tumor overgrowth in about 30%.** To reduce
tumor overgrowth, covered stents are recommended and
overlap the edge of stent with non-diseased sections about 2
cm."” In this complication, a second stent can be considered
an option. In the study by Athreya et al.,’ two of 102 patients
had obstruction after a successful decompression due to tu-
mor overgrowth. One patient had palliative colostomy. The
other patient had underlying diseases and metastatic disease;
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o presented with acute colonic obstruction with advanced gastric cancer,

seeding metastasis, and segmental rectal wall thickening. (B) Palliative decompression was offered by means of rectal stenting. (C) How-

ever, the symptom was not resolved because of the seeding metastasis.
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therefore, any kind of further treatments were impossible.”
Other causes of recurrent obstruction are stent migration
and fecal impaction. Dehydration and medication can be as-
sociated with fecal impaction, and it can be treated by hydra-
tion or stopping medication.'®

Bleeding

There are a few reported cases of bleeding.* Mild to moder-
ate low gastrointestinal bleeding has been reported in about
0% to 5%. In most cases, treatment was not required.*

Pain

The most common complication after colonic stenting is
abdominal and rectal pain. However, specific treatments are
not necessary." In the study by Choi et al.,* one of 152 patients
with rectal cancer experienced tenesmus, which was man-
aged conservatively. Although the lesion was not within 5 cm
from the anal verge, mucosal irritation caused by the distal
end of the stent might have caused the tenesmus.® Stenting in
the very low rectum may cause severe tenesmus; therefore, it
should be avoided.

CONCLUSIONS

Colonic stenting is a safe and effective method to resolve
symptoms of obstruction. It shows good outcomes with tech-
nical and clinical success. Colonic stenting can also overcome
obstruction caused by benign and malignant lesions. In pa-
tients with comorbidities, who are unfit for surgery, colonic
stenting is more useful. Complications after stenting are more
frequent in cases of complete obstruction or dilatation of a
proximal lesion before stenting. Stenting may be dangerous
and should be avoided in such cases. In a previous study, 13%
of patients showed a complication within 30 days, and the
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Fig. 3. (A) Abdominal radiograph of a female patient with signs of reobstruction such as abdominal pain and nausea. She underwent a pal-
liative procedure and her symptoms were relieved. (B) However, the stent migrated after 2 months. She again presented symptoms of re-
obstruction. (C) Restenting was done and the symptoms were relieved.

late complication rate was 26.7%."° The longer survival time
of these patients might be the reason for the higher chances
of stent-related complications. Although colonic stenting has
a few fatal complications, the most frequent and severe com-
plications may be successfully resolved with simple methods,
such as repeat stenting or medications. Of course, awareness
about the critical timing of seeking the aid of radiology and
surgical teams is important, especially in fatal complications.
Finally, colonic stenting could improve prognosis and out-
come.
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