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Purpose. Emergent surgery for acute colonic malignant obstruction is as-
sociated with high morbidity. Self-expandable metallic stents (SEMS) to
relieve obstructions for bridge to surgery (BTS) or palliation have been in-
creasingly used. We conducted a retrospective analysis of the short-term
outcomes of SEMS in our hospital.

Materials and Methods. We reviewed the records of patients who received
SEMS in our hospital. A standardized procedure combining colonoscopy
under fluoroscopic guidance was performed. The stent success rate and
complications were analyzed.

Results. From November 2016 to December 2017, fifteen patients under-
went SEMS for relieving left-sided colonic obstruction. Seven for BTS
(46.7%) and eight for palliation (53.3%). Success was achieved for all
BTS group patients, but three patients had anastomosis leakage after sub-
sequent elective laparoscopic surgery. In the palliative group, two (25%)
had perforation and one (12.5%) had stent migration.

Conclusion. Our initial experience demonstrated that SEMS was a feasi-
ble option to relieve acute colonic obstruction for both BTS and palliation.
A larger study to assess long-term results is needed.

[J Soc Colon Rectal Surgeon (Taiwan) 2018,29:139-144]

C olonic obstruction remains the most challenging
task for colorectal surgeons. Approximately 7%-
29% of patients with colorectal cancer present with
acute obstruction,’ especially associated with lesions
involving left-sided colon. Acute obstruction causes
bacterial translocation, electrolyte imbalance, malnu-
trition, and intra-abdominal infection or perforation.
Emergent operation is the traditional treatment strat-
egy, but it has been associated with higher morbidity
and mortality than those of elective surgery. Multi-
staged resections might be required. Additionally, cer-
tain procedures, such as stoma for anastomosis protec-

tion or decompression, are often required. Use of self-
expandable metallic stent (SEMS) for colonic obst-
ruction is an alternative method either as a bridge to
surgery or as palliation alone. Since the first report of
SEMS in 1990 by Dohomoto et al., it has been increas-
ingly used worldwide. Colonic stents are associated
with the advantage of lower morbidity, option to con-
vert from emergent to elective surgery, and better qua-
lity of life. We performed the first colonic stent place-
ment in our hospital since November 2016. In this study,
we analyzed the short-term outcomes of SEMS in our
hospital and reviewed the published literatures.
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Materials and Methods

We retrospectively reviewed patients with acute
colonic obstruction and received SEMS in our Hospi-
tal from November 2016 to December 2017. Colonic
obstruction was diagnosed by clinical evaluation, ab-
domen x-ray radiography and computed tomographic
scan. Data regarding age, sex, tumor location, under-
lying diseases, complications, and success rate were
analyzed. Technical success was defined as proper
placement of the stent, and clinical success was de-
fined as successful decompression and relief of symp-
toms within 72 hours after the procedure. Our retro-
spective study was approved by the ethics review board
of Mackay Memorial Hospital.

All patients had undergone a procedure combin-
ing colonoscopy with fluoroscopic guidance. Intra-
venous general anesthesia or light sedation was gi-
ven before the procedure. Colonoscopy was performed
and stopped when the obstructed site was reached.
We used an over-the-wire technique in which a soft-
tipped guidewire (Jagwire™, Boston Scientific) was
introduced to pass over the stricture site under direct
observation and fluoroscopic guidance. Then, a cath-
eter (Tandem™ XL, Boston Scientific) was inserted
via guidewire. Contrast medium (Omnipaque; GE
Healthcare) was injected to evaluate characteristics
of obstruction and identify the proximal site of the le-
sion and distal ones. Two types of colonic stents were
used: a Bonastent (Standard Sci-Tech Inc.) and a
Niti-S™ colonic stent (Taewoong Inc.). The stent was
then inserted through an endoscope (Olympus CF-
HQ290L) over the guidewire and deployed as a bri-
dge toward both sides of a lesion. The choice of stent
depended on the indication of SEMS. In our practice,
uncovered stents were used for purpose of bridge to
surgery (BTS) and covered stents were mainly for
palliation. No balloon dilatation was performed. All
patients underwent standing abdominal plain x-ray ra-
diography after the procedure to rule out immediate
hollow organ perforation. Followed by serial stand-
ing abdominal plain films for three consecutive days
to assess successful decompression. Emergent oper-
ations such as colectomy were performed when indi-
cated.

Results

From November 2016 to December 2017, 15 pa-
tients underwent SEMS at the Department of Colon
and Rectal Surgery, Mackay Memorial Hospital. All
procedures were performed by a board-certified colo-
rectal surgeon. There were 4 female and 11 male pa-
tients, with an average age of 71.06 years (range, 48-
89 years old). All of the obstructive sites were left
sided with distal to splenic flexure. Two were located
in the descending colon (13.3%), 10 (66.7%) in sig-
moid colon, and 3 (20%) in the rectosigmoid junction
(Table 1). The mean procedural time for SEMS was
50.5 min (range, 22-91 min). Seven (46.7%) patients
received SEMS as a bridge to surgery (BTS) for ma-
lignant colonic obstruction (Table 2). Six of them un-
derwent curative resection in our hospital, and one had
surgery at another institution.

Uncovered colonic stents were applied in all BTS
patients. All patients had successful procedures tech-

Table 1. Demographics, diagnosis and indication for SEMS in
15 patients

Gender (male/female) 11/4
Age (mean) 71.06 y/o (48-89)
Indication for SEMS
Bridge to surgery 7 (46.7%)
Palliation 8 (53.3%)
Diagnosis

Colorectal cancer 13 (86.7%)

Extracolonic lesions 2 (13.3%)
Tumor location

Descending colon 2 (13.3%)

Sigmoid colon 10 (67.7%)

RS junction 3 (20%)

Table 2. SEMS as a bridge to surgery (BTS) in 7 patients

Uncovered stent 7
Technical success 7 (100%)
Clinical success 7 (100%)
Procedure time (mins) 57.6
Subsequent operation 6
Operation

Laparoscopic anterior resection 4

Laparoscopic left hemicolectomy 2
Interval to op (days) 32 (8-48)
Complication (S) 3 (50%)
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nically and clinically. No stent-related complications
were observed in the BTS group. Followed by laparo-
scopic colectomy without conversion in variant pe-
riod of time. The mean interval between SEMS and
surgery was 32 days (range, 8-48 days). Three (50%)
patients had anastomotic leakage within a week after
the surgery, and all of them underwent emergent la-
parotomy operations with repair or re-do anastomosis.
Only 1 patient had a temporary colostomy. No mortal-
ity was seen in the BTS patients. Eight (53.3%) pa-
tients had SEMS as palliative treatment for colonic
obstruction (Table 3). 6 of them were colon cancer ob-
structions, and the other 2 were caused by extracolo-
nic malignancy obstructions (recurrent gastric cancer
and cervical cancer). Palliative SEMS was indicated
for these patients because of unresectable metastatic
lesions, and covered stents were used in most of the
cases. Stent-related complications occurred in 3 pa-
tients (37.5%). Two (25%) of them had bowel perfo-
rations after stent placement that required emergent
surgery. Both of the perforated patients recovered af-
ter the operation and received palliative chemother-
apy and regular surveillance. One (12.5%) had stent
migration after 8 days. A 75% rate of technical and
clinical success in the palliation group was achieved.
During follow-up, 3 patients died for causes other than
colonic obstruction. One patient died of disease pro-
gression; the other 2 died of coronary artery disease
and sepsis. None of the deaths were related to the stent
procedure.

Discussion

The treatment for acute colonic obstruction usu-
ally requires emergent surgical intervention, which
usually results in a higher mortality or morbidity rate
than that of elective surgery. SEMS placement as a
BTS or as definite palliation has emerged as a new st-
rategy for acute colonic obstruction. A colonic stent
can be placed in any part of colon, but the left side of
the colon is usually preferred according to current evi-
dence and guidelines.? Prophylactic stenting is not
recommended due to its potential risks related to the
procedure.” There are generally no contraindications

except for perforation of the colon? and colonic ob-
struction with systemic toxicity. Placement of colonic
SEMS is recommended by using a combination of en-
doscopy with fluoroscopic guidance. Previous studies
have shown a trend toward higher technical success
when combined technique is used.? Stricture dilata-
tion before or after stent placement is discouraged be-
cause of increased risk of perforation.? Covered and
uncovered stents are equally safe and effective regard-
ing the success and complication rates. It should also
be deployed at least 2 cm on each side of the lesion in
length.?

In patients with acute colonic obstruction, emer-
gent surgery with either primary resection or diverting
stoma is associated with high complication rates. SEMS
as a BTS can decompress colonic obstructions and con-
verts an emergent condition to an elective one, which
should be followed by a complete staging workup, op-
timization of the patient’s condition, and subsequent
oncological resection.

Current evidence has failed to demonstrate an ad-
vantage of SEMS over emergent operation regarding
the overall complication rate and 30-day post-opera-
tive mortality rate, with no statistically significant dif-
ference between these two groups. The anastomotic
leakage rate was found to be 9% for BTS and 3.7% for
emergent surgery (p = 0.35) in a previous study. In-
tra-abdominal abscess complication was observed in
5.1% of patients in the BTS group and in 4.9% of the
patients in the emergent surgery groups (p = 0.97).*
Nevertheless, a higher rate of primary anastomosis
(64.9% vs. 55 %, p = 0.003) and lower overall stoma
rate (45.3% vs. 62%, p = 0.02) in the BTS group was
observed.* Another study reported less incisional her-
nia (6.3% vs. 22%, p = 0.04) and permanent stoma
creation (6.3% vs. 26%, p = 0.01) during long-term fol-

Table 3. SEMS as a palliation in 8 patients

SEMS type

Covered 6 (75%)

Uncovered 2 (25%)
Technical success 6 (75%)
Clinical success 6 (75%)
Procedure time (min) 44.38
Perforation 2 (25%)
Migration 1(12.5%)
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low-up for both groups.® Moreover, elective laparo-
scopic surgery after colonic stenting has been proven
to be a safe and feasible strategy.® In this study, all pa-
tients in the BTS group received elective laparoscopic
surgery without conversion. However, a 50% leakage
rate was observed in the BTS group. One patient had
vascular stenting for an infra-renal abdominal aortic
aneurysm prior to colectomy; a compromised colonic
blood supply might have been responsible for anasto-
mosis leakage. Another possible reason for our high
leakage rate may be the time interval to elective sur-
gery. An optimal interval of 5-10 days between stent-
ing and surgery is suggested by the European Society
of Gastrointestinal Endoscopy guideline.? This inter-
val allows colonic decompression and nutrition status
optimization. A longer interval may compromise sur-
gery because of fibrosis and tumor infiltration causing
re-obstruction.” In our series, the mean time interval to
surgery was 32 days, which is longer than the recom-
mended interval. Especially in our three leakage pa-
tients, the time interval was 28, 43, 48 days, respec-
tively. Prolonged interval might play a role in affect-
ing our surgical outcome.

Despite the advantages of SEMS in a BTS setting,
concerns regarding compromised long-term oncologi-
cal outcomes following colonic stent placement have
been documented in some reports. Particularly in pa-
tients with potentially curable cancer experienced stent
related colonic perforation.® Several randomized con-
trol trials have demonstrated a higher recurrence rate
in the BTS group than in the emergent surgery group,
although the small sample size in those trials may make
their results less reliable. These results are further sup-
ported by a larger scale cohort study showing higher
local recurrence rates in stented patients aged < 75
years old.>* Therefore, the use of SEMS as a BTS is not
recommended as a standard treatment for potentially
curable left-sided malignant colonic obstruction.? Fur-
ther long-term study for oncological results is war-
ranted in the future. With better patient selection and
more experienced endoscopists or colorectal surgeons,
the incidence of stent perforation can be reduced. To
sum up, SEMS is still considered to be an alternative
to emergent surgery in in patients with higher surgical
risks.? In our BTS experience, promising results with

100% of technical and clinical success has been achi-
eved. No SEMS-related complications occurred. How-
ever, the surgical outcomes in our BTS group were not
satisfactory because of a higher leakage rate. Further
adjustment regarding the interval to surgery is neces-
sary. Moreover, advanced techniques to examine ana-
stomosis during the operation, such as indocyanine
green fluorescence imaging, might be helpful in our
future practice.

For palliation group, SEMS has the clear advan-
tages of shorter hospital stay, lower postoperative mor-
tality, and earlier start of chemotherapy.'? Several tri-
als have demonstrated its advantage of better quality
of life and faster resumption of enteral feeding.®® In
our series, we achieved a 75% of stent success rate.
Complications, such as perforation or migration, were
encountered in this group. Early stent related compli-
cations are perforation and bleeding, and late compli-
cations include migration and re-obstruction have been
addressed in previous articles.'® The perforation rate
was approximately 4.8%-7.4% in several meta-analy-
ses.!®!! In this study, our perforation rate was 25% in
the palliative group, and all of these patients received
emergent surgical intervention without mortality.

Risk factors for perforation included longer stric-
tures, sharper angulation distal to the obstruction,'?
and patients previously treated with bevacizumab.!!
The use of soft-tipped guidewires may help reduce
perforation.!® SEMS is not recommended as a pallia-
tive treatment for patients currently under or planning
to receive treatment with antiangiogenic therapy (e.g.,
bevacizumab) because of an increased risk of perfora-
tion.?

Several studies have reported the rate of migration
to be approximately 4%-10%.'" We observed a rate of
12.5% for stent migration. The reason for early stent
migration may be an inappropriate stent diameter and
length. Furthermore, migration more frequently oc-
curs after chemotherapy or radiotherapy because of
tumor shrinkage.'”

Re-obstruction due to tumor ingrowth is another
late complication, with an incidence of approximately
30% according to a previous study.'’ A covered stent
is recommended to reduce tumor ingrowth.!° Endo-
scopic re-intervention by stent-in-stent placement or
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stent re-placement has been suggested when obstruc-
tion occurs.? No re-obstruction was encountered in
our series because of the short follow-up period.

SEMS is also a valid alternative to surgery for pal-
liation of malignant extracolonic obstruction,? and it
is more time consuming and technically demanding
than for colorectal cancer obstruction, with lower te-
chnical and clinical success rate.> Some retrospective
studies have also reported a higher rate of stent-re-
lated complications. In our cases, two patients received
SEMS for extracolonic malignancy obstruction. One
because of recurrent gastric cancer and another possi-
bly because of recurrent cervical cancer. Technical and
clinical success following SEMS placement was achi-
eved in both patients. The cervical cancer patient de-
monstrated slow improvement on X-ray radiography
despite flatus and stool passage. Stool characteristics
might have a role in affecting the outcome of SEMS
placement. Which roentgenological changes might not
be able to reflect the actual clinical response. There are
no difference regarding success rate or complications
between covered and uncovered stents. However, a
higher chance of stent migration but a lower rate of tu-
mor ingrowth with covered stent has been observed in
previous study.'® Aside from BTS and definitive palli-
ation for colonic obstruction, SEMS can also be indi-
cated in the management of anastomotic leakage,'* and
of colo-vesical, colo-enteric, or colo-vaginal fistula.'

The limitations of this study on the short-term out-
comes of SEMS in our hospital within one year were
the small sample size and short follow-up period. Mea-
surements to improve surgical outcomes and enhance
the SEMS success rate should be performed. With more
experience, we hope to refine our SEMS results so that
it can be used in various indications

Conclusion

Treatment of colonic obstruction remains chal-
lenging. Previous articles demonstrated that SEMS
maybe an alternative approach to relieve left-sided
obstruction with less morbidity and better quality of
life. Our initial experience suggested that SEMS is
feasible for both BTS and palliation. Although the

postoperative and stent-related complication rates need
to be improved. SEMS remains a promising and prac-
tical technique. Further well-designed larger studies
are needed to better evaluate this procedure.
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