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Abstract

Tumoral obstructions in almost the entire gastrointes-
tinal tract can be resolved with interventional diges-
tive endoscopy techniques. Self-expanding metal stent
(SEMS) insertion in the obstructed colon is a minimally
invasive and relatively simple procedure providing an
effective first-line treatment for relief of acute malig-
nant obstruction symptoms and serving either as a pre-
operative or “bridge to surgery” procedure or as pallia-
tive definitive care. This technique was introduced in
the early 1990s. Although there is still debate about its
real value, a lot of reports have been published since
then and the procedure is advocated by many surgical
groups as the method of choice for the initial treatment
of left-sided tumoral colonic obstruction. Before the
procedure, colonic obstruction has to be diagnosed by
abdominal radiographs, water contrast enema and/or a
computed tomography scan. The greatest information
is provided by the latter and it is perhaps the method
of choice prior to stenting. Skills and training are man-
datory, as in all interventional procedures. The key step
for success is to cross the malignant stricture with a
guidewire. Care must be taken not to over insufflate an
obstructed colon during the procedure. SEMS slide over
the guidewire through the endoscope working channel
or in parallel, outside the endoscope. An average 7%
perforation rate has been reported during the proce-
dure and other minor complications can appear in the
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follow up. However, as a whole, this technique seems
to compare favorably with surgery.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Patients with malignant colorectal obstruction (MCRO)
usually present at the emergency room (ER) because of
abdominal pain, vomiting and distension. After a physical
examination, abdominal radiographs show typical signs
of large bowel obstruction with air-fluid levels. First ther-
apeutic measures include fluid resuscitation with electro-
Iyte correction. Further diagnostic procedures have to be
undertaken to confirm both the colonic obstruction and
the exact anatomical location. According to individual
hospital policies, the colon can be cleansed with enemas
and a colonoscopy can be performed. Care has to be
taken not to over insufflate in order to avoid perforation.
Water instead of air should be employed to allow colono-
scope advancement.

However, in patients with acute abdominal pain in
whom perforation is suspected, a computed tomography
(CT) scan is a preferable diagnostic modality after clinical
and plain abdominal radiograph evaluation. If a tumoral
obstruction in the left-side colon is diagnosed, insertion
of a self-expanding metal stent (SEMS) as first treatment
can be considered!".
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COLONIC OBTRUCTION RELIEF WITH

SEMS

As in the esophagus, duodenum or biliary tree, MCRO
can be also treated in the large bowel by means of SEMS.

Dohmoto e al” reported the treatment of a rectal tu-
moral obstruction by means of a SEMS for the first time
in 1990. From that time, a large number of works deal-
ing with this topic have been annually published. Initially,
they were single or a few case reports”. Afterwards, large
series were reported’’ in addition to review articles”™ and
randomized studies comparing this new modality with
the classical surgical approach”.

Figure 1 shows the increase of publications on SEMS
for MCRO when the words “colon AND stent” are
searched for in PubMed.

The most valuable benefit provided by this relatively
new interventional technique is to relieve obstruction by
means of a minimally invasive procedute, avoiding an op-
eration in an unstable patient. The colon can be cleansed
propetly and patients can undergo a scheduled surgical
procedure. This kind of MCRO decompression is also
called a bridge to surgery (BTS). The classical surgical
approach involved a primary colostomy and a second ot
third operation for tumor removal and colostomy clo-
sure.

Right colon obstructions do not necessarily need
bowel cleansing before surgery; therefore, the major
impact of SEMS in MCRO are in the left colon'”. In ad-
dition, non-operable patients (7.e., multiple metastases)
can have the stent as a palliative measute to avoid a colos-
tomy.

Bowel perforation is the main contraindication for
stenting. In addition, in cases of multiple strictures or
short life expectancy (houts or few days), other options
instead of stent insertion must be undertaken.

NONFLUOROSCOPIC INSERTION OF
AN “OVER-THE-WIRE” STENT IN A

RECTOSIGMOID MCRO

Once MCRO has been diagnosed and surgical consulta-
tion made, if the obstruction is below 25 cm from the
anus (up to mid-sigmoid), a possibility is to bridge the
stricture in the endoscopy office without fluoroscopy.
The majority of such strictures can be traversed by means
of ultrathin endoscopes (six or less millimeters in diam-
eter). The endoscope is negotiated through the narrowed
tumoral lumen until healthy colon is found. The endo-
scope is advanced as far as possible. A metallic Savary or
a similar stiff guidewire is inserted through the working
channel of the endoscope and placed beyond the malig-
nant stenosis. The endoscope is withdrawn, leaving the
guidewire in place. Important figures to record are tu-
moral length and the distance from the anus.

Afterwards, the endoscope is reinserted beside the
guidewire and placed at the level of the stricture. A
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1998 117

1999 7 13

2000 127

2001 125

2002 ] 24

2003 1 33

2004 133

2005 129

2006 1 44

2007 151

2008 ] 56
2009 138

2010 ] 58
2011 159
2012 159
2013 113

Figure 1 Number of scientific papers published in the last years about
stents in tumoral colonic obstructions. Search was done with the terms “co-
lon and stent” in PubMed. Year 2013 ends in the month of March.

16F (5.3 mm)

Figure 2 Ultraflex Precision stent from Boston Scientific. This self-
expanding metal stent is called over the wire because it cannot be inserted
through the working channel of a therapeutic endoscope. Many other stent
manufacturers have similar stents.

folded stent that cannot be inserted through the working
channel of the endoscope because it is greater than 3.7-4.2
mm, as shown in Figure 2, is slid over the guidewire.
These SEMS are called over-the-wire (OTW) to differ-
entiate from through-the-scope (T'TS) stents that have a
folded diameter that allows it to be inserted undeployed
through the working channel of a therapeutic endoscope
(Figure 3A).

The endoscope gives stiffness to the system stent
guidewire and prevents it from bending. The advance-
ment of the stent through the stricture is also monitored
with the endoscope. The stent is released under endo-
scopic vision.

This insertion technique has been used for a long
time™” and it has been successful in the majority of oc-
casions, allowing the MCRO to be resolved in the endos-
copy suite. Nevertheless, several points have to be under-
lined.

First of all, the procedure tends to always be more
difficult than anticipated. Despite bowel cleansing, there
are always liquid or semisolid feces in the colon that
impedes good vision. The placing of a hemostatic clip
in the lowest stricture margin is helpful to clearly mark
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Figure 3 Wallflex (A) and Ultraflex (B) stents from Boston Scientific. A:
This self-expanding metal stent (SEMS) is called a through the scope (TTS)
stent because it can be inserted in the folded way through the working chan-
nel of a therapeutic endoscope. Many other stent manufacturers have similar
stents; B: Ultraflex Precision inserted in a tumoral stricture in the sigmoid, a
hemostatic clip was placed to mark the lower part of the stricture. Despite the
strange configuration due to sigmoid bends, the stent was in correct position;
the patient had an abdominal catheter for hydrocephaly decompression.

where the stent has to be placed in the endoscopic view.

The endoscopist has to have skills in interventional
endoscopy. A recent paper' pointed out that at least 30
procedures of SEMS insertion in left MCRO are the ini-
tial learning curve for mastering the technique.

With the nonfluoroscopic technique, stent deploy-
ment events beyond the stricture are not seen so they
have to be “supposed”. In some OTW SEMS, like the
Ultraflex Precision (Figure 2), deployment begins in the
closest patt to the endoscopic view, that is, in the distal
tumoral end or downstream. Once the stent has been
partially opened, it can be pushed if it is far from the
stricture but it cannot be pulled because the open mesh
can damage the colon.

After the procedure, pelvic or abdominal radiographs
have to be taken to confirm proper stent deployment.
When the stricture has been completely bridged, the
SEMS takes an hourglass-like configuration with both
ends open. Nevertheless, due to sigmoid bends, some-
times Rx images are not clear. As can be seen in Figure
3B, foreshortening occurs in the image but the SEMS
was in correct position and the obstruction was resolved.
In this figure, a hemostatic clip marking the lowest tumor
margin is also seen. In addition, the patient had an ab-
dominal catheter for hydrocephaly decompression.
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NONFLUOROSCOPIC INSERTION OF A
“TTS” STENT IN A LEFT COLON MCRO

Insertion of OTW stents far from the mid-sigmoid
(around 25 cm from the anus) is difficult because the
assembly stent guidewire tends to bend, despite the en-
doscope being placed side-to-side. If the MCRO has
been traversed with the ultrathin endoscope, a 0.035 inch
guidewire can be inserted through the working channel
of the endoscope and placed as far as possible beyond
the tumor (in upstream position). The ultrathin endo-
scope is removed, leaving the guidewire in place. This
guidewire is back loaded in a therapeutic channel endo-
scope which is carefully advanced until the tumor. A TTS
stent can be easily inserted. The endoscope gives enough
stiffness to the system to advance the undeployed stent
through the tumor.

Extreme care should be taken not to dislodge the
guidewire placed beyond the stricture in the maneuvers
of ultrathin endoscope withdrawal or therapeutic endo-
scope advancement.

MCRO must be never dilated before stenting because
there is a great risk of tumor perforation.

ENDOSCOPIC INSERTION OF SEMS IN
MCRO WITH FLUOROSCOPIC GUIDANCE

This method is considered as the ideal for many endo-
scopists“”. Fluoroscopic facilities are necessary. C-arms
fluoroscopic devices used sometimes for Endoscopic
Retrograde Cholangiopancreatography (ERCP) are not
good if they have no capacity to image the entire abdo-
men and if the patient table cannot be easily moved (Fig-
ure 4).

A therapeutic endoscope is advanced until the tu-
moral stricture is found. Using a gastroscope or short
colonoscope with large working channel is very useful to
facilitate devices exchange during the procedure.

With the endoscope in front of the stricture, an
ERCP catheter loaded with a hydrophilic tip guidewire is
passed through the working channel. The most important
step is “cannulation” of the stricture with the guidewire.
Almost all the strictures have an orifice, although some-
times it can be very difficult to find. As shown in Figure
5, gentle probing of the tumor with the guidewire leads
to finally finding the path. The correct position of the
guidewire beyond the stricture is given by the fluoro-
scopic view. If the patient is in the supine position (lying
on his/her back), anatomical otientation is improved.

After traversing the tumor with the guidewire, the
catheter is slid over it and contrast medium is injected to
delineate the stricture. The catheter is removed, always
leaving the guidewire tip as far as possible in the colon.
A TTS stent is passed over the guidewire and deployed
inside the tumor with fluoroscopic guidance of upstream
maneuvers and endoscopic monitoring of downstream (in
the endoscopic view) events.
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Figure 4 C-arms fluoroscopic devices used sometimes for endoscopic
retrograde cholangiopancreatography are not good for colonic stenting
unless they have capacity to image the entire abdomen and if the patient
table cannot be easily moved.

SCIENTIFIC EVALUATION OF SEMS FOR
MCRO

As previously said and as shown in Figure 1, a lot of
papers have been published on this topic (Table 1). Nev-
ertheless, few are randomized studies comparing the
traditional surgical approach of MCRO with SEMS treat-
ment.

In a recent review from a surgical standpointm, it ap-
pears that technical and clinical success rates for stenting
are lower than expected. SEMS is sometimes associated
with a high incidence of clinical and silent perforation.
Stenting instead of loop colostomy can be recommended
only if the appropriate expertise is available in the hos-
pital. The goal of stenting, a decrease of the stoma
rate, can be advocated only if the complication rates of
stenting are lower than those of stoma creation in the
emergency situation. Until now, this has been not demon-
strated in a prospective randomized trial.

Furthermore, when pathology surgical specimens
are compared, tumors resected after stenting differed
significantly in terms of ulceration at or near the tumor,
perineural invasion and lymph node invasion. These find-
ings are found less in tumors operated on without previ-
ous stentingm].

On the contrary, many studies in clinical practice fa-
vor stenting as first-line treatment for left MCRO. Rand-
omized trials in this setting appear to be difficult and pet-
haps randomization is not the only answer for structured
objective evaluation of endoscopic therapy™.

In one of the largest retrospective endoscopic seties
published in 2010, there were reported outcomes on
168 patients who underwent SEMS placement for defini-
tive palliation and 65 patients with SEMS inserted as a
BTS. Technical and immediate clinical success rates were
96% and 99% in the palliative group and 95% and 98%
in the preoperative group 41/168 (24%). Patients in the
palliative group had complications, including perforation
(9%), occlusion (9%), migration (5%) and erosion/ulcer
(2%). Mean stent patency was 145 d. The majority of

(49

T
JBaishideng®

WJGE | www.wjgnet.com

498

Figure 5 Endoscopic retrograde cholangiopancreatography catheter
loaded with a hydrophilic tip guidewire. A: the obstructive tumor appears not
to have any orifice that enabled stenting; B: gentle probing of the tumor with the
guidewire leads to finally finding the path.

patients were free of obstruction from implantation until
death. Therefore, this large group of patients had their
normal intestinal transit restored without having under-
gone an operation and without a stoma. Unfortunately,
patients on oncological bevacizumab treatment triple the
perforation rate.

Preoperatively placed stents remained 7z situ for a
mean of 25.4 d and remained patent until surgery in
73.8% of patients. Complications were present in 23.1%
of patients and 94% of them underwent elective colec-
tomy. Conclusions drawn from this large cohort of
patient are that colorectal SEMS placement is relatively
safe and effective but has a complication rate of neatly
25%. However, only perforation (less than 10%) is a life-
threatening complication. Other complications such as
stent occlusion can be managed endoscopically.

Some surgical groups found SEMS treatment for
MCRO in operable patients (BTS) very useful to carry on
a laparoscopic procedure. Law 7 al™ evaluated surgical
outcomes after stent insertion for obstructing colorec-
tal malignancy and these patients were compared with
a laparoscopic and open approach. Their experience
showed that after successful SEMS insertion for MCRO,
elective surgical resection could be performed safely.
The combined endoscopic and laparoscopic procedure
provided a less invasive alternative to the multistage open
operations and it was found feasible for patients with ob-
structing colon cancet.
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Table 1 Some series about self-expanding metal stents in malignant colorectal obstruction published in the last years 7 (%)

Ref. Publication year No. of patients Technical success Clinical success Perforation rate
Garcia-Cano e al! 2006 175 162 (92.6) 138 (78.8) 7 (4)
Ptok et al™ 2006 48 44 (92) 44 (92) 0
Soto et al™ 2006 62 58 (93.54) 56 (90.3) 3 (4.8)
Karoui et al™ 2007 31 30 (97) 27 (87) 0
Lee et al™ 2007 80 78 (97.5) 77 (96.2) 0
"Repici et al"® 2007 44 42 (95.4) 41 (93.1) 0
Repici et al™” 2008 49 40 (95.2) 40 (95.2) 1(2.38)
Im et al™ 2008 51 51 (100) 43 (84.3) 1(1.9)
Fernéndez-Esparrach et al"” 2010 47 44 (94) 44 (94) 3(7)
Small et al™” 2010 233 224 (96.1) 222 (95.2) 18 (7.7)
Park et al®™ 2010 151 149 (98.6) 140 (92.7) 0
Branger et al™ 2010 93 86 (92.5) 80 (86) 3(3.2)
Donnellan et al™ 2010 43 40 (93) 40 (93) 2 (4.6)
Lee JH et al™” 2010 46 46 (100) 39 (84.8) 2 (4.3)
Lee HJ et al™ 2011 71 68 (95.8) 68 (94) 4 (5.6)
Luigiano et al™ 2011 39 36 (92.3) 35 (89.7) 2(5.1)
Jiménez-Pérez et al’™” 2011 182 177 (98) 141 (94) 5 (3)
Tominaga et al™ 2012 24 24 (100) 20 (83) 0
Yoshida et al® 2013 33 33 (100) 32 (97) 0
Bonfante et al™ 2013 48 46 (96) 46 (96) 1(2)

'In 2007, there are two articles published by Repici et al. One about the Ultraflex Precision stent in the left colon and the other on right colon stenting.

SEMS in MCRO are also inserted by interventional
radiologists. In one of the first reports comparing this
new method with the surgical approachps], Martinez-
Santos ez a/”” found that placement of a preoperative
stent in patients with left-sided malignant colon and rec-
tal obstruction prevented 94% of unnecessary operations
and a large number of colostomies after elective surgery.
These results were obtained with a lower rate of severe
complications as well as a shorter hospital stay. This work
cannot be considered a true randomized trial because
patients with MCRO received a SEMS if they presented
in the ER from Monday to Friday when an interventional
radiologist was present in the hospital, whereas patients
were operated on if they presented on week-ends. Be-
sides, if patients with MCRO presented out of working
hours (ie., during the night), they were stabilized with
intravenous fluids, put on #é/ per os with a nasogastric tube
and received a stent early the next morning;

Kim et a/” found that when the colorectal obstruc-
tion had a tortuous, curved angulation of the colon or
was located at or proximal to the descending colon, the
endoscopic method of SEMS placement appears to be
more useful than the radiological method. However, once
SEMS placement was technically successful, the clinical
success rate, complication rate and stent patency did not
differ with the method of insertion.

In the midst of the debate between pros and cons
of SEMS as the initial treatment for MCRO, a surgical
group[37J reports on its experience stating that in case of
colorectal obstruction, endoscopic colon stenting as a
bridge to elective operation should be considered as the
treatment of choice for resectable patients given the sig-
nificant advantages for short and long-term outcomes.
Palliative stenting is effective but associated with a high
rate of long-term complications.
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However, when surgery and stents are compared as
a palliative measure™, SEMS were found not only an
effective and acceptable therapy for initial palliation of
MCRO, but they also showed long-term efficacy com-
parable to that with surgery, reducing costs (z.e., hospital
stay).

Some plastic tubes (such as the Dennis colorectal
tube) are less expensive alternatives to clean the obstruct-
ed colon before operation. But in a recent reportm, a
4.5% perforation rate with a 1.5% mortality was reported.

Finally, the distal part of the stent should be placed
at least 6 cm from the anus on the contrary patients can
suffer an unpleasant tenesmus.

CONCLUSION

Despite the still ongoing scientific debate™ ", SEMS for
MCRO appears to be the modern treatment for colonic
obstruction™***!, Comparison between colonic SEMS
manufactured by major stent companies show no impor-
tant differences between them™. In addition, manufac-
turers are continuously working on stent improvement
to allow a proper obstruction decompression™. Tt is
better to use bate (uncovered) stents for MCRO rather
than covered ones that are more prone to have complica-
tions'"!

Endoscopically, obstructions in the entite colon can
be bridged with stents"”; however, the major impact of
SEMS for MCRO are left-sided tumoral strictures. In this
setting, colonic stents represent the best option when
skills are available!”
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