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Abstract

Background: Self-expandable metal stent (SEMS] placement is a minimally invasive treatment
for palliation of malignant colorectal strictures and as a bridge to surgery. However, the use
of SEMS for benign colorectal diseases is controversial. The purpose of this retrospective
study is to evaluate the efficacy and safety of fully covered SEMS (FCSEMS) placement in

postsurgical colorectal diseases.

Methods: From 2008 to 2014, 29 patients with 32 FCSEMS deployment procedures were
evaluated. The indications for stent placement were: 17 anastomotic strictures (3/17
presented complete closure of the anastomosis); four anastomotic leaks; seven strictures
associated with anastomotic leak; and one rectum-vagina fistula.

Results: Clinical success was achieved in 18 out of 29 patients (62.1%) being symptom-free

at an average of 19 months. In the remaining 11 patients (37.9%), a different treatment was
needed: four patients required multiple endoscopic dilations, 4 patients colostomy confection,
one patient definitive ileostomy and three patients revisional surgery. The FCSEMS were kept
in place for a mean period of 34 (range: 6-65) days. Major complications occurred in 12 out of
29 patients (41.4%) and consisted of stent migration. Minor complications included two cases
of transient fever, eight cases of abdominal or rectal pain, and one case of tenesmus.
Conclusion: FCSEMS are considered a possible therapeutic option for treatment of
postsurgical strictures and leaks. However, their efficacy in guaranteeing long-term
anastomotic patency and leak closure is moderate. A major complication is migration. The use
of FCSEMS for colonic postsurgical pathologies should be carefully evaluated for each patient.
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Introduction

Self-expandable metal stents (SEMS) have been
widely used in malignant colonic obstruction
both as palliative treatment in inoperable meta-
static diseases and as bridge to surgery in case of
acute obstruction [Baron ez al. 2002]. SEMS for
acute colonic obstruction have been used success-
fully even in case of benign pathologies as a bridge
to surgery avoiding emergency surgery [Geiger
et al. 2008]. However, there are limited data
regarding temporary deployment of a covered
stent for strictures or leaks related to postsurgical
colorectal pathologies [Suzuki ez al. 2004].

Benign colorectal strictures have numerous
causes including diverticular disease, ischemia,

inflammatory bowel disease, radiation and post-
operative stenosis. The most common cause is
postoperative anastomotic stricture, which occurs
in 5-20% of all cases [Luchtefeld ez al. 1989], and
mainly involves the distal extraperitoneal rectum
[Dai er al. 2010].

Factors underlying stenosis formation are not yet
fully understood. Postoperative leakage, sepsis,
radiotherapy and relative ischemia with reduced
blood supply seem to play an important role
[Orsay ez al. 1995].

Surgical management with ‘re-do’ anastomosis
was once considered the standard treatment for
benign colorectal strictures. However, technical
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difficulties due to extensive fibrosis and inflam-
mation led to minimally invasive endoscopic
techniques being explored. Nowadays hydrostatic
balloon dilation is considered the first-line treat-
ment for benign strictures with reported satisfac-
tory results [Araujo and Costa, 2008]. However,
restenosis following dilation is common and
repeated procedures are often necessary
[Johansson, 1996]. Therefore in case of refractory
stricture the use of covered SEMS has been
proposed.

Anastomotic leakage is a serious complication of
colorectal surgery, being responsible for an
increase in short- and long-term mortality and
morbidity [Ptok er al. 2007]. Moreover, anasto-
motic leaks have a strong influence on patient
quality of life [Brown ez al. 2014]. Risk factors for
anastomotic leaks are low rectal surgery, malnu-
trition, preoperative radiotherapy, stoma confec-
tion and male gender [Kang er al. 2013]. Leak
management is often cumbersome and a defini-
tive stoma is often mandatory as rescue therapy.
Although different endoscopic treatments have
been proposed for upper gastrointestinal (GI)
leaks, few studies have applied endoscopic tech-
niques (endo-sponge, Ovesco™) for leaks follow-
ing colorectal surgery [Strangioa er al. 2015;
Donatelli ez al. 2013].

The aim of this retrospective study is to report the
results of consecutive series of 29 patients under-
going 32 cases of fully covered SEMS (FCSEMS)
deployment for clinical significant anastomotic
stenosis (3 cases of complete anastomotic clo-
sure) and/or anastomotic leakage.

Materials and methods

This was a retrospective study that included all
patients referred at our institutions for endoscopic
treatment of symptomatic postsurgical anasto-
motic stricture or leak. From 2008 to 2014, a
total of 29 patients (19 males and 10 females)
with a median age of 60 years (range: 19-82)
were treated by means of FCSEMS deployment.
All patients gave written informed consent to
colonic stent procedure and authorized the use of
their personal information.

Data were collected in a prospectively maintained
database and analyzed retrospectively.

Only patients with a history of previous colorectal
surgery were included. All patients were referred

for one of the following reasons: check endoscopy
before temporary stoma closure; onset of suboc-
clusive symptoms; or clinical suspicion of anasto-
motic leakage. A computerized tomography (CT)
scan or barium enema was performed in all
patients presenting with subocclusive symptoms
or suspected leakage to confirm stenosis or leak.
When necessary, surgical or radiologic drainage
was performed before endoscopic insertion of a
fully covered metal stent.

All procedures were carried out by expert
endoscopists with the patients under conscious
sedation with midazolam or deep sedation with
propofol.

The procedures were carried out under fluoro-
scopic and endoscopic guidance with the patient in
a supine position. A flexible scope CF130AI or
GIFQ180 (Olympus™; Tokyo, Japan) was used in
all cases to reach the stricture/leak site. Before stent
insertion, a water-soluble contrast agent was
injected through the endoscope working channel to
assess the location, the anatomy and the character-
istics of the pathology such as the length and the
degree of the stricture, and the evaluation of the
leak (Figure la, b); biopsies were taken in all
patients to rule out malignancy. Access across the
lesion was gained using a 0.035 inch guidewire
(Radiofocus™ plastic coated guidewire, Terumo,
Tokyo, Japan; or Jagwire™ Boston Scientific,
Natick, MA, USA). Balloon dilation was not per-
formed either before or after FCSEMS deployment
to reduce the risk of intraprocedural perforation
and stent migration. Deployed FCSEMS were the
Niti-S enteral colonic covered stent (Tae Woong
Medical, Gyeonggi-do, Korea) or the Hanarostent®
(M.L.-Tech Co. Ltd, Korea) with a diameter varia-
ble from 18 to 28 mm and a length from 6 to 15 cm.
FCSEMS were delivered with an over the wire
technique (OTW), choosing the dimensions of the
stent according to leak site or stricture length (if
present), degree, anatomy and distance from anal
verge (Figure 2a, b, c, d).

As a general rule, longer stents were always deliv-
ered to assure a correct expansion above and below
the lesion. After stent deployment, contrast fluor-
oscopy was performed to confirm stent efficacy
and to rule out complications such as perforation.

Technical success was defined as a correctly posi-
tioned stent across the stenosis or across the leak
demonstrated with a radiological image. Clinical
success was defined as persistent relief from
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Figure 1. (a) Contrast enema showing a rectal anastomotic severe stenosis coupled with leak. (b) Endoscopic

view showing severe stenosis and leak’s orifice.

Figure 2. (a) Positioning of the guidewire across the stenosis under fluoroscopic guidance. (b) Radiological
view of FCSEMS before removal. Air filled colon above the FCSEMS is clearly visible. (c]) Endoscopic view of
FCSEMS before removal. (d) Contrast enema after FCSEMS removal. Residual diverticula may be seen.

FCSEMS, fully covered self-expanding metal stent.

symptoms with good caliber of the anastomosis or
watertight closure of the leak. Stent migration
and perforation were considered as major compli-
cations, while self-limiting bleeding, abdominal
pain, tenesmus and transient fever were labeled as
minor complications. Procedural failure was con-
sidered any event which required performance of
a different endoscopic technique or surgery.

A full liquid diet was resumed the same day as the
procedure. Analgesic drugs (paracetamol 1000 mg
up to three times a day) were administered on
patient demand. All patients were discharged the
day after. Early discharge was possible because
the surgical/radiological drainages were inserted
days before stent insertion.

A total of three out of 29 patients presented with
complete closure of the anastomosis, thus not
allowing the passage of a guidewire across the
anastomosis. Before FCSEMS deployment, these

patients underwent a combined radiological (per
rectum) and endoscopic (per ileostomy) rendezvous
technique to gain access across the anastomosis
and to re-establish the colic continuity as previously
described by our team [Donatelli ez al. 2008].

All patients underwent endoscopic control 6 weeks
after deployment or before in case of the reappear-
ance of symptoms, with an average time of FCSEMS
in place of 34 (range: 6-65) days (Figure 3).

Patients with suspected complications (stent
migration, etc.) underwent a plain abdominal
X-ray or a CT scan.

Results

A total of 32 FCSEMS were inserted in 29
patients during the study period. Study popula-
tion demographics, results and complications are
listed in Table 1.
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(Continued)

Table 1.
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The initial indication for surgery was colorectal
carcinoma in 17 patients, perforated diverticular
disease in nine patients and nonresponsive
Crohn’s disease in three patients. Among the
first group, seven patients out of 17 underwent
preoperative radiotherapy.

Patients underwent the following surgical proce-
dures: eight anterior rectal resection (ARR); five
sigmoidectomy; five Hartmann’s procedure, four
low anterior rectal resection (LARR); three left
hemicolectomy; three colectomy; and one right
hemicolectomy.

Out of 29 patients, eight had an ileostomy (three
LAAR, two ARR, two colectomy and one sig-
moidectomy), while six patients had a colostomy
(five Hartmann’s procedures and one ARR).

The SEMS procedures were undertaken for anas-
tomotic stricture in 17 patients (three presented
with complete closure of the anastomosis), for
anastomotic leak/fistula in five patients and for
concomitant anastomotic stricture and fistula in
the remaining seven patients. Out of 12 patients
presenting with a fistula, seven had a surgical/
percutaneous drainage previously positioned.

The median timespan between surgery and diag-
nosis of stricture/leak was 104 days (range: 14—
360 days). The median period considering the
fistula group only was shorter (34.6 days wersus
152.7 days) than for the stricture group.

Considering the 24 patients with anastomotic
stricture, the degree of the stenosis was as follows:
four presented with low-grade stricture (residual
lumen <12 mm), 17 with high-grade stricture
(residual lumen <7 mm) and three with complete
closure of the anastomosis.

The length of the stricture was preoperatively eval-
uated by CT scan or enema study, and intraproce-
durally confirmed with a water contrast agent. In
all cases, the stricture’s length did not exceed 3 cm.
Longer stenosis were considered not eligible for
SEMS treatment due to their presumable ischemic
nature and endoscopic treatment inefficiency.

Technical success was achieved in all cases allow-
ing a correct SEMS deployment in all 32 stent
procedures.

Overall clinical success was 62.1%, correspond-
ing in the healing of the colorectal anastomotic

stricture/leak in 18 patients out of 29; the mean
period with the stent in place was 32.6 days (range:
6—65). These 18 patients after a mean follow up of
19 months (range: 4-29) were symptom free and
did not required any further treatment.

Considering group-specific clinical success (stric-
ture only group, stricture/leak group and leak
without stricture group), we reported a similar
percentage of success in the first two groups
amounting respectively to 70.6% (12/17 patients)
and 71.4% (5/7 patients) while the success rate
dropped to an unsatisfactory 20% (1/5 patients)
when a stricture was not present as for Group 3.

No FCSEMS related perforation occurred.
Migration after a mean period of 28.3 days (range:
6—60) occurred in 12 cases (41.4%). Considering
the fistula only subset of patients (Group 3),
migration took place in all cases (100%). In three
patients, a second stent was repositioned after
migration achieving final clinical success in one.

Minor complications occurred in 11/29 patients
(37.9%) consisting of eight abdominal/rectal
pain, two fever and one tenesmus. Six out of eight
patients reporting pain presented with a low colo-
rectal anastomosis (LARR or ARR).

Procedural failure was reported in 11 out of 29
patients (37.9%) requiring subsequent multiple
endoscopic dilations in four patients, colostomy
confection in four cases, definitive ileostomy in
one case and revisional surgery in the remaining
two patients.

Discussion

Benign colorectal strictures occur frequently after
colorectal surgery both for malignant and benign
disease [Baron ez al. 1998]. Subclinical anasto-
motic leakage, radiotherapy, relative ischemia and
pelvic sepsis have been suggested to play a pivotal
role in the development of postoperative stricture
[Pdhlman er al. 1989]. Strictures are more fre-
quent after surgery for cancer than for benign dis-
ease, probably due to more radical removal of
lymphatic and vascular tissue. Diverting stoma
also seems to predispose to stricture formation
mainly due to absence of fecal dilation; the extra-
peritoneal rectum is the most frequent location.

Up to now benign strictures have been mainly
treated initially by balloon dilation [Virgilio
et al. 1995] and, in case of endoscopic failure and
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stricture recurrence, by revisional surgery.
However, balloon dilation requires multiple ses-
sions and fails to guarantee long-term potency
especially in cases of strictures longer than 2 cm;
this is most probably due to the small period of
time in which radial force is applied to the stric-
ture. Similarly, revisional surgery may be very dif-
ficult to carry out given the adhesions, local
inflammation and stricture frequent location in
the lower rectum.

Therefore considering the growing experience of
the use of FCSEMS in management of upper GI
benign pathologies [Donatelli ez al. 2012], fully
covered stents have been proposed even in the
case of benign colon stricture. The rationale of
SEMS deployment is that the stent is able to
apply a constant radial force to the stricture for a
longer period of time, thus inducing a remodeling
of the stenosis. However, the results of FCSEMS
are discordant [Forshaw ez al. 2006; Caruso et al.
2015]. According to the literature, the efficacy of
FCSEMS depends mainly on the etiology of the
stricture. Diverticular, Crohn’s disease and
ischemic stenosis appear to be an incorrect indi-
cation for stent deployment; on contrast, a stent
was effective in postsurgical anastomotic stric-
tures. Nonetheless, FCSEMS showed different
shortcomings. Firstly, the FCSEMS procedure is
not free of complications. Risk of perforation
increases if pre- or post-deployment balloon dila-
tion is performed [Bonin and Baron, 2010].
Secondly, FCSEMS are burdened with an high
rate of migration. Even though some authors
report that migration occurs only after successful
stricture dilation [Vanbiervliet ez al. 2013], the
majority of experts concur with the fact that
migration in most cases results in treatment fail-
ure requiring additional endoscopic procedures.
Moreover, cases of obstruction due to granula-
tion tissue overgrowth at the edge of the stent,
mucosal erosion and stent fracture have been
described [Odurny, 2001].

Lately FCSEMS have also acquired a primary role
in the management of upper GI leaks, especially
those following bariatric surgery. The rationale of
a covered stent coupled with drainage of any fluid
collection is to span the leak, thus facilitating leak
closure. Several case series are available in the lit-
erature describing variable results [Nedelcu ez al.
2015; Edwards er al. 2008]. However, FCSEMS
cannot be considered a gold standard due to the
not irrelevant complication rate [lossa et al. 2014].
Therefore different endoscopic techniques have

Vv

Figure 3. Endoscopic view of a partially obstructed

FCSEMS before its removal at 65 days after
deployment.

been proposed [Donatelli ez al. 2015]. Given the
role of FCSEMS in the upper GI, some authors
have proposed their use even for leakage of colonic
anastomosis [Glrbalak ez al. 2015]. However in
literature only few case reports are present.
Moreover in comparison with an upper GI leak,
fecal contamination in a colon leak could play a
detrimental factor.

In this study we reported our results on the effi-
cacy of FCSEMS for postanastomotic strictures
and leakage with or without an associated stric-
ture. Based on our experience, we highlighted
how the use of FCSEMS for the management of
leakage without stricture should always be avoided
because early migration occurs in most cases with
no effect on leak closure. Some authors have tried
fixing the FCSEMS by means of different kind of
clips with no real success, or using partially cov-
ered SEMS to allow tissue ingrowth at the non-
covered edges of the stent and thus fixing it to the
lumen. However, reported results showed a high
complication rate when removing the stent (mas-
sive bleeding, perforation) [Small ez al. 2008] or
the need to deploy a FCSEMS for 48 hours in
order to remove both of them (stent-in-stent
technique) [Yang et al. 2014]. Therefore we
believe that, even for colonic leak, the endoscopic
rationale should be switched, as happened for
bariatric surgery, from stenting to complete inter-
nal drainage and transorificeal traumatism by
plastic double pigtail stent to promote healing. As
yet, there are no published articles describing
such a technique, but Calzolari and colleagues
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interestingly applied endoscopic transluminal
drainage in case of diverticular abscess [Calzolari
et al. 2014].

FCSEMS may have a role in the endoscopic
treatment of benign anastomotic stricture, associ-
ated or not with leaks. A covered stent proved
efficient in producing a longer lasting and more
constant radial force compared with balloon dila-
tion. However, the results reported in our study
are suboptimal. Moreover, the complication rate
especially considering migration is unacceptably
high. Erosion, pressure necrosis and bleeding
have also been reported [Oz and Forde, 2014].

Furthermore, on the basis of our results and expe-
rience, we believe that a different endoscopic
approach should be advised to treat postsurgical
stricture. An interesting innovation was reported
by Rejchrt and colleagues with the use of biode-
gradable stents [Rejchrt ez al. 2011]. Stents made
of biodegradable materials seem to overcome the
shortcoming of metal stents, in particular con-
cerning migration, mucosal hyperplastic reaction
and shorter potency. Moreover, biodegradable
stents do not require any removal procedure.
Biodegradable stents were first used for upper GI
stricture, but Rejchrt and colleagues showed good
results even for colonic and small intestine stric-
ture. Future development of biodegradable stents
may be patient-tailored stent production on the
basis of stricture characteristic thanks to three-
dimensional printing.

A different innovative and promising approach
for benign colorectal strictures was proposed by
Chen and Hsu who achieved good long-term
results by means of sphincterotome multiple shal-
low incision of the stricture [Chen and Hsu,
2014] . The rationale was to break down the
membranous circular scar allowing release of the
stricture and subsequent stool passage dilation.

Conclusion

Postsurgical colorectal anastomotic stricture may
be treated by means of FCSEMS. Strict patient
selection is mandatory. FCSEMS seems to induce
moderate long term patency in an acceptable per-
centage of cases even if burdened by a high per-
centage of migration.

Anastomotic leakage without stricture appears to
be not a good indication to FCSEMS deployment
due to poor clinical results.

New concepts are needed for the endoscopic
management of such colorectal postsurgical
pathologies.
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