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Abstract

Background: With acute obstruction due to rectal or recto-sigmoid cancer, the safety and success of
deploying self-expandable metal stents has been controversial. The aim of this systematic review was to
synthesize the existing evidence on the outcomes and complication rates of stent placement in these patients.
Methods: We performed a literature search of PubMed by using appropriate keywords, and manual reference
screening of included articles was done. The article screening, data extraction, and quality assessment was
done by four independent reviewers. A meta analyses was performed for the main outcome measures:
technical and clinical success and complication rates.

Results: We identified 962 articles in the search. After applying inclusion and exclusion criteria, we included
32 articles in the meta-analysis. The pooled technical success rate across 26 studies that reported it was 97%
[95% confidence interval (Cl): 95%-99%] without evidence of significant heterogeneity (I> = 0.0%, P = 0.84),
and the clinical success rate across 26 studies that reported it was 69% (95% Cl: 58%-79%) with evidence of
significant heterogeneity (I*> = 81.7%, P < 0.001). The pooled overall complication rate across the 32 studies
was 28% (95% Cl: 20%-37%) with evidence of significant heterogeneity (> = 79.3%, P < 0.001).

Conclusion: The use of rectal stents in obstructing rectal or recto-sigmoid tumors seems to be technically
feasible. A high rate of technical success, however, does not always translate into clinical success.
A considerable complication rate is associated with this approach. Randomized controlled trials are needed
to compare the outcomes of rectal stent placement with those of surgery.
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INTRODUCTION

Colorectal cancer (CRC) has a heterogenous presentation
as a result of the anatomical and functional differences
between the right colon, the left colon, and the rectum.
Because of these differences, the management approaches
and outcomes vary.l'! Intestinal obstruction in CRC
commonly presents with lesions on the left side and in the
rectosigmoid junction because of the smaller lumen size
compared with the right colon® and the fact that stool is
well formed at this level.”!

Emergency surgery on obstructed colon cancer can be
challenging, with significant morbidity of up to 49% and
mortality rates of up to 16%.%" Moreovert, surgery mostly
involves creating a stoma, which has a negative impact on
the patient’s quality of life and can delay further oncological
management.” The introduction of self-expandable
metallic stents (SEMS) has emerged as a bridge to surgery
or palliative treatment for malignant colorectal obstruction.
This approach has several advantages over emergency
surgery.”!! When used as a bridge to surgery, stenting
allows the surgeon to operate on the patient in an elective
setting after maximal optimization. It also allows the bowel
to decompress and, on relief of the obstruction, to be
prepared preoperatively. SEMS increases the chances of
the procedure being performed laparoscopically instead
of as an open surgery, after the obstruction resolves and
the bowel has returned to its normal diameter.!"! Stenting
thus allows full preoperative staging and treatment with
neoadjuvant therapy if indicated.

The insertion of SEMS to treat obstructing rectal cancers
is nonetheless problematic because of rectal irritation,
which may lead to anal pain, tenesmus, incontinence, and
stent migration and perforation.”™'”! Available guidelines
for stents focus mainly on colonic obstruction and lack
specific recommendations on SEMS for the rectum.!""'?!
This absence of information can be attributed to the sparse
data on rectal stents compared to that for colonic stents.[”
We aimed in this review to synthesize the existing evidence
on the outcomes and complication rates of stent placement
in patients who present with rectal or recto-sigmoid
obstruction due to primary malignant tumors.

METHODS

The PRISMA guideline was followed in conducting
this systematic review.!"! The objectives, methods of
analysis, inclusion criteria, and outcomes of primary
interest were specified in advance and documented in
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a protocol (HA-02-]J-008) registered at the National
Committee of Biomedical Ethics (Reference No. 21-18).
The protocol was registered and is available for review
at http://www.ctd.york.ac.uk/PROSPERO/. The
registration code is Crd42017069731.

Literature search strategy

We identified studies by searching the electronic database
PubMed and by screening reference lists of the included
articles, from January 2000 to July 2018. The database
was searched by using Medical Subject Headings (MeSH)
or their equivalent key words. We performed the search
strategy by applying Boolean operators as follows: “rectal
cancer” AND “colorectal obstruction” AND “stent.”
Synonyms for each search aspect were also used. Study
selection was initially based on the title and/or abstract,
from which the full texts of relevant articles were further
assessed. All potentially relevant studies were retrieved for
review, and the references of the included studies were
further screened to identify any additional potentially
relevant studies.

Studies were included if they reported the rates
of (1) technical success, defined as accurate SEMS
placement with adequate stricture coverage; (2) clinical
success, defined as decompression and relief of obstructive
symptoms without further intervention during the hospital
stay; and (3) complications, including perforation, tumor
overgrowth, migration, severe pain, bleeding, and other
complications that were reported to be caused by SEMS
placement in the included studies, or relevant raw data that
would allow the calculation of these outcomes of SEMS
placement in patients who presented with rectal and/or
recto-sigmoid obstruction due to a primary malignant
tumor.

Four reviewers (HH, RA, SJ, and EA) performed the
eligibility assessment for the records in an independent
standardized manner. The retrieved articles were divided
between two groups, and each article group was screened
independently by two of the reviewers. Disparities between
reviewers were resolved by discussion with a fifth reviewer
(NT). Conference proceedings, reviews, case reports, and
non-English articles were excluded.

Data extraction

We developed a data extraction form, pilot tested it on
47 randomly selected studies, and refined it accordingly.
Four authors (HH, RA, §J, and EA) independently
extracted the data from the included studies. Two authors
independently extracted the data from each half of the
articles. Discrepancies between reviewers were discussed,
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documented, and resolved by consensus. A fifth author
(NT) arbitrated if no resolution was reached.

Information extracted from ecach study included the
following: (1) first author name and year of publication; (2)
study design; (3) characteristics of participants (including
diagnosis, number of participants, age, gender, and site
of obstruction); (4) intention of procedure (palliative or
bridge to surgery); (5) study outcomes: technical success
rate, clinical success rate, and any recorded complications;
(6) need for reoperation and reintervention; (7) length of
follow-up; and (8) overall disease-free survival.

Some of the potentially eligible articles had insufficient data,
in which case their authors were contacted (291 authors in
total); only 5.49% responded by providing sufficient data.

Assessment of study quality

Four reviewers (HH, RA, SJ, and EA) independently
assessed the risk of bias in the included studies by using the
methodological index for non-randomized studies (MINORS)
criteria. Two reviewers independently assessed each half of
the studies. Disparities between reviewers were resolved by
discussion with a fifth reviewer (NT). MINORS is a validated
12-item instrument designed to assess the methodological
quality of non-randomized studies, whether comparative or
non-comparative. The 12 items include: the stated aim of the
study, inclusion of consecutive patients, prospective collection
of data, appropriateness of the end point to the study aim,
unbiased evaluation of endpoints, appropriateness of the
follow up period to the major end point, loss to follow-up
not exceeding 5%, prospective calculation of the sample size,
and four more items specifically for comparative studies (the
latter four items were not applicable to our included studies).
The MINORS scote ranges from 0 to 16.1"”

Statistical analyses

Three outcomes were assessed: (i) technical success rate;
(ii) clinical success rate; and (iii) complications rate, which
included perforation, tumor overgrowth, migration, severe
pain, bleeding, and other complications reported to be
caused by SEMS placement in the included studies. The
three outcomes were expressed as percentages. In the
presence of heterogeneity, random effects models were
used, whereas fixed effects were used in its absence.l'
Forest plots were constructed for each outcome. For clinical
success rate, summary estimates were presented for all
studies combined and then stratified by study size. Studies
comprising of aleast 50 participants were considered large.

Heterogeneity was assessed with the index of heterogeneity,
PU"1¥ which is expressed as a percentage and quantifies
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the proportion of variation among the studies that is
attributed to heterogeneity.!'"” The lower the number, the
less the heterogeneity. All statistically significance tests
were two sided, and analyses were conducted by using Stata
12.1 (StataCorp LP, College Station, Texas, USA).

RESULT'S

Literature search and study selection

The initial search identified 962 publications, of which 404
studies were excluded based on the title and/or abstract,
and 526 more were excluded based on a full-text review.
Reasons for exclusion are shown in the flow chart in
Figure 1. Thus, 32 studies matched our inclusion criteria
and were included in the final analysis. Three studies were
published in the United States,”*" four in Italy,***! four
in the United Kingdom,”**’! seven in Korea,"*l one in
Spain,? three in China,’* two in Finland,"**" one in
Canada,™ one in Australia,™ one in Portugal,* one in
South Africa,®! one in Pakistan,*l one in Turkey,*" one
in Norway!"® and one in Denmark."!

Characteristics of included studies

Descriptive statistics — including number of patients per
study, population age, duration of follow-up, and quality
assessment score — are reported in Table 1. The original
articles included 2487 patients, who had a stent placed
for either colonic or rectal obstruction. This systematic
review included 811 patients of those 2487 stented
patients who had a rectosigmoid or rectal obstruction.
Eighteen of the studies were retrospective, as indicated

[13,19,20,25,26,31,34,37-39,41-44,46-49

by medical records, I and 14 were

prospective. 2 242730:32333536405 Tygenty-six studies reported
technical and clinical success rates,?0-227-38.40-464881 a0 q 32
reported the complication rate.['*"*! All included studies
were non-comparative. The studies were published between
2000 and 2018. The age of the patients included in the

studies ranged from 18 to 97 years.

Quality of the included studies

The quality score of the included studies ranged from
7 to 14, of which 15 studies had a score of 75% or
above 212426.27,30.3233.35404143-85] Ty studies did not mention
an adequate follow-up petiod to the major endpoint,?** and
six studies did not report a loss to follow-up item, 25128434849
Quality assessment scores are reported in Table 1.

Meta-analyses

The summary estimate of the technical success rate among
the 26 studies?2+2738:4046489 that reported this outcome
was 97% [95% confidence interval (CI): 95%-99%] without
evidence of significant heterogeneity. Six studies did not
report the technical success ratel'!**>247 for patients
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Exclusion of irrelevant, non-

English, and old (before the

(n = 4; purpose of stenting is not to

treat the obstruction but rather to
treat complications, e.g., stricture

(n = 3; stent performed after
resection of rectum/rectosigmoid)
(n = 12; location of stent is not at

(n = 8; there is no stent placement)

—
c
.g Records identified through Additional records identified through
S database searching cross-references and other sources
£ (n=765) (n=197)
3
)
— A
— Records after duplicates removed
(n=962)
8o
c
=
] \
*]
L Records screened
(n=962) > year 2000) records
(n=404)
A
Full-text articles assessed Full-text articles excluded
F for eligibility >
3 (n=558)
]
w
A and anastomosis)
) Studies included in
qualitative synthesis
(n=32)
rectum)
E 3 (n = 44; case reports)
% Studies included in
£ quantitative synthesis (n = 67; abstracts and
(meta-analysis) presentations)
(n=32) (n = 280; relevant data not

(n = 11; full text is not available)

available, e.g., no contact e-mail

Figure 1: Flow chart of the selection process of the included articles

with rectal cancer separately [Figure 2]. Subgroup analysis
by study quality and sample size did not reveal different
results (data not shown).

The clinical success rate among the 26 studies!® 273840464541
that reported this outcome was 69% (95% CI: 58%-79%)
with evidence of considerable heterogeneity (I* = 82.0%,
P < 0.001). Six studies did not report the clinical success
el!31925:263947) separately for patients with rectal and
with rectosigmoid cancer. Heterogeneity remained after
stratifying the studies by methodological quality. Studies
with a score of 75% (12 out of 106) and higher were
considered good quality and lower scores indicated poorer
quality. The pooled estimate for the low-quality studies was
79% (95% CI: 70%-87%), I* = 42.8%, P = 0.06, whereas
for high-quality studies, it was 59% (95% CI: 40%-78%),
P =88.2%, P < 0.001 (data not shown). Subgroup analysis
by sample size reduced heterogeneity. For large sample

size studies (>50 patients), the summary estimate was

rat
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address/no responses)
(n =97; no patients enrolled, e.g.,
reviews, editorial comments)

84% (95% CI: 79%-89%).*%! For small sample size
studies (<50 patients), the summary estimate was 66%
(95% CI: 53%-78%) |Figure 3]. The median clinical success
rate was 84.3% (13%-100%).

The summary of the overall complication rate among
the 32 studies!™""*) was 28% (95% CI: 20%-37%), with
evidence of considerable heterogeneity [Figure 4]. The
results remained heterogenous despite stratifying the
studies by methodological quality and sample size. The
median complication rate was 27% (0%-100%).

Among 811 patients who underwent stenting for primary rectal
cancer obstruction, stent reobstruction was the most common
reason for clinical failure, occurring in 75 patients (10.50%)
and reported in 18 studies,!!>!1*2!-2426-303941444647 fo]lowed
by stent migration in 67 patients (9.38%) reported in 20
studies,!" ¥l severe persistent pain
due to stent placement in 29 patients (4.06%) reported
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Technical Success Rate

%
Study ES (95% Cl) Weight
—&- 092(0.74,099) 422
——= 0.94(0.71, 1.00) 2.90

Baraza (2007)
Broholm (2016)

Fan (2006) ———= 1.00 (0.66, 1.00) 1.57
Gleditsch (2016) -l 0.96 (0.88, 0.99) 11.51
Kang (2001) —1.00 (0.84, 1.00) 3.56
Im (2008) ——=1.00 (0.78, 1.00) 257
Saeed (2015) — 0.93(0.78, 0.99) 5.05
Stefanidis (2005) 1= 1.00 (0.29, 1.00) 0.58
Bielawska (2010) ————= 1.00 (0.54, 1.00) 1.08

Canena (2012)
Cano (2006)
Chou (2012)
Chouhan (2011)
Selinger (2011)
Crosta (2006)
Gianotti (2012)
Huhtinen (2013)
Lamazza A (2012)
Lee (2013)

Li (2014)
Moolla (2014)
Nagula (2010)

——= 0.94 (0.73, 1.00) 3.06
————=1.00 (0.48, 1.00) 0.91
———=— 0.83(0.36, 1.00) 1.08
——————= 1.00 (0.40, 1.00) 0.75
——= 0.94(0.71, 1.00) 2.90
—————= 1.00 (0.48, 1.00) 0.91
—ik 0.93(0.82, 0.99) 7.53
—=— ' 0.75(0.51,0.91) 3.39
0.96 (0.90, 0.99) 16.64
—————"1.00 (0.48, 1.00) 0.91
———————= 1.00 (0.40, 1.00) 0.75
— 0.91(0.77,0.98) 5.88
——=- 0.93 (0.66, 1.00) 2.40

Syn (2005) ——————=1.00 (0.54, 1.00) 1.08
Varpe (2008) —————=—— 0.75(0.35,097) 1.41
Won (2015) ——1.00(0.79,1.00) 273

Yoon (2011) ’ 0.94(0.87,098)  14.65
Overall 0.97 (0.95,099)  100.00

T T T T T T T T 1T
HI2F. 3N ARG BT8RO

Proportion
Figure 2: Forest plot of the technical success rates in the included
studies

in 9 studies,['*?#232635.40414647 3 nd perforation after
stent placement in 21 patients (2.94%) reported in 10
studies.[?23:25:323339454648499 Thirty-one patients (14.69%)
needed endoscopic reintervention as reported in 11
studies,?!:2226-28:30.3536.39.44981 and 33 patients (8.31%)
needed surgery after stent failure, reported in 17
studies.[1321:2225-27:30:323335.39-4088 There were 83 (53.20%) stent
placements for palliation among 11 studies that reported this
outcome, 27033384048 and 113 (43.29%) stent replacements
were intended as a bridge to surgery among 14 studies that

reported this outcome,19:2023:27.28,30,33,34,36-38,44,46 48]

DISCUSSION

SEMS has been used as a bridge to surgery or for palliation
in patients with malignant colorectal obstruction. In this
review, we synthesized the evidence on the outcomes
and complications of stent placement in patients who
presented with rectal or recto-sigmoid obstruction due
to primary malignant tumors. Despite the reported
advantages of SEMS, such as shorter length of hospital
stay, fewer postoperative complications, and lower stoma
rates, controversy remains regarding its role in rectal
and rectosigmoid obstruction.?*? Use of SEMS seems
technically less effective for palliative purposes because
of the risk of severe complications such as perforation,
migration, and post-stent bacteremia associated with SEMS
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Clinical Success Rate
%
Study ES (95% CI) Weight
Small sample size $
Baraza (2007) —_— 052 (0.31,0.72) 452
Broholm (2016) ——=——  0.71(0.44,0.90) 421
Fan (2006) ————=— 0.89(052,1.00) 356
Kang (2001) —_— 0.57 (0.34, 0.78) 439
Im (2008) ——=- 093(068,1.00) 410
Saeed (2015) ——8—  0.83(0.65,094) 464
Stefanidis (2005) ——————————= 1,00 (0.29, 1.00) 226
Bielawska (2010) ————L—=— 0.83(0.36,1.00) 308
Canena (2012) —_— 056 (0.31,0.78) 426
Cano (2006) ——————=——  0.60(0.15,0.95) 286
Chou (2012) ——————=—— 0.83(0.36, 1.00) 308
Chouhan (2011) —— 025 (0.01,0.81) 259
Selinger (2011) —_—l 0.53 (0.28, 0.77) 421
Crosta (2006) S —— 020 (0.01,0.72) 286
Gianotti (2012) —_ ! 0.16 (0.06, 0.29) 486
Huhtinen (2013) —— 050 (0.27, 0.73) 435
Lee (2013) B ——— 0.40 (0.05, 0.85) 286
Li (2014) ————— = 1.00(0.40, 1.00) 259
Moolla (2014) | —=— 089(0.73,097) 473
Nagula (2010) —_— 043 (0.18,0.71) 403
Syn (2005) ———————a———  0.67(022,0.96) 308
Varpe (2008) —_———— 062(024,091) 343
Won (2015) ———=— 088(062 0.99) 416
Subtotal O: 0.66 (0.53, 0.78) 84.75
H
Large sample size :
Gleditsch (2016) t——  084(073,092) 503
Lamazza A (2012) | —m  088(0.80,0.94) 5.13
Yoon (2011) —=—  080(0.70,0.87) 5.10
Subtotal 1O 084(079,089) 15.25
'
Overall <> 0.69 (0.58, 0.79) 100.00
H
H
]
1234567891
Proportion

Figure 3: Forest plot of the clinical success rates in the included studies

use in the long term.""! The pooled estimate of the clinical
success rate of SEMS in previous studies was significantly
lower than that for surgery (93.1% vs. 99.8%, P = 0.0009),
although the rate of total complications was similar
between the two groups (34.0% vs. 38.1%, P = 0.60).>"!

Our systematic review and meta-analysis demonstrated that
stents in rectal and recto-sigmoid primary tumors have a
high technical success rate that does not always translate
into clinical success. These findings are in accordance with a
previous systematic teview by Sebastian ez /" that examined
the efficacy and safety of SEMS in the setting of obstructed
CRC in 1198 patients. These authors reported a median
technical success rate for obstructed CRC of 94% and a
median clinical success rate of 91%.” Rectal and rectosigmoid
stenting in our study thus compares unfavorably with these
numbers; although the technical success rate in our review
was very high at 97%, the clinical success rate was only 69%.
The complication rates were similar for both Sebastian ez a/’s
population and ours, with reobstruction rates of 7.3% vs.
10.50%, migration rates of 11.9% vs. 9.38%, and perforation
rates of 3.7% vs. 2.94%, respectively. Among reported
perforations in their study, 98% occurred in stenting at the
rectosigmoid junction, most likely related to its tortuosity.
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Table 1: Details of population and quality assessment in the included studies

Author Year Total number Mean age of Number Mean age Mean Quality assessment
of patients in all patients in of rectal for rectal follow-up score of the study
the study the study patients patients in months out of 16
Liberman et a/.l"”! 2000 12 67 4 48 7.88 11
Aviv et al.l®! 2002 15 7 79.86 12
Kang et al.?% 2002 26 60.69 21 61.3 1.6 13
Stefanidis et al.?] 2005 21 62.2 3 59.3 10
Syn et al.l?”] 2005 17 75.2 6 79 12
Garcia-Canol®¢! 2006 12 73.9 5 73.2 11
Fan et al.?”] 2006 26 63.2 9 58.4 9
Crosta et al.?? 2006 24 67 5 12
Baraza et al.l?® 2008 63 25 10
Varpe et al.l*0l 2008 26 69 8 69 5.9 12
Im et al.3% 2008 49 15 11 14
Bielawska et al.l*?! 2010 30 67 6 15.2 9
Nagula et al.l2" 2010 44 57 14 6 13
Yoon et al.l®"l 2011 256 60 88 8
Selinger et al.1?”! 2011 96 72.3 17 15 11
Chouhan et al.*3! 2012 35 69 4 28.5 12
Canena et al.* 2012 89 74 18 77.1 14
Chou et al.33 2012 34 59.7 6 58 11.1 12
Lamazza et al.* 2012 100 77 100 77 4.1 12
Gianotti et al.1?® 2013 132 70 45 13
Lee et al.l®® 2013 6 67 5 65.6 12
Huhtinen et a/.14" 2013 56 70 20 13
Moolla and Madibal*®! 2014 203 59 35 12
Li et al.l®® 2014 29 73 4 74.7 7
Xu et al.l®! 2015 45 60.7 23 6.9 11
Bayraktar et al.!"”! 2015 49 23 11
Won et al.l34 2015 49 66 16 66.3 10
Saeed et al.1*® 2016 49 50 30 16.6 10
Zanghi et al.?%! 2016 26 9 10
Gleditsch et al.l*®! 2016 183 69 69 9
Broholm et al.* 2017 112 71 17 9
Lee et al.l"® 2018 573 62.2 154 11

A previous systematic review and meta-analysis compared
the outcomes of stenting to treat obstruction of the left
colon and rectum with the outcomes of emergent surgery.
It showed significantly lower clinical success rate among
the stenting group (52.5%) than that for the emergency
surgery group (99%).51 However, the stenting group had
a significantly higher primary anastomosis rate compared
to that in the emergency surgery group (64.9% vs. 55%,
respectively). In addition, the stenting group had a
significantly lower stoma rate (45.3% vs. 62%). However,
the rate of permanent stoma and anastomotic leakage was
similar for both groups.

In addition to the technical and clinical success rates in
SEMS, peri-procedure complications are an important
aspect to consider. Our pooled overall complication
rate was 28%. Complications included reobstruction,
migration, pain, and perforation. It is important to
recognize that this high complication rate may have been
the result of bias against SEMS because patients who
were not candidates for surgery due to malnutrition, poor
overall condition, or the presence of contraindications to
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surgery would not be offered this procedure. They would
have done poorly regardless of the type of intervention.
A previously reported randomized control trial by Van
Hooft er alP! randomized patients with left-sided CRC
obstruction into surgery and endoscopic treatment groups.
In the endoscopic stent group, 8 of 10 patients had one
or more stent-related complications vs. 1 of 8 who had
postoperative complications in the surgical arm. A high rate
of perforations (6 of 10) was noted after endoscopic stent
placement that resulted in reoperation and/or mortality
in three patients. Perforations are an especially important
complication to assess, as they result in both septic
complications and oncological outcomes by upstaging the
tumor. Other reported adverse effects were stent migration,
obstruction, pain, and diarrhea. This trial was prematurely
closed, given these results.

To the best of our knowledge, this is the first systematic
review and meta-analysis to specifically analyze the
short-term outcomes of stenting for obstructive rectal
and recto-sigmoid cancers and to summarize the evidence
for technical and clinical success and complications. The
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Proportion of complications
%
Study ES (95% CI) Weight
Aviv (2001) C ——————= 1.00(0.59, 1.00) 253
Baraza (2007) e 0.48 (0.28, 0.69) 375
Broholm (2016) —_— 0.24 (0.07,0.50) 343
Fan (2006) e E— 0.11 (0.00, 0.48) 280
Gleditsch (2016) - ! 0.12(0.05,022) 429
Kang (2001) —-—— 0.43 (0.22, 0.66) 361
Lee (2018) —-— 0.36 (0.29, 0.44) 450
Im (2008) . 0.07 (0.00,032) 332
Saeed (2015) P —— 057 (0.37,0.75) 387
Stefanidis (2005) — 0.00(0.00,0.71) 166
Zanghi (2016) B s S— 0.22(0.03, 0.60) 280
Bayraktar (2015) :—l— 0.52(0.31,0.73) 368
Bielawska (2010) ——— 0.17 (0.0, 0.64) 236
Canena (2012) —_— 0.39(0.17,0.64) 348
Cano (2006) ——=————  040(005,085) 217
Chou (2012) —t 0.00 (0.00, 0.46) 236
Chouhan (2011) ——————=——— 0.75(0.19,099) 194
Selinger (2011) —_— 0.29(0.10, 0.56) 343
Crosta (2006) —————=—— 0580(0.28,099) 217
Gianotti (2012) — 0.44 (0.30, 0.60) 41
Huhtinen (2013) —-— 0.25 (0.09, 0.49) 357
LamazzaA (2012) - 0.08 (0.04,0.15) 441
Lee (2013) —_— - 060(0.15,0.95) 217
Li (2014) —_— 0.00 (0.00, 0.60) 194
Liberman (2000) ——————— .50 (0.07, 0.93) 194
Moolla (2014) -— 0.03 (0.00, 0.15) 397
Nagula (2010) —_— 050 (0.23,0.77) 325
Syn (2005) . 0.33(0.04,0.78) 236
Varpe (2008) - 0.12(0.00,0.53) 268
Won (2015) —— 0.12(0.02, 0.38) 338
Xu (2015) —_— 0.22(0.07,0.44) 368
Yoon (2011) - 0.15 (0.08, 0.24) 437
Overall <> 0.28 (0.20, 0.37) 100.00
:
T T T T T T T T
1234567891
Proportion

Figure 4: Forest plot of the complications rates in the included
studies

results of this study will help clinicians and patients with
decision making when managing large bowel obstruction
in the setting of rectal and rectosigmoid cancer.

This study has several limitations. Our search could
have been limited as we only searched PubMed and
performed manual reference screening. We reviewed
articles in English only. The low response rate from
authors contacted to obtain detailed outcomes for rectal
and rectosigmoid cancers was another limitation to our
study, since some articles could not be included due to
insufficient information. Lastly, our results showed high
heterogeneity among the pooled estimates of clinical
success and complication rates. Subgroup analysis by
quality and size of study did not decrease the heterogeneity
of the complication rates. Factors that could explain the
significant heterogeneity are inclusion of studies that had
very high or very low complication rates; variability of
defining and reporting of complications; variation in the
length of follow-up (maximum success will be achieved
48 hours after stent placement when it is fully deployed);
variation of periprocedural adjuvant therapy such as the
use of bevacizumab, as it was found to be associated
with gastrointestinal perforation**;
level of experience of the endoscopists and the volume

variation in the
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and expertise of the center; and variation in treatment
intent (palliative vs. curative). Some of these variables are
difficult to control or define. We did not have access to the
type of stents placed, which may have contributed to the
heterogenous clinical outcomes (covered, not covered, or
partially covered). Concerning the quality of the studies
themselves, only 15 of the 32 had an acceptable score of
75% or higher per the MINORS criteria. Our systematic
review is thus limited by the poor quality of some of the
included studies.

CONCLUSION

SEMS as treatment for obstructive rectal and rectosigmoid
tumors is technically feasible but does not always translate
into clinical success. In addition, complication risks
associated with this approach are considerable. Because
the data are significantly heterogeneous, definitive
conclusions cannot be made. Obstructing rectal tumors
are a different entity from obstructing colonic tumors;
thus, future prospective studies are needed to assess the
efficacy and safety of SEMS in the setting of malignant
rectal obstruction.
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