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Abstract

AIM: To provide a comprehensive evaluation of the
role of a protective stoma in low anterior resection (LAR)
for rectal cancer.

METHODS: The PubMed, EMBASE, and MEDLINE data-
bases were searched for studies and relevant literature
published between 2007 and 2014 regarding the con-
struction of a protective stoma during LAR. A pooled risk
ratio (RR) with 95% confidence intervals (CIs) was used
to assess the outcomes of the studies, including the rate
of postoperative anastomotic leakage and reoperations
related to leakage. Funnel plots and Egger’s tests were
used to evaluate the publication biases of the studies. P
values < 0.05 were considered statistically significant.

RESULTS: A total of 11 studies were included in the
meta-analysis. In total, 5612 patients were examined,
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2868 of whom had a protective stoma and 2744 of
whom did not. The sample size of the studies varied
from 34 to 1912 patients. All studies reported the num-
ber of patients who developed an anastomotic leakage
and required a reoperation related to leakage. A ran-
dom effects model was used to calculate the pooled RR
with the corresponding 95%CI because obvious het-
erogeneity was observed among the 11 studies (/> =
77%). The results indicated that the creation of a pro-
tective stoma during LAR significantly reduces the rate
of anastomotic leakage and the number of reoperations
related to leakage, with pooled RRs of 0.38 (95%CI:
0.30-0.48, » < 0.00001) and 0.37 (95%CI: 0.29-0.48,
P < 0.00001), respectively. The shape of the funnel
plot did not reveal any evidence of obvious asymmetry.

CONCLUSION: The presence of a protective stoma ef-
fectively decreased the incidences of anastomotic leak-
age and reoperation and is recommended in patients un-
dergoing low rectal anterior resections for rectal cancer.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The use of a protective stoma is an effective
application that can reduce the rate of anastomotic
leakage in patients who receive low anterior resection
for rectal cancer. The morbidity associated with protec-
tive stomas and the complications of stoma closure
are negligible compared with the reoperations required
for anastomosis leakage in the absence of a protective
stoma. Therefore, the presence of a non-functioning
stoma can be useful for patients undergoing rectal
surgery and is recommended during low anterior resec-
tions for rectal cancer.

Wu SW, Ma CC, Yang Y. Role of protective stoma in low ante-
rior resection for rectal cancer: A meta-analysis. World J Gas-
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INTRODUCTION

Low anterior resection (LAR) is the standard operation
for rectal cancer and allows an anastomosis to be created
at a lower level, thereby preserving the anal sphincter!’,
Nonetheless, anastomotic leakage remains one the most
significant complications after LAR. Anastomotic leak-
age is defined as a communication between the intra-
and extraluminal compartments owing to a defect in the
integrity of the intestinal wall at the anastomosis between
the colon and rectum or the colon and anus®. In the last
decade, the problem of anastomotic leakage has been
widely addressed in multiple symposia and many publica-
tions". Leakage rates from 3% to > 20% leading to sub-
stantial postoperative morbidity and mortality have been
reported™, Even experienced surgeons sometimes find
it difficult to predict which patients will develop an anas-
tomotic leak, and such leaks may occur even when the
anastomosis is technically sound or when the risk factors
for leakage are absent. Studies have demonstrated that
such low anastomoses carry a considerably higher risk of

anastomotic leakage'. Leakage can increase morbidity
and mortality, prolong the duration of the hospital stay,
and affect short- or long-term quality of life™”. There is
also evidence for an increased risk of local cancer recur-
rence and decreased long-term survival after leakage” "'\

Many solutions have been sought to prevent or dimin-
ish anastomotic leakage, such as mechanical bowel prepa-
ration, drains, and intra-luminal devices. Some surgeons
use a protective stoma after LAR to prevent anastomotic
leakage in the hope that by diverting the fecal stream and
keeping the anastomosis free of material, leakage will be
less likely. While other surgeons have reported that cover-
ing the protective stoma had no influence on anastomotic
leakage and reoperation rates, the further complications
that can be caused by the stoma itself should not be
ignored, as they include discomfort and inconvenience,
high output with consequent dehydration, and anasto-
motic complications at the stoma closure site!>'*,

Although protective stomas are widely used in LAR
for rectal cancer, it remains unclear whether such protec-
tive stomas are useful for patients. Therefore, we per-
formed this meta-analysis to investigate whether a protec-
tive stoma affects the outcomes of patients undergoing
LAR for rectal cancer.

MATERIALS AND METHODS

Publication search

The PubMed, EMBASE, and MEDLINE databases and
the Cochrane Central Register of Controlled Trials were
searched to locate articles (published between January
2007 and January 2014), including articles referenced in

Baishidenge ~ WJG | www.wjgnet.com

the publications. The search strategy included the fol-
lowing keywords in various combinations: “low anterior
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resection”, “stoma’,

 «

protective stoma”, “rectal cancer”,
and “anastomotic leakage”. Internet search engines were
also used to perform a manual search for abstracts from
international meetings, which were then downloaded and
studied.

Inclusion and exclusion criteria

The inclusion criteria were as follows: studies that com-
pared LAR with or without a protective stoma and recent
clinical trials from 2007 to 2014. When a study reporting
the same patient cohort was included in several publica-
tions, only the most recent or most complete study was
selected. The exclusion criteria were as follows: studies
of case reports, letters, or reviews without original data;
non-English papers; animal or laboratory studies; non-
rectal cancer proctectomy; and articles that were not full-
text or non-comparative studies. If any doubt of suit-
ability remained after the abstract was examined, the full
manuscript was obtained"”.

Data extraction

Two review authors assessed the methodological quality
of the potentially eligible studies without considering the
results. The extracted data were then crosschecked be-
tween the two authors to rule out any discrepancies. Data
were extracted independently from each of the included
studies regarding the following: first authors’ surname,
publication year, sample size, number of patients who
developed an anastomotic leak and required a reoperation
related to leakage after LAR, and whether a protective
stoma was involved. Disagreements were discussed by
the authors and resolved by consensus.

Statistical analysis

Statistical analysis was performed using the Review
Manager (RevMan) software, version 5.0 (The Nordic
Cochrane Centre, The Cochrane Collaboration, Copen-
hagen, Denmark). A pooled risk ratio (RR) with 95%
confidence intervals (CIs) was used to assess the out-
comes of the studies. I’ statistics were used to evaluate
the between-study heterogeneity analysis in this meta-
analysis”™. The random effects model was used when
obvious heterogeneity was observed among the included
studies (I’ > 50%). The fixed effects model was used
when there was no significant heterogeneity between the
included studies (I’ < 50%). Publication bias was esti-
mated using a funnel plot with an Egger’s linear regres-
sion test; funnel plot asymmetry on the natural logarithm
scale of the RR was measured using a linear regression

approach.

RESULTS

Study characteristics
The initial search retrieved a total of 164 references, and
after screening the titles and abstracts of the identified
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Table 1 Main characteristics of the five included studies
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Ref. Year No. of n Type of Leakage Reoperation
patients Stoma No stoma  operation Stoma No stoma Stoma No stoma

Beirens et al™! 2012 1912 1183 729 LAR 51 74 40 69
Chude et al™ 2008 256 136 120 LAR 3 12 0 2
Gong et al™ 2012 62 36 26 uLAR 0 5 0 2
Karahasanoglu et al** 2011 77 23 54 LAR 0 3 - -
Lefebure et al™ 2008 132 42 90 LAR 3 10 1 5
Ma et al™ 2013 56 30 26 LAR 2 7 0 5
Matthiessen et al®” 2007 234 116 118 LAR 12 33 12 32
Nurkin ef al® 2013 1791 958 833 LAR 17 26 37 63
Seo et al® 2013 836 246 590 uLAR 1 22 = =
Shiomi et al™ 2010 222 80 142 LAR 3 17 0 14
Ulrich et al™ 2009 34 18 16 LAR 1 6 0 6

LAR: Low anterior resection; uLAR: Ulter-low anterior resection.

Total of potentially relevant
papers identified and screened
for retrieval (7 = 164)

Irrelevant to the
current study
(n=132)

Full text analyses (7 = 32)

Records without
comparative data
(n=14)

Studies for detailed evaluation
(n =18)

Studies could not be
calculation for
meta-analysis (7 = 7)

Studies included in present
meta-analyses (7 = 11)

Figure 1 Flow chart of study selection.

articles, 132 studies were excluded because they were not
related to the current study. Of these studies, 56 were
reviews, 35 were case reports, 11 were animal studies,
and 20 included cases of non-rectal cancer proctectomy.
Upon further review, 14 additional studies were excluded
because they did not include comparative data. We evalu-
ated 18 potential candidate studies in the full text, 7 of
which were not published in English. Finally, 11 stud-
ies”! were included in this meta-analysis, all of which
were published between 2007 and 2014. The flow chart
of study selection is presented in Figure 1.

There were three RCTs and eight non-randomized
studies involving a total population of 5612 patients,
among whom 2868 had a protective stoma and 2744 did
not. The sample sizes of the studies varied from 34 to
1912 patients. All studies reported the number of pa-
tients who developed an anastomotic leak and required a
reoperation after LAR. Moreover, some studies reported
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the risk factors for anastomotic leakage and short-term
mortality following LAR, although these data were not
compared in this meta-analysis. The main characteristics
of the included studies are summarized in Table 1.

Meta-analysis results

All of the studies reported results on clinical anastomotic
leakage and reoperation. The random effects model was
used to calculate the pooled RR with the correspond-
ing 95%CI because obvious heterogeneity was observed
among those 11 studies (I’= 77%). The results indicated
that the absence of a protective stoma was associated
with a higher incidence of anastomotic leakage and re-
operation, with pooled RRs of 0.38 (95%CI: 0.30-0.48,
P < 0.00001, Figure 2A) and 0.37 (95%CI: 0.29-0.48, P
< 0.00001, Figure 2B), respectively. The present meta-
analysis revealed that a statistically significant advantage
was conferred by a protective stoma in patients undergo-
ing LAR.

Publication bias
Funnel plots and Egger’s tests were used to evaluate the
publication bias within the literature. The shape of the
funnel plot did not reveal any evidence of obvious asym-
metry (Figure 3).

DISCUSSION

Total mesorectal excision (TME) in combination with
LAR plays an important role in the treatment of patients
with rectal cancer™. Considering the incidence of rectal
cancer, the improvements in medical instruments, and
the higher requirements of patients regarding quality of
their post-surgical lives, ultralow anterior rectal resection
has become the primary low sphincter-preserving proce-
dure. However, this procedure can also increase the risk
of anastomotic leakage™. Possible factors contributing
to an increased leakage rate include the reduced blood
supply of the anorectal remnant and the large pelvic
space after TME, which may predispose a patient to
fluid accumulation and pelvic infection"”. Symptomatic
anastomotic leakage is the most feared complication and
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A Stoma Without stoma Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CL
Beirens 2011 51 1183 74 729  41.9% 0.42 (0.30, 0.60) E &
Chude 2008 3 136 12 120 5.8% 0.22 (0.06, 0.76)
Gong 2012 0 36 5 26 2.9% 0.07 (0.00, 1.15)
Karahasanoglu 2011 0 23 3 54 1.0% 0.33 (0.02, 6.10)
Lefebure 2008 3 42 10 90 2.9% 0.64 (0.19, 2.22) e
Ma 2013 2 30 7 26 3.4% 0.25 (0.06, 1.09) E—
Matthiessen 2007 12 116 33 118 15.0% 0.37 (0.20, 0.68) —a—
Nurlin 2013 17 958 26 833 12.7% 0.57 (0.31, 1.04) —a—
Seok 2013 1 246 22 590 5.9% 0.11 (0.01, 0.80) _
Shiomi 2010 3 80 17 142 5.6% 0.31 (0.09, 1.04) —_—
Ulrich 2009 1 18 6 16 2.9% 0.15(0.02, 1.10)
Total (95%CI) 2868 2744 100.0% 0.38 (0.30, 0.48) ¢
Total events 93 215 ! : . !
Heterogeneity: > = 7.78, df = 10 (P = 0.65); I = 0% 0.01 0.1 1 10 100
Test for overall effect: Z = 7.89 (P < 0.00001) Stoma  Without stoma
B Stoma Without stoma Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, fixed, 95%CI M-H, fixed, 95%CI
Beirens 2011 40 1183 69 729  39.4% 0.36 (0.24, 0.52) R
Chude 2008 0 136 2 120 1.2% 0.18 (0.01, 3.64)
Gong 2012 0 36 2 26 1.3% 0.15 (0.01, 2.92)
Lefebure 2008 1 42 5 90 1.5% 0.43 (0.05, 3.55)
Ma 2013 0 30 5 26 2.7% 0.08 (0.00, 1.37) -
Matthiessen 2007 12 116 32 118 14.7% 0.38 (0.21, 0.70) —-—
Nurlin 2013 37 958 63 833 31.1% 0.51 (0.34, 0.76) -
Shiomi 2010 0 80 14 142 4.8% 0.06 (0.00, 1.01)
Ulrich 2009 0 18 6 16 3.2% 0.07 (0.00, 1.13)
Total (95%CI) 2599 2100 100.0% 0.37 (0.29, 0.48) ¢
Total events 90 198 L . ! .
Heterogeneity: * = 7.24, df = 8 (P = 0.51); I’ = 0% 0.01 0.1 1 10 100
Test for overall effect: Z = 7.99 (P < 0.00001) Stoma Without stoma

Figure 2 Forest plot. A: Forest plot for a comparison of the study outcomes of low anterior resection with or without stoma vs anastomotic leakage; B: Forest plot of

the study outcomes of low anterior resection with or without stoma vs reoperation rate. Risk ratios are shown with 95%Cls.
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Figure 3 Funnel plot. A: Funnel plot for the publication bias test of outcomes of low anterior resection with or without stoma vs anastomotic leakage; B: Funnel plot
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for the publication bias test regarding outcomes of low anterior resection with or without stoma vs reoperation rate. RR: Risk ratio.

has been reported to occur in 1% to 24% of atientsm;
P p

when present, the associated risk of postoperative mor-
tality is increased to 6% to 22%".

The use of a non-functioning stoma in LAR has
been considered to decrease the leakage rate and its fatal
consequences by keeping the distal anastomosis relatively
“clean” and reducing the intraluminal pressure of the

bowel™, Moreover, a protective stoma can mitigate its
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inherent consequences[ |, Nonetheless, the value of a
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protective stoma has been the subject of controversy for
many years. Some surgeons do not choose fecal diversion
because fecal diversion requires the patient to undergo
two surgeries and because a protective stoma does not
reduce the leakage rate after LAR. Previous publications
have reported that the overall leakage and reoperation
rates were similar in patients with or without a protective

December 21, 2014 | Volume 20 | Issue 47 |



stoma””. In addition, ostomy construction and closure
is associated with considerable morbidity and increased
costs'”. The potential disadvantages of a protective
stoma include the need for another operation, a longer
hospital stay, and ostomy-related complications, such as
prolapse, retraction, necrosis, stenosis, peristomal ab-
scess, parastomal hernia, and skin problems. Therefore,
the benefits of a protective stoma in decreasing the rate
of anastomotic leakage must be balanced against the
morbidity of its construction and closure. Furthermore,
even when a non-functioning stoma is constructed, there
remains a considerable risk of anastomotic leakagem].
Thus, the benefits conferred by a protective stoma have
not been unequivocally demonstrated. To further evaluate
this argument, we completed the present meta-analysis
including all of the relevant data available. The straight-
forward conclusion of the 11 included studies is that the
creation of a protective stoma in LAR significantly re-
duces the rate of anastomotic leakage and the number of
reoperations related to leakage.

Opverall, this meta-analysis has certain limitations.
First, there was only a small number of RCTs available
for inclusion. Although no detectable publication bias
was observed in the funnel plot, the overall methodologi-
cal quality and reporting of the included studies were
poor. Because of limitations of medical ethics, not all
of the studies were randomized controlled trials, and the
sample size of some studies was rather low*”. Second,
among the studies included in the analysis, some included
only patients undergoing elective surgery, whereas oth-
ers included patients undergoing elective or emergency
surgery for colorectal anastomoses. This discrepancy may
have introduced some bias that would have contributed
significantly to the analysis. Third, considerable selection
bias existed in some of the included studies. Surgeons re-
lied on their personal experiences to predict the patients
who were at high risk of an anastomotic leakage, which
may have been inaccurate and is suggestive of a potential
selection bias among those who underwent stoma forma-
tion. Anastomotic leakage is unpredictable, as it can also
occur in patients with no obvious risk factors. However,
in some of the retrospective and prospective studies, the
so-called high-risk patients were included in the protec-
tive stoma group.

In the light of these findings, the use of a protec-
tive stoma is an effective approach for reducing the rate
of anastomotic leakage in patients who undergo LAR
for rectal cancer. The morbidity associated with protec-
tive stoma and the complications of stoma closure are
negligible compared with the reoperations required for
anastomosis leakage in the absence of protective stoma.
Therefore, non-functioning stoma can be useful for pa-
tients undergoing rectal surgery and is recommended
during a LAR for rectal cancer. Future randomized con-
trolled trials are needed to address the long-term mortal-
ity and quality of life issues related to protective stoma in
LAR for rectal cancet.
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COMMENTS

Background

Anastomotic leakage remains one the most significant complications after low
anterior resection (LAR). Recent studies have demonstrated that the use of a
protective stoma can reduce morbidity in LAR for rectal cancer, but the neces-
sity of this procedure remains controversial.

Research frontiers

Over the last decade, the problem of anastomotic leakage has been widely
addressed in multiple symposia and many publications. Although the use of a
protective stoma is widely applied in LAR for rectal cancer, it remains unclear
whether the protective stoma is useful for patients. Therefore, we performed
this meta-analysis to investigate whether a protective stoma affects the out-
comes of patients undergoing LAR for rectal cancer.

Innovations and breakthroughs

Based on this meta-analysis, the use of a protective stoma is an effective
means of reducing the rate of anastomotic leakage in patients who receive LAR
for rectal cancer. The morbidity associated with protective stoma usage and the
complications of stoma closure are negligible compared with the reoperations
required for anastomosis leakage in the absence of a protective stoma.

Applications

A protective stoma can be useful for patients undergoing rectal surgery and is
recommended during LAR for rectal cancer. Future randomized controlled trials
are needed to address the long-term mortality and quality of life issues related
to protective stoma usage in LARs for rectal cancer.

Peer review

This is a meta-analysis study on the necessity of protective stoma in low anterior
resection with total mesorectal excision (TME) for rectal cancer.lts publication
seems important in a time of intense and controversial discussion about the ne-
cessity of protective stoma in low anterior resection with TME for rectal cancer.
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