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The efficacy of retrograde and antegrade iy

enemas in the management of low anterior
resection syndrome in patients undergoing
rectal resection: a systematic review

and meta-analysis
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Abstract

Background Rectal resection could potentially cause low anterior resection syndrome (LARS). Although recent stud-
ies have reported the efficacy of enema against LARS, no systematic review and meta-analysis has been conducted.

Methods A systematic search was conducted in PubMed, EMBASE, MEDLINE, CINAHL Complete, Cochrane library
and Web of Science. Eligible studies that quantified the effect of enema vs. other approaches on LARS following rectal
resection were selected. Meta-analysis was conducted by using RevMan 5.4 software and StataMP 17. Where meta-
analysis was not possible, vote counting was performed.

Results This study comprised five RCTs with 159 participants and meta-analysis was performed in 4 studies. Compared
with the control group, enema reduced LARS score with mean differences of -10.84 (95% CI:-16.71 to -4.98, P=0.0003). Sub-
group analysis based on the type of enema were performed, with three European studies using retrograde enema and one
Asian study using antegrade enema, with mean differences of -13.77 (95% Cl:-17.97 to -9.57, P<0.00001) and -4.86 (95%
Cl:-9.26 t0 -0.46, P=0.03), respectively. According to follow-up period, two trials reported short-term effects and the other
two investigated medium/long-term effects with mean differences of -14.22 (95% Cl:-20.05 to -8.38, P=0.23) and -7.59
(95% Cl:-14.47 t0-0.71, P=0.13), respectively. One study that used antegrade enema was key contributor to the substantial
interstudy heterogeneity by the leave-one-out sensitivity analysis. After exclusion of this study, no heterogeneity was found
(t?=000; X> =163, df=2, p=0.44; I°=0%). Vote counting also showed positive effects of enema on LARS.

Conclusions Enema, particularly retrograde enema, is effective in managing LARS. However, the effectiveness

of antegrade enema deserves further investigation. The short-term effects of enema are more pronounced compared
to long-term outcomes. Due to the limited number of included studies, these findings should be taken cautiously.
More RCTs on other continents are needed to validate the impact of enema on LARS, as well as to develop standard-
ised protocols to facilitate clinical practice.
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Introduction

According to updated estimates from the International
Agency for Research on Cancer (IARC), the incidence
and mortality rates for colorectal cancer are 9.6% and
9.3%, respectively, ranking third and second in the world
[1]. Of these, the proportion of rectal cancer increased to
31% [2]. With advancements in surgical techniques, rectal
resection has become the preferred sphincter-preserving
approach [3], particularly for mid and low rectal cancers,
often following chemoradiation therapy and accompa-
nied by a temporary protective ileostomy [4]. Although
the anal sphincter is preserved, a high rate of patients
suffer from defecatory dysfunction [5], including empty-
ing difficulties, urgency of stool, incontinence, soiling and
repeated painful stools. These symptoms were commonly
referred to as low anterior resection syndrome (LARS),
profoundly impacting quality of life (QoL) [6], leading to
distress, low spirits, isolation and social dysfunction [7].

The LARS score has been commonly utilized as a clini-
cal assessment tool for screening patients with LARS [8,
9]. LARS can be classified according to the severity of
symptoms as no LARS (score 0-20), minor LARS (score
21-29) and major LARS (score 30-42). The incidence of
LARS in different studies varies. The meta-analysis by
Croese et al. found that the prevalence of LARS ranged
from 17.8% to 56% [10], with another study revealing a
44% incidence of major LARS [11].

The pathophysiologic mechanism of LARS is unknown,
but several hypotheses have been proposed, including
internal anal sphincter dysfunction, decreased anal canal
sensation, loss of recto-anal inhibitory reflexes, interfer-
ence with anus-neorectum reflexes, and decreased rectal
fluid storage capacity and compliance [12, 13]. Addition-
ally, diverting stoma, time to stoma closure, radiotherapy
history and low anastomosis height are also risk factors
for the development of LARS [10, 14, 15].

Several methods have been proposed to manage LARS,
including enema, pelvic floor rehabilitation (PFR), medi-
cation, sacral neuromodulation (SNM), percutaneous
tibial nerve stimulation (PTNS) [16—18]. However, there
are no established gold-standard methods for the pre-
vention and management of LARS [19]. PFR may not be
effective if exercise parameters and behaviour are not
met and needs to be performed by a professional physio-
therapist using a standardised protocol [20]. While ramo-
setron has been proposed, the safety and feasibility of it
in female patients is still unclear [21]. In addition, lopera-
mide can have side effects, such as aggravating constipa-
tion, especially inpatients with LARS who have emptying
disorders [22]. SNM requires the implantation of an elec-
tronic device, with the risk of infection, pain, and damage
to the device at the site of implantation [23]. Further-
more, PTNS requires patients to make frequent trips to
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hospitals for specialised neurostimulation, which can be
inconvenient [24]. Enema is easy, long-lasting and can
be administered at home, lowering costs while assuring
treatment continuity [25]. Although studies have been
reported in recent years that both retrograde enema and
antegrade enema have positive effects on the manage-
ment of LARS, no systematic review and meta-analysis
has been conducted.

The primary objective of this systematic review and
meta-analysis was to evaluate the efficacy of enema
administration in managing bowel dysfunction symp-
toms among adults with LARS following rectal resec-
tion, and to synthesize existing clinical evidence on this
intervention.

Methods

Literature search and screening

This systematic review and meta-analysis was con-
ducted according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines [26].
The protocol was preregistered in the International Pro-
spective Register of Systematic Reviews (PROSPERO
registration No. CRD42024539973). A comprehen-
sive literature search was conducted across PubMed,
EMBASE, MEDLINE via EBSCOhost, CINAHL Com-
plete via EBSCOhost, Cochrane library and Web of
Science from their inception to March 31, 2024. The
following Mesh and search terms (‘low anterior rec-
tal resection; ‘Dixon operation, ‘low anterior resection,
‘low anterior resection of rectum, ‘anterior resection
of rectum, ‘rectum anterior resection, ‘anterior resec-
tion, ‘anterior rectal resection, ‘anterior rectum resec-
tion, ‘intersphincteric resection, ‘intersphincteric
excision, ‘Low Anterior Resection Syndrome, ‘LAR
Syndrome; ‘LARS; ‘anterior rectal resection syndrome,
‘anterior rectal excision syndrome; ‘anterior resection
syndrome’) were used alone and retrieved in the above
database using a combination of Boolean operators.
Furthermore, the references from the retrieved reviews
and meta-analysis were manually searched to discover
additional relevant studies. To check for new research
publications, we updated our search for articles pub-
lished between April 1, 2024 and March 31, 2025 using
the same methodology.

The inclusion criteria were as follows: (1) Population:
Adults (> 18 years) who have undergone rectal resection.
(2) Intervention: Administration of enema via the rec-
tum or the formation of a protective stoma. (3) Outcome:
improvement in LARS assessed by a change in LARS
score. (4) Study Design: Experimental studies including
randomized control trials (RCTs) and non-randomized
controlled trial (non-RCTs). (5) language: in English.
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The exclusion criteria were defined as studies that: (1)
Do not report the primary outcomes. (2) Duplicate pub-
lications (those based on the same primary study). (3)
Cannot be obtained in full text from the database or by
contacting the author. (4) Include retrospective or obser-
vational studies, reviews, opinions, letters to editors, case
reports, theses, dissertations, study protocols, conference
abstracts, and grey literature. (5) Lack sufficient data or
relevant outcomes.

Study selection and data extraction

We performed a comprehensive title screening by
importing all search results into EndNote 20 software.
Duplicates and studies not aligned with our research
question were excluded. The final EndNote database
was shared for abstract screening, during which two
independent reviewers (Yuan and Gao) conducted par-
allel data extraction from relevant search engines. Both
reviewers applied the inclusion and exclusion criteria to
identify relevant literature for further evaluation. Poten-
tially relevant studies were assessed in full text for final
inclusion or exclusion. Any disagreements between the
reviewers during the selection process were resolved
through discussion or by consulting a third reviewer
(Yang).

A pre-determined data extraction table was designed to
capture all key study characteristics, including the follow-
ing information: (1) title, (2) author, (3) publication year,
(4) country of publication, (5) study design, (6) study
population (age, gender, sample size, type of cancer), (7)
surgical procedure, (8) compared group, (9) follow-up
time point, (10) outcome measures. Furthermore, the fol-
lowing data about the intervention groups were extracted
from the original articles: (1) the type of enema, (2) irri-
gation system used, (3) frequency, (4) the type of solu-
tion, (5) starting time, (6) volume (7) duration. Where
information regarding data was unclear, we contacted the
author of the original trial report for further details.

Study quality assessment

Quality assessment was undertaken by two independ-
ent reviewers using the Risk of Bias 2 (ROB2) tool for
assessing RCTs [27] and a summary of findings table was
generated using GRADEpro GDT (GRADEpro Guide-
line Development Tool [Software]. McMaster University,
2015 (developed by Evidence Prime, Inc)).

Statistical analysis

The meta-analysis of comparable data was performed
using Review Manager 5.4 and stataMP 17. The mean
difference and 95% confidence intervals (95% Cls) were
used to evaluate continuous variables. Continuous vari-
ables reported as median (range) or median (95% Cls)

Page 3 of 13

in the original publications were transformed to mean
(standard deviation) [28, 29]. Vote-counting method
was applied based on the direction of the effect where
meta-analysis was not appropriate [30]. The mean differ-
ence (MD) were pooled with the random-effects model.
Weighted averages are used to express scores on the same
metric across multiple studies. Heterogeneity among
studies was evaluated using the Cochrane’s Q-test and
the I-Square (I*) index [31]. To explore the underlying
causes of heterogeneity, subgroup and sensitivity analysis
were performed. Subgroup analysis was conducted based
on the type of enema and follow-up period to assess their
effects on the LARS score. Short-term follow-up was
defined as up to 3 months after baseline, and medium/
long-term follow-up was defined as over 3 months after
baseline [32]. Sensitivity analysis was performed in the
form of leave-one-out to assess whether excluding any
individual study significantly altered the outcomes.
Finally, publication bias was assessed by visual inspection
of the funnel plot generated by Review Manager 5.4 and
the Egger test using StataMP 17. The statistical difference
was determined when the P-value was less than 0.05.

Results

Literature search and study characteristics

In a database search conducted in April 2024, we iden-
tified 5338 relevant publications in the initial search. Of
these studies, 3335 remained after removing 2003 dupli-
cates. A total of 35 studies were subjected to full-text
review and five studies were included in the final analysis.
An updated search yielded 632 additional records. After
deduplication, 297 articles were screened. Five poten-
tially eligible studies underwent full-text review: one was
excluded due to lack of a comparative group, and four
were ongoing trials. Consequently, no study from the
update was eventually included. Finally, we included 5
studies [33—37]. The flow chart of the search and selec-
tion of studies is shown in Fig. 1.

All five studies were RCTs involving a total of 159
participants, published between 2019 and 2023. The
sample size ranged across the trials between 23 and
39, and the follow-up period ranged from 1 week to 12
months. Two of the studies were single-center studies
conducted in Iran [33] and Spain [37], respectively. Of
the remaining three studies, one involved seven cent-
ers across Switzerland, France and Denmark [34], while
the other two were multicenter studies in Austria,
Vienna, Germany [36] and Sweden [35]. The experi-
mental group in one study utilized antegrade enema
before stoma closure [33], with manual administration
method. This study reported the initial intraoperative
enema details and the duration of enema. For remain-
ing four studies using retrograde enema after ileostomy
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Fig. 1 Flow chart of literature search. A Overall forest plot of LARS scores. B Subgroup analysis of LARS scores based on the type of enema.

C Subgroup analysis of LARS scores based on the follow-up period

closure to manage LARS, device-based administra-
tion method and tap water were choices, duration, fre-
quency, and volume of enema varied [34-37]. Among
the five studies, two reported complications [34, 35],
two explicitly documented no adverse events [36, 37],
and one did not report relevant safety data [33]. The
main characteristics of the 5 included studies and spe-
cific implementation details for all experimental groups
are summarized in Table 1.

Assessment of quality and bias

Two of the included studies were at high risk of bias,
one had a low risk of bias and two had some concerns of
bias. Among the 5 included RCTs, only one study was a
single-blind RCT [33], in which the observer who filled
out the questionnaire and the data analyst were unfa-
miliar with the groups, while the remaining four studies
were all open-label which introduce risk of biases [34—37].
Most RCTs did not demonstrate significant attrition and
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reporting bias. The details of the risk of bias assessment
can be obtained for all studies in Supplementary Table S1.
The certainty of study for primary outcome was rated as
moderate. A summary of findings with GRADE evidence
is shown in Supplementary Table S2.

Results of vote-counting

All 5 studies supported a positive effect of enema on
LARS score, regardless of effect size. The findings
from vote counting by direction of effect are shown in
Supplementary Table S3.

Results of meta-analysis

In one study [35], we were unable to convert the data pro-
vided by the authors into means and standard deviations.
Therefore, four articles (n= 120 patients) were included in
the meta analysis [33, 34, 36, 37]. Three studies reported
single time-point assessments [33, 34, 37], and one study
reported multiple follow-up intervals [36]. Only the last fol-
low-up time point in this study was consistent and repro-
ducible with other studies. Therefore, we extracted the
terminal follow-up data from the study as the representa-
tive values for effect size combination in the meta-analysis.

LARS score

The meta-analysis showed that LARS scores were signifi-
cantly lower in the experimental group than in the con-
trol group (MD =-10.84, 95% CIL: —16.71 to —4.98, P=
0.0003). Substantial heterogeneity was found (t*= 24.38;
X*=9.87,df =3, p= 0.02; I*= 70%; Fig. 2A).

Subgroup analysis

Type of enema

One Asian study performed manual antegrade enema
prior to stoma closure [33], whereas three European
studies utilized retrograde enema with device-based
administration methods following ileostomy closure [34,
36, 37]. Results from both subgroups indicated that the
experimental group had lower LARS scores than the con-
trol group (Fig. 2B).

Follow-up period

Two studies reported short-term effects [34, 36], and
the other two investigated medium/long-term effects
[33, 37]. Results from both subgroups indicated that the
experimental group had lower LARS scores than the con-
trol group, but for long-term effects, the magnitude of
between-group differences was attenuated compared to
short-term outcomes (Fig. 2C).

Sensitive analysis
In the meta-analysis of LARS score, the study that used
antegrade enema technique was key contributor to the
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substantial interstudy heterogeneity by the leave-one-out
sensitivity analysis [33]. After exclusion of this study, no
heterogeneity was found (t?= 0.00; x*>= 1.63, df =2, p=
0.44; I*= 0%). The result did not change after removing
that study (MD =-13.77, 95% CI: —17.97 to —9.57, P<
0.00001). The sensitivity analysis was shown in Fig. 3.

Publication bias

Visual inspection of the funnel plot (Fig. 4) and Egger
test showed no evidence of publication bias for any of the
designated variables of all included studies (P> 0.05).

Discussion

Based on the results of this systematic review, it can be
concluded that enema is effective in alleviating LARS. In
the meta-analysis, all three European studies used retro-
grade enema after ileostomy closure, showing the posi-
tive effects. There was no heterogeneity among these
European studies, so the findings were persuasive. From
a physiological perspective, the mechanism of retrograde
enema is to induce a reflex colorectal voiding by intro-
ducing water into the colon and rectum through the anus
[38], and retrograde enema may be the option that affects
bowel dysmotility, mimicking the rectal pacemaker control
to regulate intestinal transport rhythms and motility [39].
Only one study from Asia used antegrade enema prior to
stoma closure and considered it effective. The finding may
not be representative because just one study was included,
and the sample size was small. In an early meta-analy-
sis of 8 studies evaluating the effectiveness of antegrade
enema, all studies showed improvements in incontinence
and constipation [40]. Antegrade enema works through
mechanical intestinal irrigation, potentially in conjunc-
tion with stimulating colonic contractions, emptying of the
colon at regular intervals [41]. However, these studies paid
more attention to the symptom of constipation and fecal
incontinence rather than those of LARS, such as urgency
and clustering. Few studies have explored the relation-
ship between antegrade enema and LARS. More RCTs are
needed in the future to expand sample size and further
explore whether antegrade enema before stoma closure
inhibits LARS in the future.

The short-term effects of enema are more pro-
nounced compared to long-term outcomes. A Bayes-
ian network meta-analysis conducted by Yu et al. [42]
comparing the effectiveness of different interventions
for the treatment of LARS showed that in terms of
short-term symptomatic relief, retrograde enema was
the most efficacious, followed by PFR. Both TAI and
PTNS showed good therapeutic potential in terms
of long-term functional improvement, but no signifi-
cant differences were noted. Time-consuming nature
of the enema [43], as well as loss of motivation after
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Fig. 2 Forest plots of the mean difference for the LARS score

experiencing improved bowel function [42], resulted
in patients’ reduced compliance [44]. Thus, introduc-
ing enema in the early stage in the LARS management
could be beneficial, particularly for patients with short-
term symptoms [42]. Two studies utilizing device-based
enema reported adverse events, predominantly opera-
tional technical issues [34, 35], potentially attributable
to insufficient patient training, suboptimal procedural
proficiency, or device design limitations. Also, inserting
a catheter into the bowel and administering an enema
under pressure increases the danger of a possibly intes-
tinal perforation [45]. A global audit on enema-induced
perforation estimated that the weighted average risk of

bowel perforation was 6 per million irrigation proce-
dures (1:167,000) [45]. To ensure the safety, all patients
are required to undergo rigorous training by a special-
ist before self-administration [36]. Usually, it takes 6—8
weeks after initial training for patients to become fully
proficient in all practical aspects of self-irrigation [46].
It is recommended to conduct following up (phone/
email/social media) within 7 days post-training and
initial enema, with reinforced instruction at 14 days
to ensure correct device use [47]. In our clinical expe-
rience, adequate training and continuous support for
patients may be crucial for their compliance. How-
ever, further studies is warranted to substantiate this
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Fig. 3 Sensitivity analysis of LARS score

hypothesis in future. The included studies differ widely
in terms of the details of enema, highlighting the neces-
sity of conducting large-scale, well-designed RCTs to
determine the ideal timing, frequency, volume and
duration of enema. More importantly, despite abundant
clinical evidence, most of it has not been effectively
implemented in clinical practice due to healthcare pro-
fessionals’ low willingness and insufficient policy sup-
port [48]. We need to focus not only on optimizing

!
-1.19 -0.80 -0.55

protocols, but also on developing standardized clinical
guidelines to ensure that enema as an intervention can
be effectively promoted in clinical practice.

All of these included RCTs are from Europe and Asia.
The absence of experimental studies from Africa, the
Americas and Oceania in this meta-analysis raises critical
concerns regarding health equity and the global general-
izability of current evidence on enema for LARS manage-
ment. Limited access to health-care facilities with high
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costs of care in many African countries, especially in
rural areas, poses a major obstacle to bowel management.
Research from sub-Saharan Africa shows that low- and
middle-income groups in slums are often unable to access
needed medical assistance for financial reasons [49, 50].
Limited expertise of healthcare providers and low lev-
els of patient health literacy are barriers to timely treat-
ment [51, 52], increasing the burden of enema training.
The generalisability of the findings is further limited by
differences in cultural backgrounds and clinical contexts.
Cultural backgrounds can influence patients’perceptions
of illness and symptoms [53]. Also, religious groups rep-
resented by Muslims value physical modesty and privacy
in medical settings [54]. Religious prohibitions against,
or recommendations for, certain therapeutic decision-
making may influence clinical exposure [55]. In addition,
recent studies have shown significant geographic and
ethnic differences in gut function, with race account-
ing for more variation in gut microbiota than age, gen-
der, lifestyle, or medical factors [56, 57]. More and larger
parallel controlled trials are needed in more continents
to validate the efficacy and acceptability of enema in eth-
nically diverse populations. There is also a need to com-
prehensively assess the cost-effectiveness and economic
impact of enema, taking into account clinical scenarios,
the needs and values of ethnically diverse populations,
and the professional judgement of healthcare workers, in
order to inform the evidence-based management of clini-
cal practice and healthcare policy and ultimately to iden-
tify strategies that are most effective in terms of clinical
outcomes and resource utilisation [58].

A major strength of this study is the inclusion of only
RCTs, which increases the likelihood that we can draw
reasonable conclusions. However, this systematic review
and meta-analysis should be interpreted with caution
due to the limited number of studies, small sample sizes.
Moreover, the restricted geographical coverage (only
Europe and Asia) and lack of data on protocol adherence
may affect the generalizability of the results. In addition,
our search for relevant studies was limited to English,
potentially overlooking pertinent studies published in
other languages. According to the comprehensive sys-
tematic search found that some of the ongoing studies
involved more regions and countries, in the future we
will expand the search time and language for updating
systematic review to make up for the above shortcom-
ings, in order to obtain higher quality evidence of clinical
applications. Last but not least, inconsistency of experi-
mental group and substantial heterogeneity among the
control groups across included studies compromises the
comparability of results across studies and complicates
the ability to draw definitive, robust conclusions about
treatment efficacy. Although subgroup analyses were
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performed based on enema type and duration of follow-
up, heterogeneity remained high in these subgroups. The
timing, frequency, volume of enema varied among these
included studies. These factors may play a crucial role
in determining the efficacy of enema, but they remain a
source of uncertainty due to the lack of standardised pro-
tocols. Our analysis combined preventive and therapeu-
tic applications due to limited data. Future studies should
aim to validate the details of enema to maximize clinical
efficacy and reduce heterogeneity, while separately eval-
uating potential differences between prophylactic and
therapeutic applications.

Conclusions

According to our findings, enema, particularly retro-
grade enema, is effective in managing LARS and can
lower the LARS score. However, the effectiveness of
antegrade enema before ileostomy closure deserves fur-
ther investigation. The short-term effects of enema are
more pronounced compared to long-term outcomes.
However, due to the limited number of included stud-
ies, these findings should be taken cautiously. More
RCTs on other continents are needed in the future to
validate the impact of timing, frequency and duration
of enema on LARS, as well as to develop standardised
protocols to facilitate clinical practice.
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