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Abstract

Introduction: Rectal faecal impaction (RFI) from functional constipation is a common problem in children. Maintenance ther-
apy should start after successful disimpaction. However, there is uncertainty with regard to the optimal disimpaction regimen.

Aim: We systematically evaluated the effect of polyethylene glycol (PEG) compared to enema for treating RFI.

Material and methods: The MEDLINE, EMBASE, and the Cochrane Library, with no language restrictions, were searched up to
July 2014 for randomised controlled trials (RCTs) evaluating the effect of PEG compared with enema for disimpaction in children
with functional constipation. The risk of bias was assessed using the Cochrane risk of bias tool.

Results: Two RCTs, involving 170 children aged 1 to 17 years, met the inclusion criteria. The studies were generally low in

methodological quality. Compared with the enema group, the PEG 3350 group had significantly reduced chance for treatment
success, but the difference was of a borderline statistical significance (RR = 0.83, 95% Cl: 0.7-0.99). The use of PEG was also
more likely to increase defecation frequency, but increased the risk of watery stools and increased faecal incontinence. Other
outcomes, in general, were similar in both groups.

Conclusions: Current evidence does not allow us to conclude which intervention is more effective for treating RFl in children
with functional constipation. These results should be interpreted with caution due to the limited number of trials and the low
quality of reporting in these trials, high or unknown risk of bias, and sparse data. Further high-quality, adequately powered RCTs

are needed to determine the optimal management.

Introduction

Constipation is one of the most common digestive
complaints in children. It accounts for approximately 3%
of general paediatric visits and 25-30% of referrals to
paediatric gastroenterologists. In 95% of patients it is of
functional origin and usually starts after an episode of
painful bowel movements, which leads to withholding
behaviour with a cycle of fear and further stool reten-
tion. Consequently, a large faecal mass accumulates in
the rectum, which is the reason for many complaints
such as abdominal pain, excessive flatulence, nausea
or vomiting, mood changes with irritability, and most
commonly painful bowel movements [1-4]. Severe long-
standing constipation is a serious psychological, social,
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and educational burden for the child’s development and
a reason for distress for the whole family.

The treatment goal in children with constipation in-
cludes rectal faecal disimpaction and then maintaining
a regular bowel movement routine. Current guidelines
developed by scientific organisations such as the Euro-
pean Society for Paediatric Gastroenterology, Hepatol-
ogy, and Nutrition (ESPGHAN) and the North American
Society for Paediatric Gastroenterology, Hepatology, and
Nutrition (NASPGHAN) emphasise that until disimpac-
tion has been achieved, maintenance therapy is not
effective [5].

Rectal faecal disimpaction can be accomplished
with enemas (with sodium phosphate, saline, or min-
eral oil solutions) or oral agents such as polyethylene
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glycol (PEG) with or without electrolytes. However,
there is uncertainty which regimen is optimal for dis-
impaction.

Aim

The aim of this systematic review was to compare
the effectiveness and tolerability of PEG versus enema
in the management of rectal faecal impaction (RFI) in
children with constipation.

Material and methods

Criteria for considering studies
for this review

Only randomised controlled trials (RCTs) carried out
in children (up to 18 years old) with functional consti-
pation and RFl were included. The RFI had to be diag-
nosed by the physician performing abdominal and/or
rectal examination. Trials in subjects with an organic
cause for constipation or with a history of colorectal
surgery were excluded. The intervention had to be the
administration of enema compared with oral adminis-
tration of PEG. The primary outcome measure was the
treatment success as defined by the investigators. The
secondary outcome measures were frequency of stool
defecations, tolerability of the medication, and adverse
events. Other outcomes were included if relevant to the
current review.

Search methods for identification
of studies

The Cochrane Central Register of Controlled Tri-
als (CENTRAL, the Cochrane Library), MEDLINE, and
EMBASE were systematically searched up to July 2014.
The reference lists of identified studies and key review
articles were also searched for all studies that assessed
the effects of disimpaction treatment in children. Two
registries for clinical trials (www.clinicaltrials.gov; www.
clinicaltrialsregister.eu) were screened to identify pub-
lished and ongoing studies. No language restrictions
were imposed. Letters to the editor, abstracts, and pro-
ceedings from scientific meetings were excluded a priori
from the analysis.

The search strategy included the use of a validated
filter for identifying RCTs, which was combined with
a topic-specific strategy using the following PubMed
MeSH terms: (polyethylene glycol OR PEG OR macro-
gol* or enema* or disimpaction) and (fecal impaction
or faecal impaction or functional constipation). Three
of the reviewers (PD, AH, KW) searched the databases
independently and screened bibliographies of retrieved
studies and recent review articles.

Selection of studies

We excluded studies if the title and abstract were
not relevant; however, we retained papers for all po-
tentially relevant studies if the abstract contained in-
sufficient information to warrant exclusion. All areas
of disagreement were discussed until a consensus was
achieved.

Data extraction and management

Data from each study were extracted by all of the
reviewers using standardised data extraction forms.
After extraction, all data were compared in order to mi-
nimise the possibility of errors.

Assessment of risk of bias in included
studies

The reviewers, independently, but without being
blinded to the authors or journal, assessed the risk of
bias in the studies that met the inclusion criteria. We
used the Cochrane Collaboration tool for assessing the
risk of bias. The following criteria were used: type of
randomisation method (to assess the risk of selection
bias), allocation concealment (selection bias), blinding
of participants and personnel (performance bias),
blinding of outcome assessment (detection bias), and
presence of intention-to-treat analysis (attrition bias).
A low risk of bias was indicated by an answer of “yes”
and a high risk of bias by an answer of “no”. Inconsis-
tencies were resolved by discussion among the three
authors responsible for searching the databases.

Measures of treatment effect
and assessment of heterogeneity

The dichotomous outcomes, the results for individ-
ual studies, and pooled statistics are reported as the
risk ratio (RR) between the experimental and control
groups with 95% confidence intervals (Cl). The mean
difference (MD) between the treatment and control
groups was selected to represent the difference in con-
tinuous outcomes (with 95% Cl). In this paper, we only
reported data at the end of both interventions (even if
one lasted for less time). Interim data, even if reported
by the authors of the original trials, were not presented.
Statistical heterogeneity was quantified by y? and /2,
which can be interpreted as the percentage of the total
variation between studies that is attributable to hetero-
geneity rather than to chance. A value of 0% indicates
no observed heterogeneity, and larger values show in-
creasing heterogeneity. As no substantial heterogeneity
(over 50%) was found, the analyses were based on the
fixed-effects model.
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Table II. Defecation frequency

Ref. Variable PEG group Enema group Value of p MD (95% CI)*
Bekkali Times per week, mean (SD) 8.8 (8.5) 5.8 (3.6) 0.64 3.0 (0.28-5.72)
Miller Day 3 (end of the intervention) (mean) 4.2 2.7 < 0.05 N/A

*Calculated by the authors of the review.

An RCT conducted in the USA compared the effi-
cacy of the faecal impaction using either PEG 3350 (it
was unclear whether it contained electrolytes or not) for
3 days or single enema (milk and molasses) in an out-pa-
tient setting. The study involved 79 children aged 1 to
17 years with functional constipation. Children were fol-
lowed-up by telephone on day 1, 3, and 5. At day 3 (end
of intervention), no significant differences were found.

Effects of interventions

Primary outcome — treatment success

Both identified RCTs reported similar chance of
treatment success, although defined differently. A me-
ta-analysis of these 2 RCTs showed that, compared with

the enema group, the PEG group had a significantly re-
duced rate of treatment success (RR = 0.83, 95% Cl:
0.7-0.99) (Figure 1). No significant heterogeneity was
found (= 0%).

Secondary outcomes

Both trials reported on stool frequency. Based on the
calculations made by the reviewers, both found a signif-
icant increase in the number of stools in the PEG group
compared with the enema group (Table Il). However,
in the original papers only the authors of one RCT [7]
reported that the difference was statistically significant.

Figures 2—4 present the summary of other dichot-
omous and continuous outcomes, respectively. Com-

Study or subgroup PEG Enema Risk ratio Risk ratio
Events Total Events Total Weight [%] M-H, fixed, 95% CI M-H, fixed, 95% CI

Bekkali 2009 30 44 37 46 57.7 0.85 (0.66-1.09) —

Miller 2012 19 24 31 32 423 0.82 (0.66-1.01) —

Total (95% ClI) 68 78 100 0.83 (0.70-0.99) ‘

Total events 49 68

Heterogeneity x> = 0.05,df =1 (p = 0.82), I’ = 0% : : : :

Test for overall effect: Z=2.09 (p = 0.04) 05 0.7 1 15 2

PEG Enema
Figure 2. Effect of oral PEG versus PEG enema for rectal faecal disimpaction — treatment success
Study or subgroup PEG Enema Risk ratio Risk ratio
Events Total Events Total M-H, fixed, 95% Cl M-H, fixed, 95% Cl

3.1.6 Abdominal pain

Bekkali 2009 17 44 21 46 0.85 (0.52-1.38) _—

3.1.8 Watery stools

Bekkali 2009 28 44 10 46 2.93 (1.62-5.29) e S

3.1.11 Main symptom improvement day 3 (end of intervention)

Miller 2012 23 27 30 33 0.94 (0.77-1.13) ——

3.1.13 Straining day 3

Miller 2012 25 6 30 1.40 (0.54-3.63) i

3.1.16 Regular bowel movement day 3 (end of intervention)

Miller 2012 9 20 20 31 0.70 (0.40-1.21) —

3.1.18 Ideal stool consistency day 3 (end of intervention)

Miller 2012 15 25 29 30 0.62 (0.45-0.86) —
| | | |
T T T T
0.2 0.5 1 2 5

PEG Enema

Figure 3. Effect of oral PEG versus PEG enema for rectal faecal disimpaction (dichotomous data)
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Study or subgroup PEG Enema Mean difference Mean difference
Mean SD Total Mean SD Total 1V, fixed, 95% ClI 1V, fixed, 95% ClI
4.1.1 Fecal incontinence (times per week)
Bekkali 2009 13.6 12.6 44 3.4 43 10.20 (6.27-14.13) — >
4.1.2 Defecation frequency (times per week)
Bekkali 2009 8.8 8.5 44 5.8 3.6 3.00 (0.28-5.72) ——

-10 -5 0 5 10
PEG Enema

Figure 4. Effect of oral PEG versus PEG enema for rectal faecal disimpaction (continuous data)

pared with the enema group, the PEG group had an
increased risk of watery stools (RR = 2.93, 95% Cl:
1.62-5.29), increased number of faecal inconsistency
episodes per week (MD = 10.2, 95% Cl: 6.27-14.13), and
reduced chance for ideal stool consistency on day 3
(RR = 0.62, 95% Cl: 0.45-0.86). No significant differences
were found with regard to all remaining outcomes.

Discussion
Summary of evidence

The aim of this systematic review was to resolve
the uncertainty about which regimen is optimal for the
treatment of childhood faecal disimpaction. Two RCTs
comparing PEG with enema were included. Individually,
each RCT reported similar effects of both regimens at
the end of intervention. However, in a meta-analysis of
these two studies, PEG was found to be significantly
less effective than enema for treatment success, al-
though the difference was of a borderline significance.
The use of PEG was also more likely to increase defeca-
tion frequency, but increased the risk of watery stools
and increased faecal incontinence. Other outcomes,
in general, were similar in both groups. The findings,
whether positive or negative, should be interpreted
with caution due to the low quality of the reporting in
these studies, a high or unknown risk of bias associated
with the trials in this pooled analysis, and sparse data.

Strengths and limitations

The strength of this review is the use of a rigorous
systematic review methodology. Our search included
three major databases, with no language restrictions.
However, no attempts were made to identify unpub-
lished trials. Consequently, we cannot fully exclude the
possibility of publication bias, which is a significant
threat to the validity of any systematic review. Only
a limited number of trials were available for this review.
While both trials included the sample size calculation,
the methodological quality of the trials varied. Poten-
tial limitations included unclear sequence generation,
unclear allocation concealment, no blinding, and no
intention-to-treat analysis. Noteworthy are the differ-
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ences in the duration of interventions and the dose of
enema. There was also no agreed-upon definition of the
treatment success as well as other outcomes.

Conclusions

Current evidence does not allow us to conclude
which intervention is more effective for treating RFl in
children with functional constipation. The findings of
this review should be interpreted with caution due to
the low quality of reporting in these trials, high or un-
known risk of bias, and sparse data. Further high-qual-
ity, adequately powered RCTs are needed to determine
the optimal management.
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