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ABSTRACT

Background
Rectal faecal impaction (RFI) is a common finding in childhood constipation. 
No data are available comparing the effect and tolerability of disimpaction with 
enemas versus oral laxatives polyethylene glycol (PEG).

Aim
To evaluate whether enemas and PEG are equally effective and/ or equally tolerated 
and to assess colonic transit time (CCT) during disimpaction.

Methods 
Children (4-16 yrs) with functional constipation and RFI participated. One 
week prior to disimpaction, rectal examination was performed, symptoms of 
constipation recorded and CTT1 measurement started. If RFI was determined, 
patients were randomly assigned to receive enemas once daily or PEG (1.5 g/kg/day) 
for 6 consecutive days. During this period CTT2 measurement started and a child’s 
behaviour questionnaire assessed. Primary outcome: success (rectal disimpaction); 
secondary outcomes: defecation and faecal incontinence frequency, abdominal 
pain, watery stools, CTTs (before and after disimpaction) and behaviour scores.

Results
Ninety-five patients were eligible; of whom 90 patients (60 male) participated with 
mean age of 7.5±2.8 years. Forty-six received enemas and 44 PEG, with 5 drop-
outs in both groups. Successful disimpaction was achieved with enemas (80%) and 
PEG (68%); p=0.28. Faecal incontinence and watery stools were more frequently 
reported with PEG (p<0.01) but defecation frequency (p=0.64), abdominal pain 
(p=0.33) and behaviour scores were comparable between groups. CTT normalized 
equally (p=0.85) in both groups.

Conclusion
Enemas and PEG are equally effective in treating RFI in constipated children. 
Compared to enemas, PEG caused more faecal incontinence with comparable 
behaviour scores. Both treatments should therefore be equally considered as first 
line therapy for RFI.
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INTRODUCTION

Functional constipation is a common condition in childhood with a worldwide 
prevalence of 7-30%.1 Approximately 30-75% of children with longstanding 
functional constipation have abdominal and / or rectal faecal impaction upon 
physical examination, which results in severe faecal incontinence in 90% of the 
patients.2-4 Faecal impaction has been defined as a large faecal mass, noted either 
by abdominal palpation or rectal examination, which is unlikely to be passed on 
demand.5 It is important to assess the presence of rectal faecal impaction (RFI) in 
children with constipation, as disimpaction should be achieved before initiation 
of maintenance therapy.6, 7 If initial disimpaction is omitted, treatment with oral 
laxatives may paradoxically result in an increase of faecal incontinence due to 
overflow diarrhoea.
Despite the lack of scientific data, enemas have long been advocated the best first 
line treatment for severe RFI. It is often assumed however that children strongly 
dislike enema administration.3, 8 Manual evacuation of faeces under general 
anaesthesia may diminish the stress for the child. One study however described 
the risk of structural injury to the anal sphincter following manual disimpaction 
in constipated adults. Manual disimpaction not only contributes to sphincter 
weakness in some patients but is also an expensive procedure.9 Two recent studies 
showed that oral administration of a high dose of polyethylene glycol (PEG), for 
3-6 consecutive days, is effective in as much as 95% of patients to clear rectal faecal 
impaction.3, 10 However, while Youssef et al. performed an uncontrolled trial where 
possible adverse events, e.g. faecal incontinence, were not documented, Candy et al. 
applied an unclear definition for faecal impaction. 
We hypothesized that 1) enemas and oral laxatives are equally effective in removing 
a faecal mass from the rectum but 2) an enema is less tolerated and 3) colonic transit 
time (CCT) improves during disimpaction. Therefore the aim of our study was to 
evaluate the efficacy and tolerability of enemas versus high doses of oral PEG in 
disimpaction of children with functional constipation and RFI. Furthermore, we 
aimed to evaluate the effect of disimpaction on bowel habits and colonic transit 
time.11-13

METHODS

Study setting & design
Between February 2005 and July 2008 a randomized controlled trial was carried 
out at a tertiary hospital, Emma Children’s Hospital in Amsterdam. The hospital’s 
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medical ethics committee approved the research protocol. All parents and children 
aged > 12 years gave written consent.

Subjects
Patients were eligible if they were aged between 4 and 16 years and had evidence 
of RFI upon rectal examination. Furthermore, they had to fulfil at least one of the 
other Rome III criteria for functional constipation present for at least 8 weeks, 
being: 1) defecation frequency <3 per week, 2) ≥ 1 faecal incontinence episode per 
week, 3) history of retentive posturing or excessive volitional stool retention, 4) 
history of painful or hard defecation, 5) history of large diameter stools which may 
obstruct the toilet.14 Patients with a history of colorectal surgery or organic cause 
for constipation were excluded. 

Figure 1. Protocol design

Protocol
The protocol design is depicted in the figure below:

Definition of rectal faecal impaction (RFI) & successful disimpaction
Before study entry, presence of RFI was evaluated by the physician performing a 
rectal digital exam. Rectal impaction was defined as a large amount of hard stool 
in the rectum (faecaloma). Successful disimpaction was defined as absence of 
faecaloma upon rectal examination. If patients were too scared to undergo a second 
rectal examination an abdominal X-ray was performed to assess RFI.

Standardized questionnaire & bowel diary
The standardized questionnaire at intake included questions regarding medical 
history, age at onset of defecation problems, current bowel habits and laxative 
use. The standardized bowel diary recorded defecation and faecal incontinence 
frequency, consistency of stools and abdominal pain.

Colonic transit time (CTT)
Whole CTT and segmental CTT were determined using the Bouchoucha et al 
method.(11) Radiograph localization of markers was based on the identification 
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of bony landmarks and gaseous outlines as described by Arhan and colleagues.11 
Patients ingested 1 capsule with 10 radio-opaque markers (sitzmarks®, Bipharma, 
Weesp) for 6 consecutive days. Subsequently an abdominal X-ray was taken on day 
7 in order to count the markers present in the colon and rectosigmoid. The number 
of markers multiplied by 2.4 determines the total CTT in hours. A total CTT of 
more than 62 hours, an ascending colon transit time > 18 hrs, a descending transit 
time > 20 hrs and a recto-sigmoid transit time (RSTT) of > 34 hours was considered 
delayed.11

Disimpaction & maintenance treatment
One group received rectal enemas (dioctylsulfosuccinate sodium (Klyx®)) once daily 
for 6 consecutive days, children < 6 years 60 ml and children ≥ 6 years 120 ml. The 
other group received oral PEG 3350 with electrolytes (Movicolon®, 1.5 g/kg/day) for 
six consecutive days. Maintenance treatment was started after 6 days disimpaction 
treatment and consisted of oral PEG 3350 with electrolytes (Movicolon®, 0.5 g/kg/
day) for at least 2 weeks (follow-up). 

Behaviour score: parents’ assessment of how stressful the disimpaction week 
was 
A child’s behaviour questionnaire containing 7 questions (table 4) evaluating the 
association between behaviour and laxative treatment was completed by all parents 
at the end of the disimpaction week. 

Outcome measurements
The primary outcome was successful disimpaction. Secondary outcome measures 
defecation and faecal incontinence frequency per week, abdominal pain, watery 
stools, CTT values and the child’s behaviour, were calculated for children who 
completed the study protocol.

Adequacy of sample
A total sample size of 90 was required to achieve 80% power at a significance level 
of 0.05 to detect a 20% difference in proportions successful disimpaction between 
both treatment groups by a two-sided χ2-test, assuming that 75% of children 
receiving oral laxatives would be treated successfully.

Data analysis and interpretation
Patients’ characteristics were documented descriptively. All patients, including 
those not completing the two study periods according to the protocol, were 
analyzed according to the intention-to-treat analysis to describe the primary 
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outcome variable. Comparison of the proportions successful disimpaction between 
the two groups was performed using the χ2-test. Difference in defecation and faecal 
incontinence frequency was analyzed using the Student’s t-test. For CTT analysis, 
differences in CTT values within groups, between pre-disimpaction and after six 
days of disimpaction, were assessed by a paired samples t-test; differences between 
the groups after six days of disimpaction were assessed by analysis of covariance in 
order to adjust for scores at baseline. Segmental transit times (delayed/ not delayed) 
were evaluated using χ2 statistics. Difference in presence (yes/no) of abdominal 
pain or watery stools was tested using (Yates’ continuity corrected) χ2 statistics 
or Fisher’s exact test, depending on cell frequencies. Statistical significance was 
defined as p< 0.05. All analyses were performed using the statistical software 
package SPSS (version 14.0; Inc, Chicago, IL).

RESULTS

Baseline
Between February 2005 and July 2008, 627 patients with constipation visited our 
outpatient clinic (figure 2); of whom 90 participated. Forty six and 44 patients 
were randomized for enemas and PEG, respectively. As depicted in table 1 
baseline characteristics were balanced between the two treatment groups. Prior 
to study enrolment 39% (n=18) and 36% (n=16) from the enema and the PEG group 
respectively, had a history of enema use (p=0.83). A total of 10 patients were drop-
outs (figure 2). In the enema group, drop outs were due to receiving 5 enemas instead 
of 6 (n=1), hospitalization during the study (n=1), non-compliance in recording 
bowel diaries (n=1) or patients not showing up at the outpatient clinic (n=2). The 
patient hospitalized during the study, required clinical oral lavage with Klean-prep 
(1.5 L/day= 88.5 g PEG) for 7 consecutive days and was therefore excluded from 
analysis. In the PEG group, drop-outs were due to administering low PEG dose (0.5 
g/kg/day instead of 1.5 g/kg/day) (n=3), non-compliance in recording bowel diaries 
(n=1) and one patient did not return for follow-up. 

Enemas versus oral PEG
Successful disimpaction was achieved in 37 (80%) and 30 (68%) patients from 
the enema group and PEG group (p=0.28), respectively (figure 2). Three patients 
from the enema group with unsuccessful initial disimpaction, achieved successful 
disimpaction after extension of the rectal treatment with one enema for one day in 
combination with PEG maintenance treatment. Patients who initially failed oral 
disimpaction (n=9), achieved successful disimpaction with addition of one enema 
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daily for a total of 3 days in 4 of them. Patients who failed a second intensive oral or 
rectal disimpaction regime were admitted to the clinic for colonic lavage (figure 2).

Bowel habits & symptoms 
As shown in table 1 and 2, a significant increase in defecation frequency was 
achieved in both groups after the disimpaction week. The frequency of faecal 
incontinence per week was significantly lower in the enema group (p<0.001) during 

Figure 2. Consort diagram

Table 1. Baseline characteristics, including (left columns) and excluding (right columns) the drop-
outs. PEG: poly-ethylene glycol. FU: follow-up.

Total included patients Patients with successful FU
Enema PEG p-value Enema PEG p-value

Number 46 44 41 39
Male 29 31 27 27
Mean ±SD age in years 7.9±2.9 7.2±2.6 7.9±2.9 7.2±2.6
Mean ±SD defecation/wk 1.9±2.4 1.5±1.8 0.46 2.1±2.5 1.4±1.7 0.18
Mean symptom duration 5.2±3.3 4.7±2.8 0.29 5.4±3.3 4.8±2.9 0.42
Presence abdominal faecal mass 17 29 0.01 15 27 0.003
Mean ±SD daytime faecal 
incontinence/wk 

15.7±13.1 16.6±12.4 0.13 14.9±14.0 12.0±10.7 0.30

Mean ±SD night time faecal 
incontinence/wk

1.2±2.4 1.0±2.4 0.70 1.0±2.1 1.1±2.6 0.85

No. abdominal pain 22 28 0.37 21 27 0.34
No. watery stools 2 4 0.18 1 4 0.12
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disimpaction but not at follow-up (p=0.58). Furthermore, watery stools were more 
frequently reported in the PEG group during disimpaction (10 vs. 28; p<0.001) and 
at follow-up (4 vs. 13; p=0.03)

Colonic transit time 
Two patients in the enema group and six patients in the PEG group were not able 
to ingest the radio-opaque markers. Before disimpaction, delayed CTT was found 
in 42 (95%) and 37 (97%) patients from respectively the enema and the PEG group; 
delayed RSTT was found in respectively 33 (75%) and 33 (87%) of the patients (table 
3). As shown in table 3, a significant decrease in colonic transit time was found 

Table 2. Bowel habits and gastro-intestinal symptoms after six days of disimpaction & follow-up (2 
weeks after disimpaction). PEG: poly-ethylene glycol

Disimpaction Follow-up
Enema PEG p-value Enema PEG p-value
n=46 n=44 n=41 n=39 

Defecation frequency/ week ±SD 5.8±3.6 8.8±8.5 0.64 7.7±5.3 8.7±6.4 0.48
Faecal incontinence/ week ±SD 3.4±4.3 13.6±12.6 0.00 4.9±5.4 5.7±5.9 0.58
Patients with abdominal pain 21 17 0.33 23 17 0.24
Patients with watery stools 10 28 0.00 4 13 0.03

Table 3. Total and segmental colonic transit times
Transit time (hours) Enema PEG *p-value **p-value

Intake
n=44

Disimpaction
n=41

Intake
n=38

Disimpaction
n=39

Ascending colon
· Median 14.4 7.2 21.6 12.0 0.24 0.47
· Percentiles 25-75 7.2-43.2 2.4-21.6 9.0-50.4 7.2-24.0
· Delayed > 18 hrs 46% 33% 59% 44%

Descending colon
· Median 21.6 9.6 24.0 7.2 0.69 0.48
· Percentiles 25-75 9.6-50.4 2.4-19.2 12.0-39.0 4.2-21.6
· Delayed >20 hrs 51% 23% 56% 32%

Recto-sigmoid
· Median 57.6 24.0 61.2 20.4 0.57 0.07
· Percentiles 25-75 38.4-79.2 8.4-42.0 43.2-79.8 11.4-24.6
· Delayed > 34 hrs 75% 29% 87% 13%

Total colon
· Median 117.6 37.2 120.0 43.2 0.89 0.78
· Percentiles 25-75 86.4-136.4 24.6-67.8 98.4-141.6 27.6-67.2
· Delayed > 62 hrs 95% 72% 97% 75%

P-values for difference between the groups at * intake and during ** disimpaction Segmental and total 
CTT significantly decreased after disimpaction in both groups; p<0.001
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between intake and disimpaction in all colonic segments (p<0.001). No significant 
differences were found in CTT between the two groups at all time points.

Behaviour score: parents’ assessment of how stressful the disimpaction week 
was 
A total of 38 patients of the enema group (93%) and 31 (79%) patients of the PEG 
group completed the questionnaires (table 4). Struggle to administer medication 
as well as actions necessary to enable treatment and levels of anxiety were equally 

Table 4. Behavior score: parents’ assessment of how stressful the disimpaction week was, completed at 
the end of disimpaction week (t=2). PEG= poly-ethylene glycol

Enema
n=38

PEG
n=31

p-value

Struggle to administer oral or rectal treatment 
- Yes 24 17 0.18
- No 14 14 

Actions necessary to enable treatment (e.g. 
distraction) 

- Yes 21 18 0.25
- No 17 13 

More anxious during disimpaction 
- Yes 36 25 0.13
- No 2 6 

Abdominal pain soon after treatment
- Yes 31 16 0.008
- No 7 15 

If abdominal pain, how long did the pain last?
- <5 min 6 5
- 5-15 min 10 3
- 15-30 min 7 2
- 30-60 min 2 1
- > 1 hour 5 2

- Not applicable or not recorded 8 18
Who administered the enema to the child?

- Father 5
- Mother 22
- Both 9
- Someone else 2
- Not applicable 0 31

After how much time did defecation occur?
- <5 min 5
- 5-15 min 25
- 15-30 min 6
- 30-60 min 1
- Not applicable 1 31



130

Chapter 7

reported in both groups. Abdominal pain directly after administration of the 
laxative was more frequently reported in the enema group (n=31) compared to the 
PEG group (n=16; p=0.008). Abdominal pain occurring directly after enema use 
resolved within 30 minutes in 23 out of 30 patients (77%). 

DISCUSSION

This is the first prospective randomized controlled study demonstrating that 
enemas and high doses PEG (1.5 g/kg) are equally effective in treating rectal faecal 
impaction in children with constipation. However, children receiving enemas 
reported less faecal incontinence episodes and watery stools but more abdominal 
pain directly after enema application. Defecation frequency increased in both 
groups and the occurrence of abdominal pain during the day as reported in the 
bowel diaries was not different between the groups. Surprisingly, extra effort to 
administer medication as well as tricks necessary to enable treatment was equally 
reported in both groups.

The dosage (PEG 1.5g/kg/day) and duration (6 days) of oral and rectal disimpaction 
was based on previous studies showing a mean disimpaction time of 3-7 days.3, 10, 

15, 16 Using this regimen successful disimpaction was achieved with enemas and 
PEG in respectively 80% and 68% of the children in our study. These results are in 
accordance with other studies in which success with high doses of oral PEG was 
reached in 92-97% of cases.3, 10, 15 In a retrospective chart review extracting clinical 
outcomes across 5 hospitals in England and Wales, it was found that enemas were 
successful in 73% of children with faecal impaction compared to 97% in those 
receiving PEG.15 It is however not possible to compare our results with the latter 
study since a definition for faecal impaction is lacking. Furthermore, it is unclear 
how the investigators confirmed disimpaction in their study. The strength of this 
study was that only children were included and re-evaluated after therapy by either 
rectal examination or abdominal X-ray. 
As expected a high dosage of PEG resulted in an increase of the faecal incontinence 
frequency during the disimpaction period. Poly-ethylene glycol is a soluble inert 
polymer which acts by hydrogen bonding water molecules, to expand the volume 
in the large intestine resulting in softer and more watery stools.17-19 Until the 
faecaloma has been cleared, soft stool leaks along the faecal mass in the rectum. 
This increase in faecal incontinence episodes was also found in a randomized 
controlled trial evaluating the efficacy of PEG 3350.20 In contrast, rectal enemas 
(dioctylsulfosuccinate) are hypertonic and stimulate direct contraction of the 
colon. Direct contraction stimulates the rectum to empty the faecal mass which 
explains why faecal incontinence episodes appeared less with enemas. However, as 



131

Rectal faecal impaction treatment in constipation

CHAPTER

7

expected, due to its contractile effect, abdominal pain directly after treatment was 
more frequently reported in the enema group. The increase in peristalsis might be 
experienced as cramping and hence abdominal pain. Nevertheless, the majority 
(77%) had abdominal pain relief within 30 minutes and overall abdominal pain, 
as reported in the bowel diaries, was not different between the treatment groups. 
Probably, parents and children qualified the abdominal pain directly after enemas 
differently.
Faecal incontinence is associated with lower quality of life regarding both physical 
and psychosocial functioning as reported by parents and constipated children.21-23 
Therefore it is important to inform child and parents that disimpaction with 
oral PEG is likely to cause more episodes of faecal incontinence compared to 
disimpaction with enemas. In accordance with an earlier study, we observed a 
significant decrease in faecal incontinence episodes after the intensive disimpaction 
period in the current study.7

This is the first study comparing change in behaviour in constipated children, 
by using a questionnaire, between treatment with enemas and treatment with 
oral laxative therapy. In accordance with the general assumed opinion towards 
enema use in children, we indeed found that 95% of children receiving enemas 
exhibited fearful behaviour. But we also found fearful behaviour in 81% of children 
receiving oral laxative treatment. Given this comparable behaviour in both groups, 
disimpaction with enemas should not necessarily be withheld to prevent anxiety. 
We did not find more fearful behaviour in the enema group which might be 
explained by the administration of enemas by parents at home instead of a nurse 
in an unfamiliar environment (hospital) which is more commonly done in practice. 
In adults retrograde colonic irrigation, which is applied by the patients themselves, 
improved both quality of life and bowel habits.24 
Rectal examination, to confirm the diagnosis constipation is controversial. Many 
paediatricians advocate avoidance of rectal examination and invasive treatments, 
such as rectal enemas to prevent uncomfortable, painful and/or embarrassing 
situations. However, the recently published NASPGHAN guidelines for constipation 
in infants and children recommend however at least one digital examination of the 
anorectum to evaluate the amount and consistency of stool and its location within 
the rectum and to identify organic disorders.6 In our centre, rectal examination is 
performed routinely in children presenting with constipation. If faecal impaction 
is present, rectal disimpaction is performed using enemas. This treatment regimen 
was based on a small study suggesting that rectal disimpaction shortly after the 
onset of symptoms is more effective than less aggressive means of therapy. 7 Since 
this study shows that enemas are not superior to oral laxatives we question the 
need of rectal examination as prerequisite for the choice of either oral or rectal 
treatment. We suggest only performing rectal examination in children in whom 
the diagnosis of constipation is uncertain when they only meet one symptom of 
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the Rome-III criteria for constipation. Furthermore a rectal examination should 
be performed when symptoms of constipation persist after initial oral or rectal 
disimpaction. Even though anatomic problems are rare, a rectal examination may 
be necessary in these children.

In this study colonic transit time measurements were used as a non-invasive tool to 
localize delay of colonic transit and to verify the effect of disimpaction. In contrast 
to previous observations in children with constipation, both total and RSCTT 
were more delayed in our current study25. In our study however, only children 
with a large palpable rectal mass were included. These children have significantly 
longer colonic transit times than children with symptoms of constipation without 
rectal faecal impaction.26 The latter phenomenon, outlet obstruction, delay 
of transit at the level of the rectum, is found in both constipated children and 
constipated adults.4, 27 Indeed in our study we found in 75-87% of the patients a 
delay in RSTT. We also demonstrated that both CTT and RSTT improved while 
defecation frequency increased during both oral and rectal disimpaction. This is in 
concordance with the suggestion that a distended rectum, with faeces, slows down 
the motor activity of the colon and the existence of an inhibitory recto-colonic 
feedback mechanism.28 It was remarkable however that even after disimpaction 
72-75% still had delayed CTT. This percentage is higher compared to earlier 
studies in a comparable group constipated children with rectal faecal impaction in 
30-36%.29, 30 It is likely that in our current study we included children with more 
severe motility disorders given the impacted rectum in all these children and the 
presence of palpable abdominal faecal mass in 37-66% of them.

This study had also its limitations. As we included children with a history of enema 
use as well as those without, the findings concerning fearful behaviour might be 
confounded. However, it is unclear whether children with positive history of enema 
would be more or less anxious towards enemas. The latter could not be extracted 
from the behaviour questionnaires we used in our study. A second limitation is 
the assessment of behaviour scores only after start of disimpaction. Nevertheless, 
the questions were addressed in a way to detect changes in behaviour rather than 
general behaviour at a single point in time. 

In conclusion, we demonstrated that enemas and oral laxatives were equally 
effective in treating rectal faecal impaction in functional childhood constipation. 
Therefore, rectal enemas and oral laxatives should be equally considered as the first 
line therapy.
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