Original paper

Comparison of three therapeutic interventions
for chronic constipation in paediatric patients
with cerebral palsy: a randomised clinical trial

Mohammad Hadi Imanieh?, Mohammad Reza Golpayegan?, Mostafa Sedighi?, Kamal Ahmadi*, Abbas Aghaie®,
Seyed Mohsen Dehghani?, Gholamreza Yousefi®

!Department of Paediatric Gastroenterology, Gastroenterohepatology Research Centre of Nemazee Hospital, Shiraz University
of Medical Sciences, Shiraz, Iran

2Department of Paediatrics, Clinical Research Development Centre, Kermanshah University of Medical Sciences, Kermanshah, Iran
3Department of Paediatric Neurology, School of Medicine, Kermanshah University of Medical Sciences, Kermanshah, Iran
4School of Medicine, Kermanshah University of Medical Sciences, Kermanshah, Iran

*Department of Epidemiology, School of Health, Kermanshah University of Medical Sciences, Kermanshah, Iran

°Department of Paediatrics Gastroenterology, School of Medicine, Kermanshah University of Medical Sciences, Kermanshah, Iran

Gastroenterology Rev 2019; 14 (4): 292-297
DOI: https://doi.org/10.5114/pg.2019.84872

Key words: cerebral palsy, chronic constipation, polyethylene glycol, Motilium.

Address for correspondence: Gholamreza Yousefi Assist Prof., Department of Paediatrics Gastroenterology, School of Medicine,
Kermanshah University of Medical Sciences, Kermanshah, Iran, e-mail: Dr.g.yousefi@gmail.com

Abstract

Introduction: Cerebral palsy (CP) is a permanent non-progressive movement disorder, which is due to brain injuries during
brain development. Constipation is one of the prevalent conditions in children with CP that can adversely affect the psychological
health, appetite, and overall health of these patients.

Aim: To compare three therapeutic methods in the treatment of chronic constipation in CP children.

Material and methods: In this randomised clinical trial (RCT), paediatric CP patients with chronic constipation were randomly
divided into three groups (groups A, B, and C). Group A received polyethylene glycol (PEG), group B received PEG with Motilium,
and group C received Motilium for 2 weeks. Motilium was administered at 0.2 mg/kg/dose and PEG at 0.5 g/kg/dose three times
daily. To compare the therapeutic effect the McNemar test was used and a significance level of 0.05 was considered.

Results: The highest rate of improvement in chronic constipation was seen in group B and the lowest rate belonged to group C.
Satisfactory response frequency was seen in 10 patients in group A (58.8%), 17 patients in group B (94.4%), and 1 patient in
group C (6.6%); p < 0.001.

Conclusions: According to the findings, simultaneous use of PEG and Motilium had the best therapeutic effect for chronic
constipation among CP children. However, Motilium alone was nearly ineffective, and PEG alone had a moderate therapeutic
effect.

studies show that CP has a prevalence of 2.5 per 1000
births worldwide [3]. More than 70-80% of CPs occur
congenitally with no identified cause. The risk factors for

Introduction
Cerebral palsy (CP) is a group of chronic movement

and muscle tone disorders that result from injury to the
central nervous system (CNS) during its development
and can be associated with physical as well as psycho-
logical dysfunctions [1]. Cerebral palsy is a non-progres-
sive neurologic condition that occurs during brain de-
velopment. Because brain development mainly occurs
in the first 2 years of life, CP can occur due to brain in-
jury during the perinatal period or after birth [2]. Recent

CP include preterm delivery (before 32 weeks of gesta-
tion), birth weight less than 2500 g, intrauterine growth
retardation (IUGR), intracranial bleeding, and trauma.
Brain injury after birth can occur due to causes such
as bacterial meningitis, viral encephalitis, hyperbilirubi-
naemia, accident trauma, or abuse of the neonate [4].
Besides movement deficits, which are exclusively called
CP other abnormalities such as mental retardation, sei-
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zures, and speech problems can also be seen. Gastro-
intestinal problems like dysphagia, gastroesophageal
reflux, difficulty in swallowing, gastric emptying delay,
vomiting, and chronic constipation are also reported in
CP children [5-7]. In children with chronic neurological
dysfunction, gastrointestinal disorders are related to the
severity of neurological dysfunction [8, 9]. Therefore,
gastrointestinal and urinary disorders are more common
in children with CP and spinal cord disorders.

Constipation is one of the common complaints in
children with neurological disorders and is a manifes-
tation of gastrointestinal disorders. Constipation can
be the result of several items such as poor diet and
decreased intestinal motility. Also, it is likely that with
worsening of neurological dysfunction, presence of
mental retardation, and decreased physical activity,
constipation becomes more severe and more difficult
to manage [10-13]. Evidence shows that the prevalence
of constipation is higher in children with developmen-
tal and neurological disorders compared to healthy
children [3, 8]. In healthy children with regular gut
function, defecation occurs three to four times week-
ly [14, 15]. Constipation in children presents as hard
stools, reduced number of defecations, stool retention,
and painful defecation. Constipation affects appetite
and quality of life of influenced children. Usual treat-
ments offered to children with constipation include ed-
ucation, consumption of foods that are high in fibre,
increasing drinking of fluids, exercise, and using stool
softeners and laxatives [16]. Polyethylene glycol (PEG)
is a non-poisonous polymer, soluble in water, with high
molecular weight, and which does not absorb after in-
gestion. PEG acts as an osmotic agent and increases
stool water content. Clinical studies have demonstrated
that PEG is effective in the treatment of constipation
in adults and children [17]. Domperidone (Motilium®)
is a peripheral dopamine antagonist which increases
the smooth muscles motility of the stomach and small
intestine. It has been also shown that Motilium affects
oesophageal motility function [18].

Aim

Considering the high prevalence of constipation in
children with CP difficulties in the treatment of CP diffi-
culties in the management of constipation, and paucity
of sufficient studies in this regard, we decided to com-
pare PEG, Motilium, and simultaneous use of PEG and
Motilium in the treatment of constipation in children
with CP.

Material and methods

In this double-blinded randomised clinical trial
(RCT), 52 children with CP and chronic constipation

referred to a paediatric specialty clinic were included.
They were randomly divided into three groups: PEG
(17 patients), PEG and Motilium (18 cases), and Mo-
tilium only (17 cases). Two patients in the Motilium
group were excluded due to insufficient cooperation
and lack of regular use of Motilium. CP had been di-
agnosed by a neurologist, and those who had chron-
ic constipation were referred to a paediatric gastro-
intestinal clinic. The criteria for diagnosis of chronic
constipation were hard/painful defecation, defecation
frequency < two times per week, large stool diameter,
severe retention of stool, faecal incontinence (> once
per week), and hard faecal mass on rectal examina-
tion. Children who met at least two of the above-men-
tioned criteria for at least 2 months were eligible for
inclusion. In this study the exclusion criteria were: hav-
ing an organic aetiology for constipation after taking
history and performing physical examination, such as
no hard stool retention in the rectal exam, hard anal
sphincter, history of delayed meconium passage, ex-
pulsive bowel movement immediately after rectal
exam, children who were not able to take the medi-
cations, and in the case that the parents did not give
consent for participation in the study.

Randomisation and blinding was done. A sealed,
numbered envelope was delivered to the patients. The
numbers and treatment groups were recorded in anoth-
er record. After the treatment period, which lasted for
2 weeks, the patients were visited again. The research
team staff were blinded to the groups. The examining
paediatrician was also blinded to the groups. A question-
naire was designed to document the characteristics and
symptoms of the patients at baseline and 2 weeks after
enrolment. Satisfactory outcome was defined as defeca-
tion > two times weekly, soft stool and no pain on def-
ecation, no palpation of hard stool on abdominal exam-
ination, no faecal incontinence, not palpating hard and
large stool on rectal examination, and no blood in stool.

The patients were divided into three groups. Group A
received PEG (0.5 g/kg/dose) three times daily, group B
received PEG and Motilium three times daily, and group C
received Motilium (0.2 mg/kg/dose) three times daily.
The bottles and taste of the medications were similar,
and the maximum allowed doses for children were
used. Of 50 patients, eight children had faecal incon-
tinence, 28 had failure to thrive (FTT) or poor weight
gain, and 14 had history of urinary tract infection (UTI).

Statistical analysis

The Kruskal-Wallis test was used to compare age
and weight between the three groups and y? test for
gender. The y2test was used to compare clinical find-
ings at baseline. A comparison of changes of clinical
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Table I. Characteristics of the patients in the three
treatment groups

Group Gender Age,
mean * SD
Female Male
PEG 9 (52.94%) 8 (47.05%) 5.85+2.1
PEG and Motilium 6 (33.3%) 12 (66.6%) 41427
Motilium 6 (40%) 9 (60%) 58435

findings before and after enrolment was done with the
McNemar test. The significance level was set at 0.05.

Results

Of 50 included patients, there were 29 (58%) male
and 21 (42%) female children with a mean + SD age
of 5.2 £2.91 years (Table I). There was no significant
difference regarding age, gender, weight, and clinical
findings (p > 0.05). Mean + SDweight of the children
in PEG, Motilium, and PEG + Motilium groups were, re-
spectively, 13.63 £6.82, 13.93 +4.53, and 12.28 +3.69 kg
(p = 0.5) (Figure 1). The clinical findings of the children
are presented in Table Il.

After 2 weeks of treatment, significant differences
were seen between the three groups regarding satisfac-
tory response to the treatments (p < 0.001). Satisfacto-
ry response frequency was seen in 10 (58.8%) patients
in group A, 17 (94.4%) patients in group B, and only
1 (6.6%) patient in group C (Table Ill). The McNemar
test results showed that PEG had a significant effect on
improvement of symptoms such as frequency of def-
ecations per week, defecation with large stool diame-
ter, painful defecation, palpation of stool on abdominal
examination, and presence of hard and large stool on
rectal examination. However, PEG did not have signifi-
cant effect on bloody stool and faecal incontinence. In
the PEG + Motilium group, 94.4% of the patients had
significant improvement in their symptoms, and just
one patient did not have satisfactory response. The
McNemar test showed that simultaneous use of PEG

14.0
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13.5 4 13.63
13.0 4

12.5 1

Weight [kg]

12.28
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Figure 1. Mean weight of the children in the
three treatment groups

and Motilium resulted in improvement of constipation.
In the Motilium only group, only 1 patient had satis-
factory response. The McNemar test showed that the
symptoms of the patients did not improve after the
treatment period when compared to baseline findings.
A comparison of clinical findings at baseline and after
2 weeks of treatment is shown in Table IV.

Discussion

In this study, 50 children with CP and chronic con-
stipation were included and were divided randomly
into three treatment groups. After 2 weeks of treat-
ment, more than 50% of the included children showed
satisfactory response, and most of them were in the
group that received PEG with Motilium. Children with
CP experience gastrointestinal disorders due to alter-
ations of CNS function and intestinal motility. In a study,
it was observed that dietary problems and gastroin-
testinal disorders occur in more than 90% of children
with brain disorders [19]. Difficulty in swallowing in
such children can result in malnutrition and worsening
of constipation. In the current study, 3 patients were
feeding via gastrostomy tube (these 3 children were in
the PEG group). Of these, only one child had satisfac-
tory response and the other 2 children did not show

Table II. Frequency distribution of clinical findings at baseline in the three studied groups

Variable Group A (%) Group B (%) Group C (%) P-value
Large stool diameter 100 100 100 0.15
Defection fewer than two times weekly 100 100 100 1
Faecal incontinence 17.6 16.6 133 0.3
Bloody stool 29.4 38.8 20 0.49
Palpation of large and hard stool on abdominal 70.5 55.5 733 0.49
examination

Large and hard stool on rectal examination 100 94.2 100 0.18
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Table lIl. Frequency of satisfactory response to the treatments after 2 weeks

Variable Group A (%) Group B (%) Group C (%)
Defecation more than two times weekly 52.9 94.4 6.6
Stool with normal diameter 94.1 100 133
Defecation of soft and non-painful stool 88.2 100 6.6
No palpation of hard stools on abdominal examination 88.2 100 133
No faecal incontinence 94.2 100 86.7
No hard/large stool on rectal examination 76.4 94.4 6.6
No blood on stool 88.2 100 86.6

P <0.001.

Table IV. Comparison of clinical findings at baseline and after 2 weeks of treatment between the three studied

groups
Variable Group A Group B Group C

Baseline  Week 2 P-value Baseline Week 2 P-value Baseline Week 2 P-value

(%) (%) (%) (%) (%) (%)

Defecation fewer than 100 47.1 0.004 100 5.6 < 0.001 100 93.4 1
two times weekly
Large stool diameter 100 5.9 < 0.001 100 0 0.001 100 86.7 1
Defecation of hard stool 100 11.8 < 0.001 100 0 < 0.001 100 93.4 1
or painful defecation
Palpation of hard stool 100 11.8 0.021 100 0 0.001 100 86.7 0.5
on abdominal exam
Faecal incontinence 17.6 5.8 1 16.6 0 1 133 133 0.109
Large and hard stool 100 23.6 < 0.004 100 5.6 < 0.001 88.8 93.4 1
on rectal exam
Blood on stool 29.4 11.8 0.375 20 0 0.016 38.8 13.4 1

appropriate response to PEG treatment. Children with
chronic constipation usually require long-term treat-
ment with laxative agents. Therefore, the administered
agents should be safe, effective, and without significant
side effects [20]. PEG acts as an osmotic agent and by
increasing water content softens the stool. In a study
on 13.5 million laxatives used in the UK, it was report-
ed that the most commonly administered agents were
osmotic laxatives (47%), followed by stimulants (38%),
and bulk-forming ones (15%). Also, a systematic review
of constipation treatment in children published in 2006
showed that osmotic laxatives were the most effective
agents in this regard [21].

In the current study, all 17 patients in the PEG group
had painful defecation of large and hard stools. Also, all
of them had defecation frequency fewer than two times
per week. After 2 weeks of treatment with PEG, 10 pa-
tients had appropriate response with defecation fre-
quency of more than two times weekly. However, 15 pa-

tients in this group had non-painful and soft defecation
after the treatment, but with defecation frequency few-
er than two times/week. In the PEG group, 5 patients
had blood on stools, 4 patients improved, and only
1 patient reported bloody stools after the treatment pe-
riod. In the PEG group, 17.6% of the patients had faecal
incontinence. After the treatment period, about 5.8%
still had this complaint, and others did not report this.
In agreement with the findings of this study, in a study
that was performed in China in 2012, to compare lact-
ulose and PEG in the treatment of chronic constipation,
it was reported that PEG and lactulose were effective in
72.38% and 41.44% of the patients, respectively [22].
In another study by Dziechciarz et al. in 2015 in Poland,
the effect of PEG on the treatment of a chronic consti-
pation was studied. The patients were divided into two
groups with high PEG dose (0.7 g/kg/day) and low-dose
PEG (0.3 g/kg/day). It was shown that both groups re-
sponded to the administered doses and both regimens
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resulted in resolution of chronic constipation [23]. In
another study to compare PEG with lactulose in the
treatment of chronic constipation in children, 87% of
the group that received PEG (3 g/kg/day) responded to
treatment after 4 weeks. However, to achieve such a re-
sponse, 8 weeks of treatment with lactulose was re-
quired [24]. As observed in several studies, PEG is a safe
agent and is effective without significant side effects in
the treatment of chronic constipation in children.

Motilium has a significant prokinetic effect on
the upper Gl tract and is effective in the treatment
of gastroesophageal reflux [25]. In a study it was
reported that oral domperidone (Motilium) signifi-
cantly resolved upper Gl tract disorders such as nau-
sea, vomiting, poor appetite, and burning sensation,
However, it was ineffective in the treatment of con-
stipation [26]. It was also observed in the present
study that Motilium had minimal effect on consti-
pation. In the Motilium group, all 15 patients had
painful defecation with large and hard stools. After
2 weeks of treatment, only one patient had satis-
factory response and had soft and non-painful def-
ecation of stool with a frequency of more than two
times weekly. In this group, 13.3% of patients had
faecal incontinence, which, despite treatment with
Motilium, did not resolve in any of the patients.
Three patients had bloody stools, and improvement
was documented in only 1 patient. Motilium does
not pass through the blood-brain barrier and there-
fore does not affect the CNS. Hence, long-term use
of this agent does not have significant side effects
[27]. In the simultaneous PEG and Motilium group,
the best outcome was observed, and only 1 patient
did not show appropriate response. The effect of ad-
dition of Motilium to PEG is probably due to the ef-
fect of Motilium on the upper Gl tract and improve-
ment of gastric functions. On the other hand, PEG
affects defecation due to its osmotic effect, which
results in non-painful defecation.

Conclusions

Considering high prevalence of constipation in chil-
dren with CP treatment of this condition with effective
and safe agents is important. We observed different
therapeutic response in our three groups. The best re-
sponse was observed in the group that received PEG
and Motilium, followed by the group that only received
PEG, and more than 50% of the patients experienced
improvement of chronic constipation, and Motilium in-
creased this effect
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