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INTRODUCTION

Ninety five percent of healthy term born infants pass meconium stool within 24 
hours after birth. Delayed first meconium stool passage is an important symptom 
to differentiate functional constipation from Hirschsprung’s disease. The first part 
of this thesis focuses on first meconium stool passage as well as stool characteristics 
and bowel habits in otherwise healthy term and preterm born infants. 
The pathophysiology of functional constipation is undoubtedly multi-factorial, 
and not well understood. In more than 90% of all age groups no obvious cause 
can be identified. The second part of the thesis discusses new insights into 
pathophysiological mechanisms of constipation. 
The treatment of children with constipation is mainly based on clinical experience 
and usually consists of a behavioural strategy with oral and sometimes rectal 
laxatives. The treatment of chronic constipation in childhood is based on 4 
important phases: 1) education, 2) disimpaction, 3) prevention of re-accumulation 
of faeces and 4) follow up. However, studies comparing initial disimpaction with 
oral laxatives or with rectal enemas are lacking. In the third part of this thesis the 
outcome of such comparison will be described. It is well-know that 50% of children 
with constipation still have symptoms, such as infrequent defecation and faecal 
incontinence, after 5 years of intensive medical or behavioural treatment. The 
duration of studies evaluating the efficacy of laxatives in these children however 
is only 8 weeks. Therefore we designed a prospective randomized controlled trial 
evaluating the long term efficacy (1 year), tolerability and safety of two different 
polyethylene glycol compounds. In the second part of part 3 the results of this 
maintenance study are discussed. 

AIM

Part I - stool characteristics and bowel habits- aims to describe factors responsible 
for different bowel habit aspects, such as stool frequency and consistency, between 
preterm and term born infants. Part II -pathophysiology- aims at elucidating 
possible underlying pathophysiological mechanisms for children presenting with 
functional constipation whereas part III -therapy- discusses therapeutic options.

Part I  Stool characteristics and bowel habits

Meconium, the first stool excreted, is a dark viscous substance composed of different 
minerals. It is known that first passage of meconium is often delayed in premature 
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born infants. Difference in duration of meconium stool passage between preterm 
and term born infants had yet to be determined. We therefore performed a study, 
in chapter 1, in which we prospectively collected data about duration (in days) of 
meconium stool passage. Furthermore, we evaluated the effects of other factors 
with respect to duration of meconium stool passage, such as birth weight and 
morphine therapy. During this study, photographs of stools of premature and term 
born infants were taken in order to create a stool form scale which was lacking in 
infants. In adults such a stool form is available, entitled “the Bristol stool form scale” 
and utilized as a clinical tool to evaluate stool consistency and form. This easy-
to-use, accessible system to quantify stool consistency and form is an important 
asset, particularly one allowing an understanding of the relationship between 
stool characteristics and defecation-related patient complaints. Furthermore 
the Bristol scale has been valuable in epidemiological studies and clinical trials. 
Because in infants and children such a scale was lacking, we developed a new infant 
stool form scale including stool amount, consistency and colour in chapter 2. In 
order to prospectively compare bowel habits such as defecation frequency and 
gastrointestinal complaints between preterm and term born infants, this cohort of 
children was followed and evaluated at regular time points starting at the first day 
of life until they were 2 years of age, chapter 3.

Part II  Pathophysiology

In children with constipation no organic aetiological factors are found in more than 
90% and therefore constipation is considered to be a functional disorder. Nevertheless, 
experiencing painful defecation is suggested to be the most common cause of childhood 
constipation. Also, different factors such as lumbar spine disorders, morphological 
changes in colonic epithelium and homeostasis of water and electrolytes by chloride 
secretion are suggested to play a role in developing constipation. Indeed, the chloride 
channel stimulator lubiprostone was effective in adults with constipation, significantly 
increasing defecation frequency and improving consistency of stools. However, so far 
no studies were performed to assess whether disturbance in chloride secretion in the 
colonic epithelium plays a role in the development of chronic constipation. In order to 
answer this question, chapter 4, describes the results of a study in which we evaluated 
chloride secretion in the colonic mucosa of constipated children and controls. 
In patients suspected of Hirschsprung’s disease (HD) and in children with treatment 
resistant constipation colonic mucosa and submucosa are often investigated. 
Interestingly, only in children with therapy resistant constipation the rectal mucosal 
muscle is frequently reported as hypertrophied and disorganised. Whether there 
is a difference in histological aspect of the rectal mucosa between HD and therapy 
resistant constipated children is unknown. Therefore, we evaluated the difference 
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in thickness and organisation of the rectal mucosal muscle in patients with HD, 
constipated children and controls in chapter 5. Another aetiological factor associated 
with constipation is lumbar spinal disease. One study showed high prevalence (9%) of 
lumbar spinal cord abnormalities in children with intractable constipation. Moreover, 
neurosurgery relieved symptoms in 86% of these children. However, the latter study was 
retrospectively conducted in only those who were refractory to laxative treatment and 
opening their bowels < 3 times per week. 
To assess the prevalence of lumbar spinal cord abnormalities in a prospective manner 
in children presenting with functional defecation disorders, such as functional non-
retentive faecal incontinence and functional constipation, we conducted a clinical 
study. The results of the latter study are described in chapter 6. Additionally, to evaluate 
the effect of conservative treatment prior to neurosurgery, in all participating children 
with and without lumbar spinal cord abnormalities follow-up was carried out for each 
patient up to 12 weeks. 

Part III Therapy

For more than 20 years, we initially treat children with faecal impaction with enemas 
aiming to clear the rectal faecal mass and to subsequently reduce faecal incontinence 
episodes. One study showed that high doses of oral polyethylene glycol (PEG) 1.5 g/
kg/day results in a 100% disimpaction rate. Studies comparing disimpaction with 
oral PEG versus enemas are not performed and therefore the question whether oral 
therapy is superior to treatment with enemas is to be answered. To do so, we performed 
a randomised controlled trial, in chapter 7, comparing disimpaction with enemas to 
disimpaction with high doses of oral PEG. After disimpaction, maintenance therapy 
with oral laxatives is mandatory. An alternative to oral laxatives is treatment with 
probiotics. Probiotics are live microorganisms which confer a beneficial health effect 
on the host, which are described to be beneficial in gastrointestinal disease such as 
constipation. In children, one study showed no adjunctive effect of the probiotic strain 
lactobacillus GG when added to lactulose. To date, no studies are performed comparing 
a mixture of probiotics as a treatment compound for constipated children. Therefore, we 
assessed the effect of a mixture of probiotics containing lactobacilli and bifidobacteria 
on constipation symptoms during 4 weeks of treatment in chapter 8. 
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