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STELLINGEN
Behorend bij het proefschrift:

Paediatric constipation
&

functional non-retentive faecal soiling
Wieger P. Voskuijl
Met behulp van het rectaal toucher kan onderscheid worden gemaakt tussen obstipatie en
functional non-retentive faecal soiling (dit proefschrift).
Niet een gestoorde rectale gevoeligheid, maar een verhoogde rectale compliantie is de
belangrijkste bevinding van rectaal functie onderzoek bij kinderen met obstipatie (dit
proefschrift).
Tot op heden is er geen enkele anorectale parameter gevonden die samenhangt met succesvol
herstel van ontlastingsproblemen op de kinderleeftijd, waardoor er vragen gesteld kunnen
worden over de waarde van deze parameters (dit proefschrift).
De uitspraak dat kinderen met encopresis \vel over h u n klachten heen groeien' kan definitief
naar de prullenbak worden verwezen, nu bij kinderen met non-retentive faecal soiling blijkt,
dat 15% van hen op 18 jarige leeftijd nog steeds encopresis heeft (dit proefschrift).
Polyethyleenglycol geeft, vergeleken met lactulose, een hoger succespercentage en zou eerste
keus laxans moeten worden bij de behandeling van kinderen met obstipatie (dit proefschrift).
Een database is net een databeest en heeft permanente verzorging nodig (25-06-02).
Als God ooit tot de mens heeft gesproken, dan was dat via de hand van Gustav Mahler
wanneer de trompetten in het laatste deel van zijn derde symfonie het slotkoraal inzetten
(22-08-2002).
Liever één Mees aan de hand dan 10 in de lucht (14-10-2002).
Niet alleen in het kader van energiebesparing, maar ook ter bevordering van de collegialiteit
is het zinvol als enkele elektrische deuren in het AMC weer met de hand geopend dienen te
worden (01-12-2002).

Zolang er nog in termen van 'wij' en 'zij' gesproken wordt en niet van 'ons', is er van werkelijke
integratie geen sprake (geweest) (07-03-2003).
Als wij met zoiets als muziek konden communiceren, zouden we nooit verkeerd begrepen
worden, aangezien er aan muziek niets te begrijpen valt.
(uit: J o n a t h a n Safran Foer, 'Alles is verlicht')
Het blijkt in de praktijk moeilijk om zowel op je werk als in je vrije tijd eerste trompet te
spelen (29-10-2003).
The internet is a reflection of our society and that mirror is going to be reflecting what we
see, if we do not like what we see in that mirror the problem is not to fix the mirror, we have
to fix society.' (Internet pioneer Vint Cerf)
De weg n a a r zindelijkheid loopt niet via Rome (II) (01-02-2004).
Zonder glad ijs is het slecht schaatsen (07-02-2004).
Het hemi-facialis spasme kan goed vergeleken worden met stotteren: hoe moeilijker je er zelf
over doet, hoe problematischer het wordt (04-10-2004).
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Defecation disorders are very common in paediatric practice, form the most common
complaint in childhood gastrointestinal disease, and result in 3% of all consultations
to a paediatrician (1). The most frequent presented symptom in childhood defecation
disorders is encopresis (2), defined as voluntary or involuntary faecal soiling of
underwear in children older than 4 years (3). Constipation a n d functional nonretentive faecal soiling (FNRFS) are two major entities within paediatric defecation
disorders. Paediatric constipation (PC) is characterised by a combination (2 out
of 4) of: a low defecation frequency, encopresis, the passage of large amounts of
stool and the presence of faecal retention found at physical examination (3). On
the other hand, FNRFS refers to encopresis as a n isolated complaint, in the
absolute absence of constipation (4). A general introduction reviews the current
knowledge on defecation disorders in childhood a n d introduces the reader to
this topic (Chapter 2).
In more than 90% of patients with these two symptom complexes, no organic or
anatomic cause can be found, and therefore these patients are considered to have
a 'functional' defecation disorder (5). On the basis of symptomatology various criteria
have been developed to define constipation and encopresis in children including
strict 'classic' criteria. These 'classic' criteria were useful in evaluating endpoints
of various treatment regimens (6,7). As several different diagnostic criteria are
applied in the literature, many of these criteria are subjected to the personal
interpretation of investigators. This makes comparison of different studies
particularly difficult. In 1999, a group of experts in the field of paediatric
gastroenterology and paediatric psychology made a first attempt to define uniform
criteria for functional gastrointestinal disorders in childhood, leading to the first
paediatric Rome II criteria (4). These criteria aim to provide a standardised definition
of clinical disorders, allowing investigators from various fields to study the (patho-)
physiology and treatment of the same disorders from different points of view.
However, data on the validity / practical applicability of these 'new' criteria in
children with defecation disorders are lacking. Therefore, we compared these new
Rome II criteria with the 'classical' criteria (Chapter 3).
The pathophysiology underlying functional constipation is undoubtedly multifactorial, a n d not well understood. Difficulties in defecation can result from
abnormal function of any of the different players involved, including the colon,
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rectum, and the sphincter complex. In neurologically intact children the will of the
child might also be involved in the pathophysiology. Genetic predisposition may
play a role since constipation often dates back to the first months of life. Another
indication for a genetic basis of the constipation is the presence of a positive family
history in about 30% of children (8-11). Recently, delayed maturation of the
interstitial cells of Cajal was suggested to be involved in the pathophysiology of
constipation in two neonates with constipation and abdominal distension (12).
Alternatively, severe behavioural problems might occur in older children, although
these are usually mild and seem to be secondary to bowel dysfunction (13) and not
the primary cause.
The barostat is a device which allows u s to evaluate anorectal sensitivity,
compliance, and the motility of hollow organs, like the rectum. Before the introduction
of the barostat, several studies focused on the possible role of the rectum in paediatric
defecation disorders using another technique. In these studies, sensitivity was tested
by distension of the rectum with increasing volumes (i.e. anorectal manometry).
Abnormal rectal sensitivity was reported in a substantial proportion (27%-78%) of
children with constipation paediatric constipation (14,15). To date, it however becomes
increasingly clear that pressure/tension, and not volume mainly determines visceral
perception (16-18). This consideration suggests that the previous studies in children
with defecation disorders using volume controlled rectal distensions (anorectal
manometry) may have overestimated the role of impaired rectal sensitivity. Therefore,
in order to get a better understanding of the true role of rectal sensitivity and to
eliminate the influence of rectal compliance, we designed a study evaluating rectal
function using a pressure controlled distension protocol applied by a barostat in
children with PC and FNRFS (Chapter 4).
The role of rectal function was further investigated in a retrospective study in
children who had longstanding constipation unresponsive to intensive medical
and behavioural treatment. This group was compared with children who had
suffered from constipation in the past, but were now completely symptom free. We
hypothesized that an improvement in clinical status was reflected in an improvement
in rectal function (Chapter 5).
Finally, not only disturbed rectal compliance / sensitivity but also abnormalities
in rectal contractility may contribute to abnormal rectal function. During rectal
function testing with the barostat we indeed observed the occurrence of rectal
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(unpublished observations). These rectal contractions were not followed by an
adequate increase in anal sphincter pressure preventing faecal loss. We hypothesised
that reduction of these rectal contractions could be a new therapeutic approach for
FNRFS. In previous studies it was shown that loperamide, an opioid-receptor agonist,
inhibits peristalsis by reducing the release of acetylcholine and prostaglandin during
distension in vitro (19) and increases anal sphincter pressure (20). Therefore, we
designed a pilot study evaluating the effect of rectal loperamide in an adult patient
with therapy-resistant, longstanding, childhood-onset FNRFS (Chapter 6).
Paediatric defecation disorders represent the most common complaint in
childhood gastrointestinal disease and have a significant impact on the health
related quality of life (HRQoL) of these patients. Health-related quality of life (HRQoL)
is often defined as the physical, social and emotional effect of health problems
upon patients. Unfortunately, most of the HRQoL questionnaires are generic and
not disease-specific. As a result, most generic instruments lack the sensitivity to
measure small changes or specific problems (like encopresis) in patient groups.
HRQoL is now an accepted outcome measure besides s t a n d a r d m e a s u r e s of
physical disease activity. It offers complementary information that can guide
in choosing the optimal treatment strategy, especially when more treatment
regimes prove equally effective with respect to physical outcome. Because a
disease specific HRQoL questionnaire is not available for patients with defecation
disorders we developed s u c h a disease-specific HRQoL questionnaire, the
'Defecation Disorder List', for children with chronic constipation or FNRFS aged
7 to 15 years (Chapter 7).
One of the reasons for a decrease in HRQoL lies in the absence of a truly beneficial
therapy. Follow-up studies in constipated children have previously shown that a
substantial group of patients remain to have constipation beyond puberty, despite
therapy (9,21). At present however, there are no data available on the long term outcome
in FNRFS. Therefore we performed a long term follow-up study in a cohort of patients
who had taken part in two biofeedback studies at our department (Chapter 8).
Despite the prevalence of paediatric constipation and the enormous number of
paediatric patients on laxative medication, no large (placebo) randomised controlled
trials are available (22,23). Moreover, there is no information concerning the
maximum dose, duration and long-term side effects of any compound used in the
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treatment of childhood constipation. Therefore, the treatment of these children is
symptomatic and mainly based on clinical experience. It consists of a behavioural
intervention and oral and sometimes rectal laxatives. In the Netherlands the laxative
of first choice is an osmotic laxative such as lactulose, a synthetic disaccharide.
Disadvantages of disaccharides are side effects like flatulence and abdominal pain.
Recently, low dosed polyethylene-glycol (PEG) has been suggested as alternative
treatment in the treatment of constipation. PEG is a non-absorbable compound
with high molecular mass. Uncontrolled studies indicated that low doses of PEG
are a good alternative in the treatment of constipated children (24,25). However,
there are no randomised controlled trials comparing the efficacy of PEG 3350 and
lactulose in paediatric constipation. Therefore, we compared the clinical efficacy
and safety of PEG 3350 (Transipeg®) and lactulose in a double-blind, randomised,
prospective, multi-centre study (Chapter 9).
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Chapter 2
Childhood constipation:
Is there new light in the tunnel?

Marc A. Benninga, Wieger P. Voskuijl, a n d J a n A. Taminiau.

- Invited review Journal of Paediatric Gastroenterology
2004;39:448-64

and
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Chapter 2
Constipation is a common phenomenon

in childhood worldwide. The symptoms

vary

from mild and short-lived to severe and chronic with faecal impaction and encopresis.
Although our understanding of pathophysiology

has grown rapidly in recent decades,

the causes and management of constipation in childhood remain obscure. This review
begins with the current opinion concerning the definition of constipation as stated by
a group of experts in the field of paediatric gastroenterology.
defecation, pathophysiological

mechanisms,

up for constipation then are addressed.

Physiology of normal

clinical features, and diagnostic

work

Finally, an extensive overview is given

concerning the treatment options and long-term outcome in these children.

Definition
One of the key problems in studies concerning the management of childhood
constipation is the lack of a generally accepted definition for paediatric constipation.
This derives mainly from the fact that constipation is a symptom rather than a
disease. Constipation is often differently interpreted by patients and physicians
(1). In children it is even more difficult to define, because, the physician must rely
upon the interpretation of symptoms as told by the parents (2).
In the last two decades, the Iowa-criteria (3) have often been used in large
randomised controlled trials. These criteria are based on the most common features
of childhood constipation, i.e. infrequent defecation, large stools, encopresis and
faecal impaction found on physical examination. The criteria are straightforward,
easy to work with and useful in evaluating endpoints of various treatment regimens.
However, they do not include the whole spectrum of childhood defecation disorders.
Recently a group of experts in the field of paediatric gastroenterology categorised
childhood functional gastrointestinal disorders using symptom-based diagnostic
criteria (4). These Rome-II criteria define defecation disorders in childhood based on
presenting symptoms including infant dyschezia, functional constipation, functional
faecal retention and functional non-retentive faecal soiling (FNRFS) (table 1). These
criteria should help clinicians to standardize the definitions used to categorize
constipation and encourage researchers from various fields to study the (patho-)
physiology and treatment of similarly defined disorders from different points of view.
Functional non-retentive faecal soiling is a separate entity defined as encopresis
in the absence of other clinical and physical signs of constipation. These children
have normal total and segmental colonic transit time and normal rectal sensation
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Table 1 Childhood functional defecation disorders: ROME II - criteria (4).
Diagnostic criteria
At least 10 minutes of straining and crying before successful
passage of soft stools in an other wise healthy child
In infants and pre-school children at least 2 weeks of:
Functional constipation
1. Scybalous, pebble like, hard stools for a majority of stools, or
2. Firm stools two or less times/week, and
3. No evidence of structural, endocrine, or metabolic disease
Functional faecal retention From infancy to 16 years old, a history of at least 12 weeks of:
1. Passage of large diameter stools at intervals < 2 times/week,
and
2. Retentive posturing, avoiding defecation by contracting pelvic
floor and gluteal muscles
Functional non-retentive
In children older than 4 years, a history of once a week or more
faecal soiling
for the preceding 12 weeks of:
1. Defecation into places and at times inappropriate to the social
context,
2. In the absence of structural or inflammatory disease, and
3. In the absence of signs of faecal retention
Infant dyschezia

o n a n o r e c t a l function t e s t i n g (5). The t r e a t m e n t of t h e s e p a t i e n t s c o n s i s t s of a
s t r i c t toilet t r a i n i n g r e g i m e n only w i t h o u t t h e u s e of laxatives (6). In t h i s review o n
c o n s t i p a t i o n , FNRFS will n o t be f u r t h e r d i s c u s s e d .
T h e u n i v e r s a l l y a c c e p t e d definition for e n c o p r e s i s (from k o p r o s , Greek for stool)
is t h e r e p e a t e d e x p u l s i o n of a n o r m a l bowel m o v e m e n t , w h e t h e r i n v o l u n t a r y or
i n t e n t i o n a l , in i n a p p r o p r i a t e places (e.g. clothing, floor) in a child a t l e a s t four
y e a r s of age (or e q u i v a l e n t d e v e l o p m e n t a l level) (DSM-IV).
In a r e c e n t s t u d y , t h e prevalence a n d applicability of t h e definitions of defecation
d i s o r d e r s in childhood according the p a e d i a t r i c Rome II criteria a n d according to
criteria developed by dr. Loening-Baucke were e v a l u a t e d in children with defecation
d i s o r d e r s (7). According to t h e Rome-criteria, 6 4 % a n d 1 8 % of the p a t i e n t s fulfilled
t h e criteria for functional constipation a n d functional faecal retention respectively,
w h e r e a s 7 4 % fulfilled t h e 'Loening-Baucke' criteria for p a e d i a t r i c constipation. T h e
low prevalence of functional faecal retention (FFR) w a s recently confirmed by o t h e r s
(8). The low incidence of FFR might be a r e s u l t of t h e subjectivity of the s y m p t o m of
retentive p o s t u r i n g . P a r e n t s are often n o t able to d e t e r m i n e reliably w h e t h e r their
child exhibits stool-withholding behaviour. Moreover, a c c u r a c y of r e s p o n s e s d e p e n d s
greatly o n t h e w a y q u e s t i o n s are formulated by p h y s i c i a n s a n d t h e way r e s p o n s e s of
p a r e n t s a r e i n t e r p r e t e d . We agree with N u r k o t h a t t h e c u r r e n t Rome-criteria a r e too
restrictive a n d exclude too m a n y children with c o n s t i p a t i o n (9). The next Rome
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criteria should include consideration of encopresis, the most important feature of
constipation, encopresis, which is present in 84% of the patients. Uniform application
of adequate definitions will allow for better understanding the pathophysiology of
constipation, will enhance treatment monitoring and will allow comparison of the
outcome of different treatment regimens. International collaboration is necessary to
develop and validate standard constipation-questionnaires in which hard to quantify
items as amount of stool, consistency of stool and retentive posturing are defined.

Epidemiology
Population based studies in adults in Westernized societies and in Asia have
estimated that approximately 10-20% of otherwise healthy people report one or
more symptoms of constipation (10-13). Little is known about the prevalence of
constipation in developing countries (14,15).
To date, the worldwide prevalence figures for constipation in children varies
widely and is estimated to range between 0.3 - 28% (16-19). This large range is
likely due to the differing criteria used to define constipation and to differing cultural
norms regarding acceptable bowel habits. Thirty-four percent of British children
4-11 years of age are reported to have had constipation. Of these, 5% had complaints
for more than 6 months (20).
The prevalence of childhood constipation seems to be rising in the last decades
(10). In one study of children between 0-9 years of age, the increase in physician
visits for constipation was most marked in children less than 2 years of age (21).
Whether this was a true increase in prevalence or a result in differences in the rate
of seeking medical advice is unclear (22). Others have suggested that the increase
in constipation in childhood is due to a decreased fibre intake (23).
Constipation is diagnosed in 3% of all children referred to a general paediatrician
(24,25) and this percentage increases to 25% of all children referred to a paediatric
gastroenterologist (26-28). Approximately 45% of children referred for gastrointestinal
problems to our tertiary hospital in The Netherlands have constipation. In children
with cerebral palsy or autism constipation is reported in from 26%-74% (29,30). In
very low birth weight infants (<750 g) constipation is very common (32%). When
evaluated between 10-14 years of age, these children continue to experience higher
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rates of toileting problems such as encopresis and withholding behaviour, and neurodevelopmental impairment when compared with age matched children of higher
birth weight (31).
Constipation is usually reported to be more common in boys than in girls, with
a 2:1 ratio (32,33). Some studies report an equal prevalence between the sexes
(10,19,34,35). In a d u l t s , significantly more women t h a n m e n suffer from
constipation and the ratio of women to men increases with age (36,37). In a large
population based study from Australia, low-socio-economic status was strongly
related to symptoms of constipation (38).
Encopresis is reported in 1.5- 2.8 % of children older than 4 years. In 10-30% of
these children, encopresis is not secondary to constipation but is a manifestation
of FNRFS (4). In this group of children boys are more likely to experience this
frustrating symptom than girls at a ratio of 9:1 (6,39).

Physiology of defecation
Normal anorectal function depends on the complex interplay between muscles of
the pelvic floor, the autonomic and somatic nervous system and the group of
muscles controlling the anal sphincters. Defecation is elicited by presence of faecal
material in the rectum due to peristaltic propagation. Sensory stimuli in the anal
canal provoke a sudden drop in the tone of the internal anal sphincter, the rectoanal inhibitory reflex (RAIR). Recently studies in term and pre-term infants have
shown that the RAIR is present in infants older than 26 weeks postmenstrual age
(40). The voluntary defecation process is initiated relaxation of the puborectalis
and levator ani muscles. Rectal distension induces contractions of the rectum and
defecation can be completed by voluntary increase in intra-abdominal pressure.
Triggering of receptors in the anal canal by faeces will result in the sensation of
imminent faecal loss, giving the person the ability to prevent this loss of faeces by
contracting the pelvic floor muscles. When defecation is not desirable, the external
sphincter complex, with the help of the pelvic floor, remains contracted, until (due
to rectal compliance) the rectal wall has adapted (distension) to the increased
rectal volume. Many children achieve voluntary bowel control around 18 months,
but the age at which complete control is attained is variable. Around the age of 3
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years, 98% of the children are toilet trained (41). Girls appear to attain both bowel
and bladder control earlier than boys (41). Development of bowel and bladder
control is a maturational process, which cannot be accelerated by early onset and
high intensity of potty-training (42). The child's initiative proves to be a reliable
indicator that the child is developmentally capable of being clean and dry. In one
study, bowel and bladder control in term and prematurely born infants were attained
at the same age (corrected for prematurity) and the timing was not affected by
adverse perinatal events or mild to moderate neurological impairment or
psychomotor development (43).
More than 99% of term infants pass the first stool within 48 hours (44). Weaver
et al. found an inverse relation between gestational age and the day of the first
bowel movement (45). In contrast to term infants, 35% of the infants with a birth
weight between 1000-1500 g had delayed passage of the first stool (45).
Stool frequency declines from more than four per day during the first week of life
to 1-2 per day at four years of age with a corresponding increase in stool size and
weight (46). Approximately 97% of 1-4 year old children pass stool from 0.5 to 3
times daily (47). Black children show higher defecation frequencies and shorter
transit times than white children (48).
Another study indicates that defecation frequency in children is highly variable,
ranging between 1.4 to 4 times daily in the first weeks of life to 1.2 daily at 4 years
of age (49). In the first year, the defecation frequency is higher in breastfed children
and children on a diet rich in fibre (45). This is probably due to a difference in fat
digestion and absorption between breast and formula fed infants (50). By 16 weeks
of age however, both breast-fed and formula-fed children pass an average of 2
stools per day (46,51). The slow decrease in defecation frequency with increasing
age suggests a maturation of water conserving ability of the colon (52).
In a sample of 350 children (1-4 years) from a general practice, 8 5 % of children
defecated once or twice daily and 96% fell in the range between 3 times per day to
once every other day with a mean stool volume of 25 ml (53). In healthy African
children aged 6 months to 5 years, 9 5 % defecated one to three times a day with a
mean volume of 50-75 ml per stool (54). In comparison to Western children, NonWestern children pass larger, softer, and more frequent stools (54-56). Generally,
at the age of 4 years the defecation frequency of children equals that of adults and
ranges from three bowel movements per day to 3 per week (46,57).
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Table 2 The 'Loening-Baucke criteria' (3).
Paediatric Constipation

At least two of the following criteria,
1. Defecation frequency less than 3 times a week
2. Two or more encopresis episodes per week
3. Periodic passage of very large amounts of stool once every
7-30 days
4. A palpable abdominal or rectal mass at physical examination.
(The criterion of a large amount of stool is satisfied if it is
estimated to be twice the standard amount of stool, shown in
a clay model, or if stools are so large that they clog the toilet.)
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Pathogenesis
The pathophysiology of functional constipation is undoubtedly multi-factorial, and
not well understood. Difficulties with defecation can result from abnormal function
of the different players involved, including the colon, the rectum and the sphincter
complex and not least the will of the child. Severe behavioural problems do occur
in constipated children, but they are usually mild and seem to be secondary to
bowel dysfunction (58-60).
Table 3 summarizes the most common causes of constipation in infants, toddlers
and adolescents. In more than 90% of all age groups no obvious cause can be
identified. In some babies, an acute episode of constipation may occur associated
with a change in diet (i.e. human to cow's milk) (61). Passage of dry and hard stools
may cause anal fissures and pain. In 'infant dyschezia' it is hypothesized that neonates
fail to coordinate increased intra-abdominal pressure with relaxation of the pelvic
floor (4). This phenomenon is part of the child's learning process for which no
intervention is indicated. Genetic predisposition may play a role since constipation
often dates back to the first months of life, and many patients have a positive family
history of constipation (62-65). Recently, delayed maturation of the interstitial cells
of Cajal was suggested to be involved in two neonates with constipation and abdominal
distension (66). The most common condition in infancy that must be differentiated
from idiopathic constipation is Hirschsprung's disease (66).
Retentive posturing is probably the major cause for the development and / or
persistence of constipation in the toddler period (17). The time of toilet training is
an especially critical period when constipation may occur as a consequence of a
struggle between child and parents (67). Interestingly, Borowitz et al., found no
association between the development of early childhood constipation and the timing,
style or techniques used for toilet training (68). Other causes of stool withholding
are: 1) the previous passage of large, hard or painful stools, 2) anal fissures, 3)
significant behavioural problems, 4) lack of time for regular toileting and 5) distaste
for toilets other than the child's own (22). When the retentive toddler experiences
the urge to defecate, he assumes an erect posture and holds the legs stiffly together
to forcefully contract the pelvic and gluteal muscles. Consequently the rectum
accommodates to its content and the urge to defecate disappears. The retained
stools become progressively more difficult to evacuate leading to a vicious circle in
which the rectum is increasingly distended by large faecal contents. Finally chronic
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rectal distension may cause overflow soiling, loss of rectal sensitivity and in the
end loss of normal urge to defecate. This aberrant behaviour may lead to the
unconscious contraction of the external sphincter during defecation (also known
as anal sphincter dyssynergia) (32). Approximately 50% of children and adults
with constipation have this abnormal defecation pattern. This paradoxical
contraction of the anal sphincter complex has been considered by some to be the
major pathophysiological m e c h a n i s m of childhood constipation. However,
normalization of this pattern with biofeedback training does not correlate with
successful treatment outcome (32,69).
It is not clear that chronic postponement of defecation with rectal accumulation of
faeces actually produces subsequent abnormalities in rectal sensation, compliance
and motility, or whether these abnormalities are primary to the condition (69).
An overall delay in colonic transit time, slow transit constipation, objectified by
colonic transit time measurements, is described in a minority of young women and
adults with chronic constipation (70,71). This might be due to dysfunction of the
muscles of the colonic wall (resulting in non-powerful contractions) or to dysfunction
of the enteric nervous system (resulting in non-coordinated motor activity) (72). In
children however, it might also be possible that delay in colonic transit time is also
a phenomenon secondary to massive faecal retention in the rectum.
Some histopathologic studies in adults with slow transit constipation have
suggested that decreased numbers of argyrophilic neurons are found in colonic
tissue. Other studies have suggested that there is dysfunction of the intrinsic
neural control secondary to alteration of the colonic cholinergic activity or to nonspecific abnormalities of axonal structures, ganglion cells and the neuronal plexus
(73,74). Recently, a reduction in the number of interstitial cells of Cajal was
suggested to play a role in the pathophysiology of gastrointestinal motility in adults
with slow transit constipation and in one child with severe constipation (75-77).
However, Hasler suggested that the reduction of ICC's might be secondary to an
undefined injury and not the cause of slow transit constipation (78).
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Table 3 Etiology of constipation.
Infants & toddlers

Adolescents

Unknown
Anal fissures
Breast Feeding ® Bottle feeding
Cow's milk allergy
Celiac disease
Stool withholding behaviour
Lack of fibres
Cystic fibrosis
Pseudo-obstruction
Hirschsprung's disease
Neuronal intestinal dysplasia
Anorectal malformations
Spina Bifida

Unknown
Inadequate food intake
Anorexia nervosa
Slow transit constipation
Diabetes Mellitus
Hypothyreoidism
Hypercalcaemia
Sexual abuse
Drugs:
Opiates
Anticholiniergics
Antidepressants
Multiple sclerosis
Scleroderma
Amyloidosis
Neoplasia
Parkinson's disease
Depression
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Clinical signs and symptoms of constipation
T h e majority of c h i l d r e n w i t h c o n s t i p a t i o n h a v e r e d u c e d frequency of defecation,
i n c o m b i n a t i o n with e n c o p r e s i s , p a s s a g e of large stools, h a r d s t o o l s , r e t e n t i v e
p o s t u r i n g a n d painful defecation (21,71,79,80)(Table 4). The i n v o l u n t a r y l e a k a g e
of faeces m a y o c c u r several t i m e s a d a y a n d in s o m e severe c a s e s w i t h large r e c t a l
i m p a c t i o n s it m a y also o c c u r a t n i g h t (71). E n c o p r e s i s is a s o u r c e of c o n s i d e r a b l e
e m b a r r a s s m e n t for t h e child w h o m u s t d e a l w i t h t a u n t i n g by p e e r s (80). P a r e n t s
often feel t h a t t h e child id to b l a m e for e n c o p r e s i s citing s u c h b e h a v i o u r a l a s p e c t s
a s laziness, c a r e l e s s n e s s , i m m a t u r i t y a n d emotional p r o b l e m s a s i m p o r t a n t factors.
E n c o p r e s i s is a s s o c i a t e d in t h e child w i t h low self-esteem, d e p r e s s i o n , social
w i t h d r a w a l , s h a m e , fear of discovery a n d a n g e r . A l t h o u g h c h i l d r e n chronically
d e n y t h e p r o b l e m , r e c e n t r e p o r t s i n d i c a t e t h a t t h e overt d e n i a l is d e c r e a s i n g a n d
t h a t fewer children hide their soiled u n d e r w e a r (80). It is n o t s u r p r i s i n g t h a t children
with constipation and encopresis have more behavioural problems t h a n healthy
c o n t r o l s . The b e h a v i o u r a l p r o b l e m s , however, are u s u a l l y mild, a n d referral to
m e n t a l h e a l t h services is r a r e l y n e e d e d . Moreover, b e h a v i o u r a l profiles in t h e s e
c h i l d r e n significantly improve after s u c c e s s f u l t r e a t m e n t (39).
In c h i l d r e n with very i n f r e q u e n t p a s s a g e of stool, t h e r e m a y b e a p a t t e r n of
i n t e r m i t t e n t p a s s a g e of h u g e v o l u m e stools w h i c h m a y o b s t r u c t t h e toilet. The

Table 4 Common clinical presentation of constipation (21,33,57,71,79,207).
Feature

Percentage (%)

Soiling / encopresis
Defecation frequency < 3/wk
Large stools
Straining during defecation
Pain during defecation
Retentive posturing
Abdominal pain
Anorexia
Vomiting
Poor appetite
Enuresis / Urinary tract infection
"Psychological problems"

75-90
75
75
35
50-80
35-45
okt-70
okt-25
10
25
30
20

Physical examination
Abdominal distension
Abdominal mass
Anal prolapse
Fissures / haemorrhoids
Faecal impaction

20-40
30-50
3
mei-25
40-100
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evacuation of these large stools is often preceded by an increase in encopresis
frequency and by complaints of abdominal pain and poor appetite. These symptoms
disappear immediately after defecation. Between 10-70% of children with constipation
complain of non-specific abdominal pain (32). Urinary tract infections and enuresis
are reported in 30% of constipated children. The majority of constipated children
have palpable abdominal masses and / or faecal impaction of the rectum on physical
examination (7). Although at least one digital examination is recommended by experts
in the field, this procedure is not performed routinely since many paediatricians
consider repeated rectal examinations invasive and unethical (81,82).

Investigations
A careful medical history together with a thorough physical examination is all that
is needed for diagnosis and treatment of most children with constipation. Symptom
diaries (for diagnostic evaluation and monitoring treatment); colon transit studies
(to confirm the patient's complaints and to assess slow transit and regional delay)
and anorectal manometry (to exclude Hirschsprung's disease) are sometimes useful.
In a recent study, MRI of the spine revealed spinal abnormalities in 10%. Followu p of these children indicated that constipation improved after neurosurgical
treatment (83).

Medical history
The medical history of children with constipation should include questions about
the time after birth of the first bowel movement to discriminate functional
constipation from Hirschsprung's disease. Often one elicits a history of constipation
beginning when an infant was weaned from breast feeding to a cow milk-based
infant formula. Subsequently, age of onset of bowel problems, stool frequency, the
consistency and size of stools, whether defecation is painful, whether blood has
been present on the stool or the toilet paper and retentive posturing are issues to
be questioned. Information about the encopresis frequency, the time of occurrence
(day a n d / o r night) and the situation in which encopresis occurs (behind the
computer, when playing outside) is of major importance. Abdominal pain, loss of
appetite, urinary tract problems, fever, nausea, vomiting, weight loss or poor weight

27

gain, neuromuscular development and psychological or behavioural problems should
be assessed. Dietary history and the history of previous treatment strategies for
constipation should also be determined. Finally, it is essential to ask for life events,
such as death in the family, birth of a sibling, school problems and sexual abuse
which might contribute to the development of retentive behaviour.
A stool diary is helpful to obtain reliable information from the patient, although the
reliability of the recall of bowel habits is still under debate (84,85). One study in
children with constipation suggested that the recall of the child and / or the parent
is adequate and provides a good basis to evaluate treatment (86).

Physical examination
Complete physical and neurological examination should be performed in all children
with defecation disorders. Abdominal examination sometimes gives valuable
information concerning accumulation of gas or faeces. Perianal inspection provides
information about the position of the anus, perianal faeces, redness, dermatitis,
eczema, fissures, haemorrhoids and sexual abuse (scars). The anorectal digital
examination assesses perianal sensation, anal tone, the size of the rectum, the
amount and consistency of stool in the rectum, the voluntary contraction and
relaxation of the anal sphincter and the presence of an anal wink.

Anorectal manometry
Anorectal manometry measures pressures in the anorectal region and is used to
obtain selected information concerning anorectal function in children with
constipation. Many investigators perform these studies, but lack of standardization
in methods (open-tipped perfusion, closed triple-balloon, pressure transducers)
has resulted in conflicting data (2,87). The main indication to perform anorectal
manometry is to demonstrate the presence of the recto-anal inhibitory reflex (RAIR).
The presence of the RAIR (relaxation of the internal sphincter induced by transient
distension of the rectum) excludes Hirschsprung's disease. False positive results
may be due to technical factors such as insufficient insufflation of the distending
balloon or an incorrect position of the catheter in the sphincter complex. The RAIR
might also be absent in children with megarectum (88). In crying infants, artefacts
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are common and results should be interpreted with caution. Rarely, the absence
of the RAIR in the presence of ganglion cells is indicative for internal anal sphincter
achalasia (89). Compared to functional constipation children with internal anal
achalasia have less encopresis and less withholding behaviour. In this small group
of children, botulinum toxin (15-25 U per quadrant) may be a safe and effective
short-term treatment (89).
Studies using anorectal manometry have shown an increased threshold for rectal
sensation in up to 70% of constipated children, particularly those with megarectum
(90-93). The finding that the afferent pathway from the rectum is abnormal in
constipated children further underscores that impaired rectal sensation should be
considered as an important pathophysiological mechanism in childhood constipation
(94). Compliance of the rectum and the age of the child will significantly influence
the threshold for sensation measured as volume. Therefore, children with an increased
rectal compliance will be incorrectly considered to have an increased threshold for
sensation. The rectal volume at which sensation is perceived strongly depends on
rectal compliance. A recent rectal barostat study using pressure controlled distension
showed decreased rectal sensation in only 7% of the children with constipation (95).
More than 50% of these children had an abnormal compliance. Surprisingly rectal
faecal impaction was not predictive for an abnormal compliance.
Some studies have found no significant difference in the anal sphincter resting
tone of constipated children and controls (32,34,91), while others found a
significantly higher or significantly lower resting anal sphincter pressure in
constipated children (27,96). External anal sphincter pressures change during
expulsion of an anorectal catheter can be used to investigate the existence of
pelvic floor dyssynergia. Pelvic floor dyssynergia occurs in more than 50% of the
constipated children (32,33,69). It is, however, doubtful whether a manometric
pattern indicative of dyssynergia alone is a sufficient diagnostic criterion. In a
study in adults, when manometry indicated dyssynergia, defecography was in
agreement in only 36% of patients. On the contrary, when manometry indicated
normal expulsion, defecography could only confirm this in 88% of the time (97).
No relationship between dyssynergia patterns and colonic transit times or patients
complaints of infrequent defecation or defecatory difficulty was found in a study in
constipated children (58,98).
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Colonic manometry
Although colonic manometry is not any longer an experimental technique (81), and
is considered an appropriate diagnostic modality for childhood defecation disorders,
only one paediatric group has long standing experience with this procedure (99).
Colonic manometry can be used to discriminate between functional and the rare
neuromuscular causes of severe and therapy resistant constipation (99). Markers
for normal motility are the presence of High Amplitude Propagated Contractions
(HAPC's) and the presence of a gastro-colonic response to a meal. HAPC's are well
organised peristaltic sequences important in the propulsion of colonic contents.
In patients with functional constipation, colonic motility is normal. Children
with absent or weak colonic contractions, in the absence of generalised colonic
dilatation, are more likely to have a colonic myopathy. In patients with colonic
neuropathy the gastro-colonic response is absent and HAPC's are abnormal,
disordered or absent (100).
In 146 children with chronic defecation disorders, 4 main indications for colon
manometry were identified: clarifying the pathophysiology of lower GI symptoms
in general (68%), clarifying the pathophysiology of persisting lower GI symptoms
after surgery for Hirschsprung's disease, confirmation of the diagnosis intestinal
pseudo obstruction (11%), and deciding about re-anastomosis of a diverted colon
(7%) (99). Based on the results of the colonic manometry, recommendation to
adjust therapy (mostly surgical) were made in 9 3 % of these patients. A possible
drawback of colonic manometry in paediatric patients is the lack of colonic motility
data in healthy children. In addition, the procedure requires a lot of experience,
which cannot be obtained in routine practice (101).

Abdominal X-ray and colonic transit studies
Conflicting data exist concerning the value of an abdominal x-ray in the diagnosis
of constipation. Different scoring systems exist to a s s e s s faecal loading in
constipated children (102-104). Inter-observer reliability has been variable in studies
using x-ray to quantitate faecal retention (105-107). Although all referenced studies
were performed by experienced paediatric and adult radiologists and paediatric
gastroenterologists, the interpretation of radiological findings are difficult and
subjective. An abdominal x-ray might only be helpful when there is doubt about
whether a patient is constipated, in a child who is obese or refuses a rectal
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examination, or in whom there are psychological factors such as sexual abuse
that make rectal examination inappropriate and traumatic.
Assessment of total- and segmental colonic transit time (CTT) using radio-opaque
markers more accurately and reliably provides information about colorectal motor
function in defecation disorders (108). The marker technique is used to localise
the delay in colonic transit and is helpful if bowel history is unreliable. In adults as
well as in children, a good relation is found between symptoms of constipation
and colonic transit time (CTT) (98,109,110). We use the Bouchoucha method, in
which a segmental and total CTT is calculated from a single x-ray obtained on day
7 after ingestion of markers on the previous 6 consecutive days (111). Segmental
transit time is obtained by multiplying the number of markers in the segment of
interest (the numbers of hours in a day divided by the number of markers ingested).
Before the study, the child should be on a high fibre diet but should not take oral
or rectal laxatives that may affect bowel function.
Several studies have reported normal values for CTT in healthy children (34,108,112115). Two Italian studies reported short values for the upper limit for total CTT based
on the mean plus 2 SD (25 and 32 hours), whereas a recent study from the UK using
the Bouchoucha method reported 84 hours as upper limit (34,114,115).
Studies in adults and children with constipation show different colonic transit
patterns 1) normal colonic transit time: normal transit through all colonic segments,
2) outlet obstruction: delayed transit through the anorectal region and 3) slow
transit constipation: prolonged transit through the entire colon. Normal CTT's are
measured in 39% to 58% of constipated children (96,106,116). The most common
type of delayed CTT in children is outlet obstruction at the level of the rectum
(106,117).
The marker test is useful to differentiate between children with constipation and
children with functional non-retentive faecal soiling (4). Children with FNRFS have
a normal CTT and have normal values upon anorectal manometry. A normal CTT
in combination with a normal defecation frequency without a rectal mass on physical
examination confirms the diagnosis FNRFS (5). These children are best treated
with a strict toilet training program and should not be treated with oral laxatives
since it increases the encopresis frequency (6).
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Treatment
Although childhood constipation is the most common complaint in childhood
gastrointestinal disease, no large, randomised, placebo controlled trials are available
(118,119). Currently, there is no information concerning the maximum dose,
duration and long-term side effects of any compound used in the treatment of
childhood constipation. Therefore, the treatment of these children is mainly based
on clinical experience and usually consists of a behavioural strategy and oral and
sometimes rectal laxatives. The behavioural component usually includes structured
toilet training and keeping a bowel diary. At this time, the conditions characterised
in the Rome-II criteria as functional constipation and functional faecal retention
are not known to respond differently to therapy.
The treatment of acute simple constipation consists of dietary advice, review of
a diary and appropriate toilet training. 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.
It is important to treat constipation early in childhood to prevent development of
severe constipation or encopresis or both (17). Large studies in the US and Great
Britain showed that constipated children < 2 years of age responded better to
treatment than children > 2 years of age.

Treatment of acute simple constipation
Dietary measures
For most infants with acute simple constipation, dietary measures, including an
increase in fluid and carbohydrate intake often correct the problem. Toddlers and
older children usually respond to an increase in fluid and fibre intake (120).

Diary
The child, with help of the parents, fills out a diary to objectify complaints, to
quantify therapeutic progress and to enhance motivation. This stresses once more
that the child is responsible for his/her own defecation problem. The diary chart
is linked to a rewarding system.
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Toilet training
Another simple general measure to normalize defecation is toilet training. The
child is instructed to attempt to defecate after meals three times daily for 5 minutes.
The child is stimulated to strain actively while placing his feet on a footrest. This is
important to flatten the anorectal angle, which facilitates faecal expulsion. In one
study, 15% (54 children) with constipation referred to a tertiary hospital was
successfully treated by a combination of counselling, education and toilet training
(86).

Treatment of chronic constipation
Counselling and education
Intensive support, education, and reassurance of the children and parents in
combination with a non-accusatory approach of the physician and parents is crucial
at the beginning of medical treatment for defecation problems (121). Counselling
should be provided regarding normal bowel movements and its huge range within
the population, the aetiology of constipation, and its prevalence in childhood. The
care taker should explain that a delay in bowel movements for several days or
weeks causes discomfort for the child and often results in the involuntary loss of
faeces in the underwear. Before treatment is started, it should be stressed that
progress of treatment is often irregular and marked by periods of improvement
alternating with deterioration while the duration of maintenance therapy usually
requires 6 to 24 months (63,122).

Dietary measures
There are no large randomised controlled trials proving efficacy of increased fluid
intake, non absorbable carbohydrates or oligosaccharides in infants and children
with chronic constipation. In two small studies in 11 healthy children and 15
adults, an increase in fluid intake (1.5 1/day) resulted only in an increase in urine
production and had no impact on consistency or frequency of the stools (123,124).
Some practitioners feel that feeding formula without iron-fortification prevents
the development of constipation. However, a randomised controlled trial in 93
term infants showed no difference in the number of stools per day, the consistency
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of the stools or gastrointestinal side effects such as abdominal cramps receiving
formula with and one without iron fortification (125).
In a double blind cross-over study of 65 infants between 11 and 72 months,
Iacono et al. showed disappearance of symptoms of constipation in 65% of cases
after a switch from cow's milk to soy milk (61). Symptoms reappeared within 5
to 10 days when 44 of the infants switched back to cows milk a month later. It is
unclear from this study if constipation is a manifestation of intolerance to cow's
milk. It might be that lactose malabsorption leads to loose stools, perianal erythema
with pain which finally leads to withholding behaviour and constipation. These
interesting findings by Iacono et al. have to be confirmed in larger samples before
elimination of cow's milk becomes a routine procedure in children with constipation.
In our daily practice, we rarely observe the relation between cow's milk protein
allergy and constipation.
The recommended fibre intake in children over 2 years of age is calculated as the
age in years plus 5 grams/day (126). The association between fibre intake and
constipation is still controversial. Two case control studies in children showed a
lower fibre intake in constipated children compared to healthy controls (127,128).
Discriminant analysis showed that only fibre intake was independently correlated
with constipation (127). On the other h a n d it h a s been demonstrated t h a t
constipated children do generally not consume less fibres than healthy persons
and treatment with increased fibre intake did not result in large clinical effects
(56,129-131). Side effects such as intolerance, tastelessness of the fibre product
may lead to poor compliance.
Recently, two small double-blind placebo controlled trials in 20 neurologically
impaired constipated children and in 31 otherwise healthy constipated children
showed beneficial effects of glucomannan (a fibre gel polysaccharide from the tubers
of the Japanese Konjac plant that has no unpleasant taste or smell) 100mg/kg
body weight (maximum 5 g/day) on defecation frequency, stool consistency, soiling
episodes, suppository use and side effects (131,132). Although the defecation
frequency significantly increased after glucomannan intake, no correlation between
fibre intake and transit time was shown. Although the authors suggest continuing
to recommend increasing the fibre intake in children with constipation, larger
clinical trials have to confirm the outcome of these studies.
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Disimpaction
Rectal disimpaction prior therapy is generally accepted to be necessary before
other maintenance therapy can be effective. If initial disimpaction is omitted,
treatment with oral laxatives will paradoxically result in an increase in encopresis
due to overflow diarrhoea and an increase in abdominal pain and bloating.
Uncontrolled trials have described successful disimpaction by the oral route, the
rectal route or a combination of the two (133-136).
PEG at a dose of 1.5g/kg/d for 3-4 days has been successfully and safely used
for faecal disimpaction in children (135,136)(Table 5). No abnormalities in the
electrolyte profile, serum osmolality or renal function tests were reported. In our
own practice, patients with severe rectal impaction are initially treated by
administering enemas for 3 consecutive days before oral laxatives are started (63).
In practice, enemas with lower volumes will be prescribed to children less than 10
kg of bodyweight, whereas older children receive larger volume enemas (sodiumdioctylsulfosuccinate and sorbitol or phosphate-enema) (Table 5). In rare cases in
which the defecation frequency does not normalize with adequate oral treatment,
and in those patients with untreatable encopresis, the regular use of enemas is
sometimes needed. The effect, however, of long-term administration on the rectal
mucosa has never been studied properly (137). A report on side effects of commonly
used laxatives, indicated that sodium docusate enema can produce structural
changes in the gut mucosa in h u m a n s and even damage to the myenteric plexus
in an animal model (138). However, the clinical significance of these observations
is still not known. The application of Fleet enema (sodium biphosphate) can result
in serious hyperphophataemia and hypocalcaemia, especially in younger children
(139,140) and can also alter the appearance of the rectal mucosa (141).

Maintenance therapy (prevention of re-accumulation of faeces)
Once disimpaction has been achieved, it is essential to begin an oral daily laxative
immediately a n d continue t r e a t m e n t for m o n t h s or longer to prevent reaccumulation of retained stools and recurrence stool withholding behaviour. The
correct dose is that which produces a daily soft stool without side effects.

Osmotic laxatives
There are no placebo-controlled trials of osmotic laxatives in children (119). The
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Table 5 Frequently used laxatives (dosage and side effects)
Laxative

Dosage

Side effects

Lactulose

1 -3 ml / kg 1 or 2 times daily

Flatulence, abdominal pain

Lactitol

5-40 gr / 1 or 2 times daily

Flatulence, abdominal pain

Magnesium oxide

500-2000 mgr / day

Hypermagnesaemia, due to
concurrent renal failure

Milk of Magnesia

> 6 months: 1-3 ml / kg / day
(divide into 1-2 doses)

See Magnesium oxide

PEG 3350 - 4000
Maintenance

0.26 - 0.84 / gr / day

Loose stools, bad taste (PEG +
additional electrolytes)

PEG 3350
Disimpaction

1-1.5 gr / kg / day (3 to 4 days)

Loose stools, bloating/flatulence,
nausea, vomiting

Mineral oil
(liquid paraffin)

> 12 months: 1-3 ml / kg / day
(maintenance)

Bad taste, anal leakage,
aspiration pneumonia
(< 12 months, dysphagia)

Disimpaction: 30ml/10 kg body
weight
Or: 15-30 ml orally per year of
age per day. Max.: 240 ml 1 or 2
times daily for 3 days

Flatulence, bloating, nausea

Barley Malt extract
(Maltsupex)

5-10 ml in 60-120 ml of water/
juice 2 times daily
(breast fed infants)
2-10 ml per 240 ml of milk/juice
(bottle fed infants)

Bisacodyl
Oral

5 mg every other day-10 mg daily Abdominal cramps, abdominal
pain, diarrhoea

Bisacodyl
Rectal

5 mg suppositories (3 days)

Glycerin
suppositories

< 6 years: 1 paediatric supp. (lgr) Anal irritation

Abdominal cramps, anal
irritation abdominal pain

> 6 years: 1 adult supp. (2 or 3 gr)
Sodium docusate +
sorbitol enema 'Klyx'

< 6 year: 60 ml, > 6 years: 120 ml Abdominal cramps

Sodium bisphosphate > 20 kg, adult size enema
enema 'Fleet'
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In case of renal problems or
M. Hirschsprung: Hyperphosphataemia, other electrolyte
disturbances

Chapter 2
(table 5 continued)
Laxative

Dosage

Side effects

Sodiumlaurylsulfoactetate enema
'Microlax'

Infants < 10 kg

Anal irritation

Senna
Senokot syrup
(granules/ tablets)

1-5 years: 5 ml 1 to 2 times daily Abdominal cramps, melanosis
>5 years: 10 ml/day
coli, yellowish-brown urine

Lavage PEG 3350
orally/NG-tube

15.5-183 ml/kg
first stool after 2.8 hours

Nausea, vomiting, abdominal
cramps, pulmonary aspiration/
oedema

1-1.5 g /kg/day (3 to 4 days)
first stool after 1.89 days
Adapted from:

(122,134-137,147,148,151,158,165,166,208-210).

m a i n function of the osmotic laxatives is to loosen stool consistency, t h u s facilitating
t r a n s p o r t a n d expulsion a n d r e n d e r i n g defecation less painful. The d o s e is i n c r e a s e d
u n t i l i m p r o v e m e n t is achieved ( s o m e t i m e s u p to 2-3 t i m e s t h e s t a r t i n g dose). T h e
a d e q u a t e d o s e s h o u l d be c o n t i n u e d for a t l e a s t 3 m o n t h s (142). L o n g - t e r m
a d m i n i s t r a t i o n in a d u l t s a p p e a r s to h a v e n o a d v e r s e effects a n d a ' r e b o u n d effect'
is n o t d e s c r i b e d (143) a l t h o u g h r e p e a t e d l y e x p r e s s e d by p a r e n t s of c h i l d r e n u s i n g
s y n t h e t i c d i s a c c h a r i d e s (137).
Two s m a l l r a n d o m i s e d controlled trials c o m p a r e d lactitol a n d l a c t u l o s e , b o t h
d i s a c c h a r i d e s derived from lactose (144,145). B o t h c o m p o u n d s were equally effective
in i n c r e a s i n g defecation frequency a n d n o r m a l i z i n g stool c o n s i s t e n c y . P e r k i n s et
al. c o m p a r e d t h e effect of l a c t u l o s e w i t h s e n n a (146). In t h i s u n b l i n d e d s m a l l
c r o s s o v e r s t u d y b o t h c o m p o u n d s proved to b e effective in improving t h e defecation
frequency, a l t h o u g h s e n n a h a d a h i g h e r r a t e of side effects, p a r t i c u l a r l y a b d o m i n a l
pain a n d diarrhoea.
O t h e r frequently prescribed osmotic laxatives a r e m a g n e s i u m hydroxide, a n d to a
lesser extent, m a g n e s i u m s u l p h a t e . These poorly a b s o r b e d salts act either by o s m o s i s
or by a secretory effect o n p r o s t a g l a n d i n s or g u t h o r m o n e s (CCK) t h e r e b y e n h a n c i n g
colonic motility (137,147). In t h e US the prescription is referred to a s 'milk of m a g n e s i a '
a n d t h e r e c o m m e n d e d dose r a n g e s from 1-2 m l / k g bodyweight (148).
For a d e c a d e polyethylene glycol electrolyte s o l u t i o n s h a v e b e e n s u c c e s s f u l l y
a n d safely u s e d to rapidly clean t h e colon of a d u l t s a n d c h i l d r e n w i t h refractory
c o n s t i p a t i o n (134,149-151). Therefore, it w a s u s e d a s a lavage s o l u t i o n in p a t i e n t s
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undergoing an endoscopy (152,153). More recently, small doses of polyethyleneglycols (PEG's) have been suggested as alternative laxative in adults as well as in
children with constipation.
PEG's are non-absorbable compounds with high molecular mass, and are not
metabolised by colonic bacteria. They act by osmosis and volume expansion in the
large intestine (154). PEG appears safe as the polyethylene glycol recovery in urine
is minimal and similar for normal (0.06%) and inflammatory bowel subjects (0.09%)
(155). Small enteric losses of electrolytes have been observed, but only amount to
a small fraction of normal daily dietary intake (156). It is proposed that PEG's are
effective compared to other laxatives. Because no colonic metabolisation or
fermentation is to be expected it is assumed that PEG's exert their function with
fewer side effects.
In children, uncontrolled (148,157,158) and unblinded (159) studies have been
performed assessing the effect of PEG. These studies report the effect of PEG at
low doses; with mean effective doses ranging from 0.6 to 0.8 g/day (158). One
study comparing PEG to lactulose in children reported an equal effect on stool
frequency, stool consistency and straining in both groups. The encopresis frequency
was not mentioned in this study (159). Parents rated the improvement of their
child higher while receiving PEG compared to lactulose as 87% vs. 46%. Side
effects are mild in all paediatric studies, with excessively loose stools being the
most frequent side effect.
Besides the effects of PEG in daily use, it h a s also been studied for the removal
of faecal impaction in severely constipated children (134,135,150). In a study by
Ingebo et al. full colonic clean out was achieved without clinically important changes
in laboratory values. This result was confirmed by Tolia et al. who compared PEG
with mineral oil. A more recent study showed that a three day course of PEG 3350
was safe and effective in the treatment of childhood faecal impaction at doses
between 1 and 1.5 g/day (135).
In adults, four large randomised controlled and double blinded trials compared
PEG to placebo (149,160-162). Three studies (149,160,162) showed that PEG was
superior to placebo with respect to defecation frequency and mean stool consistency.
Different dosages are provided as proper dose, when given once: 68 g, another
study suggested 223-446 g/day. Only the Andorsky et al. trial showed difference
in side effects between both groups.
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Two studies compared PEG to lactulose and showed that overall improvement was
higher in the PEG group. Clinical tolerance was similar in both groups (163).
Freedman et al. (164) showed that both lactulose and PEG were effective in reducing
the number of hard stools in opiate induced constipation. Moreover, although not
statistically significant, placebo reduced constipation as well (when compared to
baseline).
In children one double blinded, randomised controlled trial has been performed
(165) showing that PEG and lactulose both significantly increase defecation
frequency and decrease encopresis frequency. Success (defined as a defecation
frequency of 3 or more / week together with an encopresis frequency of once per 2
weeks or less) was more present in the PEG group (56% vs. 29%) after 8 weeks.
Abdominal pain, straining, and pain on defecation were reported significantly less,
however more children on PEG complaint about the bad taste. In the children who
were successful on PEG the dosage was 0.26 ± 0.11 g / kg /day.
There is evidence that PEG is of value in the treatment of constipation in children.
Most data come from uncontrolled studies. The randomised controlled studies
show that PEG is at least as potent as lactulose. More randomised controlled
trials have to confirm these observations (166).

Stimulant laxatives
An osmotic laxative as mono-therapy for chronic constipation is often not
sufficient, and additional medication, such as the stimulant laxative bisacodyl or
senna may be useful. Again there are no placebo controlled RCT's which evaluate
the efficacy of stimulant laxatives in constipated children (119). Sondheimer et al.
compared senna with mineral oil and showed that 11 of 19 children treated with
mineral oil discontinued regular medication after 6 months compared to only 4 of
18 using senna (167). Long term use of stimulant laxatives in adults has been
associated with apoptosis of colonic epithelial cells with accumulation of phagocytic
macrophages containing cellular remnants, but these are not pigmented (168).
Apart from these changes, there does not appear to be any evidence that that
long-term treatment with stimulant laxatives causes adverse effects on colonic
motility in rats (169). Although infrequent, small doses of stimulant laxatives are
unlikely to cause significant harm, it is wise to avoid long-term use of these
compounds. In contrast to earlier believes mineral oil is inadequate to deplete
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tissue stores of fat soluble vitamins (170). Mineral oil is contraindicated in children
less than 12 months and in children with a risk for pulmonary aspiration (171).

Prokinetics
Good results of the prokinetic cisapride (4 dd 0.2 mg/kg) have been reported in
small randomised studies (172) with a significant higher success percentage
compared to placebo (76% vs. 37%) (172). However, since serious side effects,
such as prolonged QTc-interval have been described the use of Cisapride in the
treatment of childhood constipation is rare.

Behavioural therapy
The aim of a combination of behavioural treatment (toilet training in combination
with a rewarding system, diminishing of toilet phobia), cognitive (psychotherapy,
cognitive therapy and family therapy, or educational intervention) and laxative
treatment is to lower the level of distress and develop or restore normal bowel
habits by positive reinforcement, preservation of self-respect and encouragement
of the child and parents during the treatment (173).
In a large prospective randomised controlled trial in 162 constipated children, a
higher cure rate was found in children receiving behavioural intervention (toilet
training, positive reinforcing scheme and dietary advice) plus laxatives (microlax,
oral and rectal bisacodyl, followed by a long-term treatment of mineral oil plus
phenolphtalein compared to those receiving behavioural intervention alone at both
6 and 12 month of follow-up. In a randomised controlled trial in 87 constipated
children (8.6 ± 2.0 years) enhanced toilet training (intensive medical treatment
plus behaviour management) was although not statistically significant more effective
than either intensive medical treatment or biofeedback training (174). There is
some evidence that enhanced toilet training (promoting regular toilet visits combined
with education and reinforcement) via internet in combination with laxatives results
in more success (less encopresis and higher defecation frequency) t h a n is
unspecified routine medical care only (175,176).
Psychological referral is indicated in children who fail intensive medical treatment
and in those with severe emotional problems or serious family problems. In these
patients it is preferred to combine psychiatric and paediatric treatment strategies.
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Biofeedback training
It has almost been 25 years since the publication by Olness et al of their experience
with biofeedback training to treat constipation and faecal incontinence in childhood
(177). Biofeedback is a habit training, based on reinforcement and derived from a
psychologic learning theory (178). Biofeedback devices in children with defecation
disorders use anorectal monitoring instruments to amplify selected physiological
processes to make previously unavailable physiologic information accessible to the
subjects' consciousness. In constipated patients biofeedback is proposed to enhance
rectal sensation in patients with sensory deficit, to strengthen and improve control
of the external anal sphincter and to better coordinate muscle contraction and
relaxation to achieve continence and adequate defecation. In more than 50% of
children with defecation disorders, the external anal sphincter and puborectalis
muscle contracts instead of relaxes during defecation (32,69,179).
Many uncontrolled studies in children with constipation show that adequate
contraction of the external sphincter or normalisation of abnormal defecation
dynamics can be achieved by biofeedback training (90,180-182). These studies
suggest that normalisation of abnormal sphincter contraction results in the
remission of constipation. (90,180-184). The success rates of biofeedback training
in these studies vary between 50-100%. However, these small studies with selection
bias often have no clear definitions to define constipation or successful outcome.
Moreover, some investigators have suggested that non-specific factors associated
with biofeedback training such as the intensity of treatment, the relationship with
the investigator and patient and the professional attention, bias the outcome of
treatment. To date, five controlled studies have been performed in constipated children
(3,32,179,185,186). Two of these studies included very small numbers of children
(185,186). A study by Loening-Baucke showed a significant short-term effect of
biofeedback but the follow-up in these constipated children did not support an
additional effect of biofeedback compared to conventional treatment. We previously
showed that normalisation of defecation dynamics is not related to successful
outcome in a large randomised, controlled study with 192 constipated patients (32).
The improvement of the sensation of urge did not lead to a higher success rate
compared to children receiving medical therapy only. The role of biofeedback training
in the treatment of defecation disorders in children therefore seems limited.
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Surgeiy
The majority of children and adolescents with constipation are successfully treated
with a conventional regimen as described earlier. However, some patients with
long-lasting medically resistant constipation requiring manual evacuations and
hospitalisations, patients who refuse medication and those with documented
abnormalities is in colonic motility may benefit from surgery (187,188). Anorectal
myectomy, antegrade continence enema (ACE), partial colon resection a n d
colectomy are surgical procedures which are used in the treatment of these children.
In one study, only 30% of the constipated patients had long-lasting improvement
after anorectal myectomy, and faecal incontinence was an important complication
(189). Sphincterotomy appears only to be indicated as a primary or secondary
procedure in children with Hirschsprung's disease (190). In recent years, the
appendico-caecostomy (Malone stoma) through which the appendix can be
intermittently catheterised for administration of an antegrade enema h a s proved
to be safe and effective in constipated children with spina bifida or anorectal
malformations. Youssef et al showed significant improvement in neurologically
intact children with severe constipation (191). However, follow u p data on 300
ACE procedures in the United Kingdom showed only 52% success in children
with functional constipation with a failure rate of 38% (192). Complications
included stomal stenosis, leakage of the irrigation solution, granulation tissue,
and tube dislodgement. Other side effects were abdominal cramping and soiling
after administration of the antegrade enema. In our experience, a high failure
rate is observed in children under the age of 5 years, children in whom previous
normal bowel washouts were unsatisfactory and in those patients who were
noncompliant to therapy.
Only few data exist on the effect of colostomy or (sub)total colectomy in children
with severe constipation. Woodward et al. described a high success rate, with
minimal complications of a standard Hartman procedure in 10 patients with longstanding constipation. In this report, children underwent formation of proximal
sigmoid colostomy with limited anterior resection of hypertrophic proximal
rectosigmoid. Two patients underwent "reversal" surgery without success. The
a u t h o r s suggest retaining the colostomy t h r o u g h o u t life in children with
neurodevelopment impairment. Stoma reversal using the Duhamel technique with
a simultaneous ACE might be useful in neurologically intact children (193). Youssef
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and colleages describe a 90% success rate of sub-total colectomy in 19 children
without neurodevelopmental impairments with longstanding therapy resistant
constipation (191). The major drawback of this study was that the type of surgery
was mainly based on the results of colonic manometry which showed partial or
total motility abnormalities of the rectosigmoid and colon. Colonic motility
disturbances should at least be confirmed by a positive transit study using either
radiopaque markers or isotope scintigraphy (194,195). Patients with isolated
rectosigmoid retention of markers and pelvic outlet obstruction confirmed by anorectal
manometry or defecography are highly unlikely to benefit from colectomy (196). In
adults, diminished rectal sensation in patients with slow transit constipation was
adversely related to treatment outcome (197). Upper gastrointestinal motility studies
should be performed in children with pancolonic motility disturbances. In adults,
the presence of upper gastrointestinal dysmotility is a contraindication to surgical
intervention because of both the high risk postoperative complications and longterm failure rates (198).
Surgery for children with longstanding constipation should be only considered
in a highly selected group of patients who fulfil strict clinical, physiological and
psychological criteria.

Follow up and prognosis
The general belief that children with constipation "just grow out of it" has been
recently re-evaluated (63). A large cohort of 418 Dutch children with constipation
older than 5 years at intake (279 boys, median age 8.0 years) was prospectively
followed using a standardized questionnaire. All patients were intensively treated in
a tertiary hospital with oral and rectal laxatives with or without biofeedback training
/ anorectal manometry. The median duration of follow-up was 5 years (range: 1-8).
Approximately 60% of the patients had achieved success by 1 year. This finding is in
accordance with a complete remission rate between 60-90% by one year of treatment,
in earlier studies evaluating long-term outcome in children with constipation
(25,62,79,120,199-205). However, both the van Ginkel et al. and Staiano et al. studies
showed that despite intensive initial medical and behavioural treatment, 30-50 % of
these children persist to have severe symptoms of constipation after 5 years of
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follow u p and these symptoms are even present beyond 18 years of age (63,201).
Another important finding of the van Ginkel study was that 50% of the children had
at least one relapse within the first 5 years after initial treatment success,
underscoring the need to continue frequent follow-up visits for at least 1 year after
successful treatment to prevent or treat with laxatives a possible relapse.
Early onset of constipation (< 1 year) and the presence of encopresis at the time
of initial presentation seem to be predictors of poor outcome (79,201). Sutphen et
al. reported the association between persistence of complaints of constipation and
behavioural problems such as trouble with peer relationships, school attendance
and home conflicts with peers or siblings. Conflicting data exist concerning the
relation between outcome and relevant co-factors such as clinical parameters
(abnormalities found on physical examination), anorectal parameters (abnormal
contraction of the external sphincter), sex, positive family history and the duration
of symptoms before intake (63,69,79,181,201,203,206).
It should be acknowledged that the populations studied had long standing
constipation in the majority of cases and were referred and treated in specialized
tertiary care centres. This implies that these patients are unlikely to represent
most children seen in a general population. Other drawbacks of the majority of
these studies are a retrospective data collection, the use of cross-sectional instead
of a longitudinal follow-up, low follow-up percentages and small numbers of patients
(207-210).
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Summary
Constipation is a very common problem in childhood and occurs world wide. It
has great psychological impact on the child and its family. Its treatment is often
long lasting and approximately 30% of the children still suffer from constipation
beyond puberty. This frustrating phenomenon deserves much more attention than
it receives to date. International collaboration is necessary to develop and validate
standard constipation-questionnaires in which items as encopresis and soiling,
large amounts of stool, consistency of stool and retentive posturing are clearly
defined. This standard questionnaire will form the basis for the next Rome-criteria,
recognizing different groups of children with different symptomatology of
constipation and might lead to different therapeutic approaches. Future research
should focus on better understanding of the physiology involved in defecation,
withholding and rectal sensation. Large double-blind randomised controlled trials
with well defined outcome measures should be performed and are necessary to
compare the safety and efficacy of different laxative regimens in children with mild
and severe constipation. These studies should cover longer follow-up periods and
include socially (quality of life, scholastic performance, and family history) as well
as clinical relevant outcomes.
Revised Rome-criteria enhanced rectal function testing (barostat) and new
therapeutic options (polyethylene glycol) have shed a little more light on this common
problem in childhood. However, there is still a long way to go before we reach the
end of the tunnel.
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Chapter 3
Use of Rome II criteria in childhood
defecation disorders: applicability in
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Abstract
Aim
To evaluate the prevalence of paediatric functional gastrointestinal disorders with
the use of the Rome II criteria and to compare these data with the 'classic' Iowa
criteria.

Methods
Patients recorded defecation and encopresis frequency. A standard history was
taken and a physical examination including a rectal examination was done. The
prevalence of both criteria was assessed and compared.

Results
One hundred ninety-eight consecutive patients (age: 0.66 to 15.76 years; 131 male
subjects) were included. According to the Rome II criteria, 64%, 18%, and 2 1 % of
patients fulfilled the criteria for functional constipation, functional faecal retention,
and functional non-retentive faecal soiling, respectively. Using the classic criteria,
74% and 18% of patients fulfilled the criteria for paediatric constipation and solitary
encopresis, respectively; 16% of the patients fulfilling the paediatric constipation
criteria were not recognized by the Rome II constipation criteria. Fair agreement
was found between functional non-retentive faecal soiling and solitary encopresis.
Encopresis was present in 79% of constipated children.

Conclusions
The Rome criteria are restrictive and exclude several children with constipation.
We recommend including encopresis and rectal digital examination and excluding
arbitrary age limits and retentive behaviour in the revision of the Rome criteria.
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Introduction
Constipation in childhood is characterized by a low defecation frequency in
combination with either involuntary loss of stools (encopresis), passage of large
amounts of stool, retentive posturing, or hard and often painful defecation (1). In
a minority of patients, encopresis is present without other symptoms of constipation
(2). These children have a normal defecation frequency and normal size and
consistency of stool without faecal retention on physical examination. Furthermore,
these children have normal colonic transit time measured by the radio-opaque
marker technique (2). In more than 90% of patients with these symptom complexes,
no organic or anatomic cause can be found, and therefore these patients are
considered to have a functional defecation disorder (3). On the basis of this
symptomatology, strict 'classic' criteria have been developed to define constipation
and encopresis in children (Table 1) that were useful in evaluating end points of
various treatment regimens (2,4).
Recently, a group of experts in the field of paediatric gastroenterology made an
attempt to set criteria for functional gastrointestinal disorders in childhood, leading
to the first paediatric Rome II criteria (5). These criteria have provided clinicians
with a method for standardizing their definition of clinical disorders and have allowed
researchers from various fields to study the (patho-)physiology and treatment of the
same disorders from different points of view (5) (Table 1). However, little is known
about the applicability in clinical practice and research of the paediatric Rome II
criteria. Therefore, our aims were to study and compare the prevalence of functional
constipation (FC), functional faecal retention (FFR), and functional non-retentive
faecal soiling (FNRFS) according to the Rome II criteria and paediatric constipation
(PC) and solitary encopresis (SE) according to the classic criteria, in children referred
to a tertiary centre for evaluation of defecation disorders and to assess whether the
Rome II criteria and classic criteria identify the same patients.
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Methods
Between 2000 and 2002, a group of 198 otherwise healthy children with complaints
of constipation and/or encopresis (duration >3 months) was referred by general
practitioners, school doctors, and paediatricians to our outpatient clinic in a tertiary
academic hospital. Children with organic causes for defecation disorders, including
Hirschsprung's disease, spina bifida occulta, or hypothyroidism, were excluded from
the study. Two weeks before the initial visit, all patients were sent a diary in which
they were asked to record defecation and encopresis frequency. Encopresis was
defined as the loss of loose stool in the underwear. Soiling was defined as staining of
the underwear. However, since parents are not able to accurately estimate the amount
of faeces lost in the underwear and t h u s can not differentiate between soiling and
encopresis, we will further only use the term encopresis, defined as the loss of any
quantity of faeces in the underwear (6).
To objectively study symptoms, laxative treatment had to be discontinued during
the 2-week record period. At intake, all patients were subjected to a standard
history and physical examination, including digital rectal examination. Form and
consistency of stool were assessed through the use of standardized drawings and
clay models. Rectal examination was not performed in children considered too
frightened to undergo this procedure.
Sixteen items were selected to identify whether patients met the diagnostic criteria
for FC, FFR, FNRFS, PC, and SE (Table 1). All data were gathered, and computer
algorithms were written to generate the prevalence of FC, FFR, FNRFS, PC, and SE.
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Table 1 Different diagnostic criteria
Classic criteria
A. Paediatric constipation (PC) (4) = at least two of the following criteria:
Defecation frequency <3 times per week
Two or more encopresis episodes per week
Periodic passage of very large amounts of stool once every 7 to 30 days
A palpable abdominal or rectal mass at physical examination
(The criterion of a large amount of stool is satisfied if it is estimated to be twice the
standard amount of stool, shown in a clay model, or if stools are so large that they clog
the toilet)
B. Solitary encopresis (SE) (2) = in a child older than 4 years of age:
Two or more encopresis episodes per week
Defecation frequency >3 times per week
No passage of very large amounts of stool
No palpable abdominal or rectal mass at physical examination
Rome II criteria (5)
A. FC = in infants and preschool children (from 1 month to 6 years) at least 2 week of:
Scybalous, pebble like, hard stools for a majority of stools; or
Firm stools <2 times per week; and
No evidence of structural, endocrine, or metabolic disease.
B. FFR = from infancy to 16 years old, a history of at least 12 week of:
Passage of large-diameter stools at intervals <2 times per week; and
Retentive posturing, avoiding defecation by purposefully contracting the pelvic floor
muscles; as these muscles fatigue, the child uses the gluteal muscles, squeezing the
buttocks together
C. FNRFS = once per week or more for the preceding 12 week, in a child older than 4 years, a
history of:
Defecation into places and at times inappropriate to the social context;
In the absence of structural or inflammatory disease; and
In the absence of signs of faecal retention
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Results
In a 2-year period, a total of 198 consecutive patients (66% boys) referred for
functional defecation disorders were included in this study. Of the 198 children
originally included in this study, 68 children were excluded from further analysis:
(1) 27 patients were too frightened to undergo rectal examination, (2) parents of 18
patients were not able to reliably answer if their child avoided defecation by
contracting the pelvic floor muscles purposefully, and (3) in 23 patients, the parents
could not report reliably about the form or consistency of stools of their child.
Statistical sub-analysis of the initial sample of 198 patients and the final sample
of 130 children showed no significant differences with respect to clinical features,
treatment before intake, and final diagnoses, demonstrating no selection bias. All
data are based on these 130 patients (Table 2). The median time of laxative treatment
before intake was 8.5 months. Only 19% of all 130 patients were never treated for
constipation and had never used laxatives. Twenty-eight children were taking
laxatives 2 weeks before the initial visit to our outpatient clinic; 84% of all patients
had encopresis. Of all children with a diagnosis of constipation according to the
Rome II criteria (i.e., FC or FFR), 79% had encopresis. Primary encopresis, defined
as never have been continent for faeces, was found in 45% of the children.
Table 2 Patient characteristics of the study population (n = 130)
Male, n (%)
Mean age at intake in years (min-max)
No. of patients with positive family history (%)
Mean months of laxative treatment before intake (min-max)
Symptoms (%)
Defecation frequency <3/week
Encopresis
Faecal retention on physical examination
Large amounts of stool once weekly/ monthly
Retentive posturing
Scybalous, pebble-like, hard stools
Successfully toilet trained for faeces (%)
Mean age in years (min-max)

88 (68)
7.97(0.66-15.76)
52 (40)
8.5 (0-180)
43
84
52
53
54
38
55
2.8(1-8.5)

Constipation
The prevalence of constipation as defined by the Rome II criteria (FC or FFR) and
the classic criteria was 69% and 74%, respectively. A total of 45 children in the
study population were younger than 6 years; 29 of these patients (64%) fulfilled
the FC criteria (mean age, 4.3 years + 1.2; range, 1.4-5.9). Furthermore, 32
64
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additional children older than 6 years of age also fulfilled the FC criteria (mean
age, 10.0 + 2.1 years; range, 6.5-15.3). Large, firm stools were significantly more
present in the group of FC children younger than 6 years of age compared with
children older than 6 years of age with FC.
Of 130 patients, only 23 patients (18%) fulfilled the criteria for FFR. The mean
age of these children was 6.2 ± 3.2 years (range, 2.2-14.3). As mentioned above,
the question of retentive posturing could not adequately be answered by the parents
in 18 children. Of the total patient group of 130 patients with defecation disorders,
13 patients (10%) fulfilled the criteria for FC and FFR simultaneously. These children
had a defecation frequency of less than 2 per week and exhibited retentive posturing
a n d / o r passed large-diameter stools once per week to once per month. A total of
74% of the patient sample fulfilled the classic criteria for PC. These patients had a
mean age of 7.9 ± 3.4 years (range, 1.4-15.8).

Non-retentive soiling
Twenty-four patients (21%) fit the Rome II criteria for FNRFS (67% boys). The
mean age of these FNRFS patients was 9.1 ± 2.7 years (range, 4.2-15.8). Twenty
patients (18%) fulfilled the criteria for SE (60% boys). The mean age in this group
of children was 8.9 + 2.2 years (range, 4.5-12.9).

Comparison of Rome II and Classic Criteria
The Figure shows that 16% of children fulfilling the classic PC criteria were not
recognized by the Rome II criteria (FC or FFR). The diagnosis of PC was based on a
low defecation frequency in combination with encopresis a n d / o r faecal retention
found upon physical examination. On the other hand, 11% of patients with positive
Rome II criteria (FC or FFR) were not recognized by the classic criteria. These patients
had Rome II-specific items such as retentive posturing and scybalous, pebble-like,
hard stools, without other criteria as mentioned by the classic criteria.
All children matching the classic criteria for SE were recognized by the FNRFS
criteria. In contrast, 4 children who met the Rome II criteria for FNRFS did not
meet the criteria for SE. These 4 patients defecated fewer than 3 times per week.
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Patients Not Fulfilling Any of the Rome II or Classic Criteria
Ten children (8%) did not fulfil any criteria. The bowel diary showed a normal
defecation frequency without encopresis. Furthermore, standard history and
physical examination were without any abnormalities.
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Figure Relation between Rome II criteria and classic criteria in describing constipation
prevalence in the cohort.
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Discussion
This study prospectively compared the prevalence and applicability of the paediatric
Rome II criteria and classic criteria in a group of children referred to a tertiary
centre for defecation disorders. According to the paediatric Rome II criteria, 64%,
18%, and 2 1 % of patients fulfilled the criteria for FC, FFR, and FNRFS, respectively,
whereas 74% and 18% fulfilled the classic criteria (2,4) for PC and SE, respectively.
Evaluation of the total prevalence of constipation according to both criteria showed
acceptable similarity. Despite this, 16% of the patients fulfilling the PC criteria were
not recognised as having FC or FFR. On the other hand, 11% of the children with a
positive Rome II diagnosis were not recognized by the classic criteria.
Approximately 10% of the patients did not fulfil any of the Rome II or classic
criteria. Their parents considered them constipated because they had no daily
defecation. However, their bowel diary showed a stool frequency >2 per week,
without any other criterion for constipation. More than 60% of the public believes
that one bowel movement each day is necessary for good health (7). Moreover,
different views and the absence of universally accepted definitions may give rise to
misinterpretations between patients and doctors.
Using the classic and Rome II criteria, encopresis was the most frequent
accompanying symptom (84%) of childhood constipation. This finding is in accordance
with several other studies describing symptoms of childhood constipation (8-10).
Encopresis is well-recognized and easy to score by the parents and is therefore
useful as an objective marker for the severity of constipation and its effectiveness of
treatment (6). Moreover, in large clinical studies, encopresis was one of the criteria
for success (11-14). The current Rome II criteria lack encopresis as inclusion criterion
for constipation and is only mentioned as an accompanying symptom. To better
understand the pathophysiology of constipation, to enhance treatment monitoring,
and to allow comparison of the outcome of different treatment regimens, it might be
helpful to include encopresis in the next Rome criteria.
Functional constipation was the most common disorder in this study (64%), whereas
the prevalence of functional faecal retention was low (18%). A similar outcome was
reported by Loening-Baucke in children referred for functional encopresis (15). The
low incidence of FFR might reflect the subjectivity of recognizing retentive posturing.
Parents are often not able to reliably report whether their child exhibits stoolwithholding behaviour. Moreover, an accurate history strongly depends on question
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formulation and interpretation by the physician and parents. We agree, however,
that retentive posturing is an important item of childhood constipation. It might be
useful as an inclusion criterion in the next Rome criteria only if more attention is
paid to precise questioning and scoring of this subjective symptom.
Faecal retention in children with constipation is mainly characterized by the
accumulation of faeces in the rectum. This can be assessed either by abdominal
radiograph or by rectal digital examination; the latter is often considered as too
invasive, unethical, and negatively influences treatment compliance and outcome
(16). For only a minority of children in this study (14%) did we decide not to perform
a rectal examination because these children were considered to be too anxious. In
18 children (14%), faecal retention was only detected by rectal digital examination.
These children had no other symptoms of constipation and no palpable faecal
mass at abdominal examination. With the use of the Rome II criteria, 16 children
(12%) would not have been recognized as constipated patients, since rectal
examination is not mandatory. In our practice, however, we use this procedure as
an important diagnostic tool. In children with a large rectal faecal mass, we usually
start with a 3-day enema clean-out before starting oral laxatives (17). In children
without rectal faecal retention, we only start with oral laxatives.
Of our total patient sample, approximately 50% fulfilled the criteria for functional
constipation. Of this group, 32 patients were older than 6 years of age. According
to the Rome II criteria, these patients should not be classified as FC, as the age
limit was 6 years or younger. Surprisingly, only the occurrence of large amounts
of stool varied between FC patients younger and older than 6 years of age. We
have no clear explanation for this finding because no significant difference was
found in defecation frequency between both groups. Because both the onset and
the cause of childhood constipation are variable and are not fixed to certain age
limits, we suggest excluding the age limit for the next Rome criteria.
A small subgroup of children fulfilled the FC and FFR criteria simultaneously. Both
diagnoses contain "firm or large-diameter stool, <2/ week," whereas the diagnosis FC
does not exclude "retentive posturing." This overlap could be avoided by incorporating
the exclusion of the symptom "retentive posturing" to the diagnosis FC.
In accordance with earlier studies, FNRFS was found in a minority of patients
(21%) (9). These children defecate >3 times per week on the toilet and have no
other symptoms of constipation. More importantly, and in contrast with children
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with retentive soiling, they have no abnormalities on rectal examination. Therefore,
it is essential to perform a rectal examination in these children to differentiate
between retentive and non-retentive soiling. Children fulfilling the clinical criteria
of FNRFS undergo radio-opaque marker studies to measure colonic transit time.
Subsequently, if colonic transit is within the normal limit, a strict toilet training
program is started, sometimes in combination with behaviour therapy. We suggest
including a defecation frequency of >3 times per week and no abnormalities on
rectal examination as important criteria in the next Rome criteria for FNRFS.
In conclusion, although the current Rome II criteria mark an important first
step in defining functional defecation disorders, they are difficult to use in clinical
practice. Furthermore, these criteria do not supply a sufficient tool to make studies
more comparable to select patients for clinical trials with respect to physiology
and treatment outcome. These criteria are restrictive and exclude many children
with constipation. Encopresis, a major feature of constipation, should be included
in the next Rome criteria. Although rectal examination is an additional examination,
it is usually well tolerated and important to differentiate between faecal retention
and FNRFS. We therefore recommend including this important item in the Rome
III criteria. International collaboration is necessary to develop and validate standard
constipation questionnaires in which difficult items as large amounts of stool,
consistency of stool, and retentive posturing are defined.
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Abstract
Background
The contribution of impaired rectal sensitivity in the pathophysiology of paediatric
constipation (PC) and functional non-retentive faecal soiling (FNRFS) has been
previously investigated using volume-controlled distension protocols. However
tension / pressure is the main determinant of visceral perception.

Aim
To evaluate rectal sensitivity in children with PC and FNRFS using pressurecontrolled distension.

Methods
Thresholds for rectal sensitivity (first sensation, urge to defecate and pain), and
rectal compliance were determined using a pressure-controlled distension protocol
(Barostat).

Results
69 patients with PC (50 M, mean age 10.9 ±2.2 years) and 19 children with FNRFS
(15 M, mean age 10.0 ± 1 . 9 yrs) were studied and compared with 22 HV's (11 M,
mean age 12.7 ± 2.6 years). Sensitivity thresholds were not significantly different
between the groups. Rectal compliance was disturbed (increased) in 58% of PC
children (P<0.0001 vs., HV's). Rectal compliance in FNRFS patients did not differ
from HV's. Rectal faecal impaction at intake was associated with an abnormal
compliance in 60% of the PC children (NS vs. 40% of PC children with normal
compliance). PC children with an abnormal rectal function required significantly
larger rectal volumes necessary to induce an intra-rectal pressure generating the
urge to defecate.

Conclusions
Increased compliance but not impaired rectal sensitivity is the most prominent
feature in patients with PC. Due to the higher compliance these children require
larger stool volumes to reach the intra-rectal pressure threshold triggering the
sensation of urge to defecate. Children with FNRFS have a normal rectal function.
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Introduction
Constipation and functional non-retentive faecal soiling (FNRFS) are common
problems in paediatrics, accounting for respectively 3% and 1-2% of consultations
in an average p a e d i a t r i c practice a n d as m u c h as 2 5 % in a p a e d i a t r i c
gastroenterology clinic (1). Paediatric constipation (PC) is diagnosed when at least
two of the following four criteria are present: defecation frequency < 3 per week,
two or more encopresis episodes per week, production of large amounts of stool
every 7-30 days and a palpable abdominal or rectal mass (2). In contrast, FNRFS
is defined as defecation into places and at times inappropriate to the social context,
in the absence of structural or inflammatory disease and in the absence of faecal
retention occurring in a child older than 4 years (3).
In the defecation process, the rectum provides a reservoir, gives rise to the
sensation to defecate when filled with faeces, and contracts during defecation. To
date, few studies have evaluated rectal function in children with FNRFS (4-6). So
far, no abnormalities have been reported, leading to the hypothesis that this clinical
entity mainly results from psychological disturbances (3). In contrast, several
studies have reported abnormal rectal sensitivity in a substantial proportion (27%78%) of children with PC (7,8). In these studies, sensitivity was tested by distension
of the rectum with increasing volumes (i.e. anorectal manometry). To date, it is
however becoming increasingly clear that pressure/tension, and not volume mainly
determines visceral perception (9-11). It is also clear that the in tra-luminal pressure
and the visceral sensation induced by volume controlled distension strongly depend
on the compliance of the distended organ. Larger volumes will be required in an
organ with a large compliance to induce a similar sensation (pressure/tension),
compared to an organ with a much smaller compliance.
These considerations suggest that the previous studies in children with PC/
FNRFS using volume controlled distension protocols may have overestimated the
role of impaired rectal sensitivity. Therefore, in order to get a better understanding
of the true rectal sensitivity and to eliminate the influence of rectal compliance, we
designed the present study evaluating rectal function using a pressure controlled
distension protocol applied by a barostat in children with PC and FNRFS.
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Materials and methods
Subjects
Between August 1996 and November 2003, a group of otherwise healthy children,
who were referred to our paediatric gastrointestinal motility lab with complaints of
paediatric constipation (PC) or functional non-retentive faecal soiling (FNRFS),
were included in this study. All children were at least 5 years of age and thus able
to understand the rectal barostat procedure. The study encompassed 88 patients:
69 PC children and 19 patients with FNRFS. These data were compared with data
from 22 healthy volunteers (HV's) with no gastrointestinal complaints.
Patients with paediatric constipation were included in the study when they fulfilled
at least 2 out 4 following criteria: 1) stool frequency < 3/week, > 1 encopresis
episodes / week, periodic passage of large amounts of stool once every 7-30 days,
or a palpable abdominal or rectal mass. Functional non-retentive faecal soiling
was defined as: > 1 encopresis episode / week, without any other criteria of
paediatric constipation as mentioned above. In this study we used the "classic"
criteria, because the Rome criteria were not available at the start of this study
(2,12). PC children were included when conventional therapy (high fibre diet, high
fluid intake, toilet training, oral and /or rectal laxatives) with or without biofeedback
training had been unsuccessful. FNRFS patients were included in the study after
failure of a strict toilet training regimen and / or biofeedback training. Children
with organic causes for defecation disorders / faecal incontinence, including
Hirschsprung's disease, muscle disorders, patients with prior recto-anal surgery,
spina bifida (occulta), mental retardation or hypothyroidism were excluded from
the study. A faecal scybalus at intake was defined as faecal retention characterized
by the accumulation of a large, hard faecal mass in the rectum.

Procedure and equipment
A rectal polyethylene balloon with infinite compliance and a maximum volume of
510 ml was connected to a computer-driven barostat device (Synectics Visceral
Stimulator; Synectics, Netherlands), used for controlled inflation. The balloon was
fixed on a silicone catheter with an outside diameter of 4 mm and an inside diameter
of 3 mm, allowing a flow of air of 38 ml/sec. Before and after each study, the
balloon was checked for leakage.
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Experimental protocol
Pain medication and all medication known to affect the gastrointestinal motility
were discontinued 48 hours before the barostat procedure. One week before the
study, the parents and the child were invited to the motility unit to be intensively
informed about the equipment and the barostat procedure. Only PC patients
received bowel preparation consisting of at least three enemas on three consecutive
evenings before the day of the study (Klyx: sodium- diocthylsulfosuccinate / sorbitol;
120 ml). If on rectal examination faeces were present in the rectum, subjects were
asked to defecate. Emptiness of the rectum was checked once more by rectal
digital examination. The subjects were placed in the left lateral position. The
lubricated balloon was introduced into the rectum without the use of endoscopy.
The balloon was unfolded by a stepwise increase (30 ml per step) until a maximum
volume of 150 ml. With the balloon still inflated the catheter was pulled back
against the pelvic floor. After deflation and a 15 minute period of equilibration, the
minimal distension pressure (MDP) was determined by stepwise increasing the
intra-balloon pressure (1 mm Hg steps for 1 minute). MDP was defined as the
pressure resulting in an intra-balloon volume of at least 30 ml and at which the
influence of breathing on the volume could be identified. Determination of MDP
was followed by a rectal adaptation period of 15 minutes.
Rectal sensitivity to distension was evaluated using an intermittent distension
procedure with steps of 3 mmHg lasting 1 minute and intervals of 1 minute. At
every pressure step the child was asked to score sensation immediately and after
30 seconds. An ordinal scale from 0-5 was used (13): 0=no sensation, l=first
sensation, 2=urge to defecate, 3=moderate urge to defecate, 4=severe urge to
defecate, 5=pain. In case of pain, the balloon was immediately deflated. The study
protocol was approved by the medical ethical committee of the Academic Medical
Centre. All subjects a n d / o r parents gave informed consent.

Analysis
Rectal sensitivity
Thresholds for first sensation, urge to defecate and pain were determined from the
intermittent distension protocol and expressed as pressure above MDP. If
individuals did not reach a threshold during barostat (for example no pain), they
were given the highest possible threshold (i.e. MDP + 39 mmHg).
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Rectal compliance
The compliance, a measure of rectal distensibility and a resultant of the elastic
properties of the rectal wall (14), was calculated using a non-linear mixed-effect
model for fitting the pressure volume curves of each individual (15,16). The pressure
volume curves were constructed using the mean volume of the last 15 seconds
(when equilibration of the volume was reached) at each of the consecutive pressure
steps.
In a first analysis all curves were fitted individually to a 4 parameter logistic
curve, using non-linear regression analysis. This provided the parameters C
(compliance: maximum slope in the Volume-Pressure curve), VO (volume at time
point zero), and Vm (maximum volume) for each individual as well as their standard
errors. The fourth parameter was introduced to improve the fit of the logistic curves.
It consisted of a hypothetical starting volume at negative infinite pressure, common
to all patients. The value of this parameter itself is of no importance and therefore
not reported. The SD of the within patient measurement error was assumed to be
equal for all individuals.
In a second analysis the individual parameters C, VQ and V m were assumed to be
derived from a 3-dimensional normal distribution, leading to a non-linear mixed
effect regression analysis. No assumptions were made about the correlations between
the three parameters. Group means and SD's for C, VO and Vm were derived from
this analysis, which corrected these values for within-patient variability.

Statistical analysis
Baseline patient data are expressed as mean (± SD). Sensation thresholds are
described as median value above MDP together with their 5 and 95
an individual had a sensitivity threshold above the 95

th

percentile. If

percentile (i.e. 'cut-off above

the median value of the HV's), he was considered to be above the upper limit of
normal. Because of the distribution of data, non-parametric tests (Kruskal-Wallis /
Mann Whitney) were used for comparing sensation thresholds and compliance. The
Chi-square test was used to compare the number of patients in each group, who
reached the threshold for sensation of urge, pain, and compliance. The Pearson's
correlation coefficient was used to calculate correlation coefficients. Differences were
considered statistical significant when the p-value was less than 0.05.
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Results
Subject characteristics
Sixty n i n e PC p a t i e n t s (50 b o y s , m e a n age 10.9 ± 2.2 y e a r s ; r a n g e 7 - 15 years) a n d
19 c h i l d r e n with FNRFS (15 b o y s , m e a n age 10.0 ± 1 . 9 y e a r s ; r a n g e 6 - 1 3 years)
w e r e s t u d i e d a n d c o m p a r e d to 22 HV's (11 boys; m e a n age 12.7 ± 2.6 y e a r s ; r a n g e
7 - 1 6 years). Clinical c h a r a c t e r i s t i c s a r e s h o w n in t a b l e 1. Age a t t i m e of s t u d y
w a s significantly different b e t w e e n p a t i e n t s a n d HV's (PC v s . HV's a n d FNRFS vs.
HV's b o t h p = 0 . 0 0 2 , Kruskal-Wallis). T h e d u r a t i o n of s y m p t o m s before t h e b a r o s t a t
p r o c e d u r e in t h e PC a n d FNRFS g r o u p w a s 6.7 ± 2.9 y e a r s a n d 6.0 ± 2.0 y e a r s ,
respectively. C o n s t i p a t e d c h i l d r e n h a d b e e n t r e a t e d for 3 6 . 0 ± 3 7 . 0 m o n t h s prior
to i n t a k e while FNRFS p a t i e n t s w e r e t r e a t e d for 18.8 ± 2 5 . 9 m o n t h s .

Table 1 Subject characteristics at time of barostat
PC

Number of boys (%)
Age (in years)
Defecation frequency
N / week
min-max
Encopresis frequency
N / week
min-max

HV's

FNRFS

N = 69

N = 22

N = 19

50 (72%)

11 (50%)

15 (79%)

10.9 ± 2 . 2

12.7 ± 2 . 6

10.0 ± 1.9

2.3 ± 2 . 4
(0-12.5)

7±0

8.3 ± 6 . 1
(3-23)

1 1 . 0 ± 12.7
(0-70)

0

10 ± 6 . 2
(3-25)

72
44

0
0

0
0

% of subjects with large stool every 7-30 days
% of subjects with scybalus

Results are shown as mean (± SD) unless otherwise specified

Rectal sensitivity to distension
M i n i m a l D i s t e n s i o n P r e s s u r e (MDP)
MDP w a s 5 + 2 m m H g in PC c h i l d r e n , 6 + 2 m m H g in c h i l d r e n w i t h FNRFS, a n d 4
± 2 m m H g in HV's ( P = 0 . 0 0 1 , Kruskal-Wallis). The m e a n v o l u m e in t h e b a r o s t a t
b a l l o o n a t MDP w a s 39 ± 2 7 ml (PC), 4 6 ± 2 7 ml in p a t i e n t s w i t h F N R F S , a n d 3 1 +
13 ml in t h e HV's (NS).
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First sensation
The threshold for first sensation was 3 (0-6) mmHg above MDP in HV's (median
(5 t h "95 t h percentile)), with 6 mmHg above MDP as the upper limit of normal range.
No significant difference in threshold for first sensation was found between the
three groups (PC: 3 (0-8) mmHg, FNRFS: 3 (0-9) mmHg, and HV's: 3 (0-6) mrnHg
above MDP, respectively). In the PC and FNRFS group, 13 (19%) and 3 patients
(16%) had a threshold for first sensation above the upper limit, respectively. This
was not significantly different compared to HV's (figure la).
Urge to defecate
The threshold for urge to defecate was 6 (0-19) mmHg above MDP in HV's, with 19
mmHg (95 th percentile) above MDP as the upper limit of normal range. The 3 groups
were not significantly different with respect to urge to defecate (PC: 6 (0-39) mmHg,
FNRFS: 6 (0-30) mmHg, and HV's: 6 (0-19) mmHg above MDP). 7% of PC children
and 5% of FNRFS patients (both NS vs. HV's) had an urge to defecate above the
upper limit compared to HV's. Only 4 PC children reported no urge to defecate
(figure lb).
Pain
The threshold for pain was 20 (9-39) mmHg above MDP in HV's, with 39 mmHg
(95 t h percentile) above MDP as the upper limit of normal range. The threshold for
pain was not significantly different between the 3 groups (PC: 23 (10-39) mmHg,
FNRFS: 21 (12-39) mmHg, and HV's: 20 mmHg (9-39) above MDP). Nineteen PC
patients (28%), and 3 FNRFS children (16%) reported no pain at all (Both NS vs.
HV's) (figure lc). There were no significant clinical differences such as defecation
frequency and number of encopresis episodes between patients (FNRFS and PC)
with a normal and an impaired visceral sensation (urge to defecate as well as pain).
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T h r e s h o l d s for first s e n s a t i o n
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F i g u r e l a : T h r e s h o l d s for first s e n s a t i o n .
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Figure l b : T h r e s h o l d s for u r g e to defecate.
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Figure l c : T h r e s h o l d s for p a i n .
NOTE: None of t h e i n d i v i d u a l s above t h e u p p e r limit of n o r m a l r e a c h e d t h e t h r e s h o l d for
pain.
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Rectal compliance
ml/mmHg

50
° HV's
* PC
• FNRFS

upper limit of normal
= 20 ml/mmHg

HV's

PC
Figure 2a: Rectal compliance.
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Figuur 2b: Mean rectal compliance curves in all groups.

Rectal compliance
T h e r e c t a l c o m p l i a n c e w a s 16 (12-20) ml / m m H g in HV's ( m e d i a n ( 5 t h " 9 5 t h
percentile)), with 2 0 ml / m m H g ( 9 5 t h percentile) a s t h e u p p e r limit of n o r m a l
r a n g e . The rectal c o m p l i a n c e in PC c h i l d r e n w a s 22 (11-45) m l / m m Hg a n d w a s
significantly higher c o m p a r e d to HV's (16 (12-20) m l / mmHg) a n d to FNRFS p a t i e n t s
(14 (9-24) ml / m m Hg) ( P < 0 . 0 0 0 1 , M a n n Whitney; PC vs. HV's a n d vs. FNRFS).
C h i l d r e n w i t h FNRFS did n o t differ from HV's (figure 2 a ) . M e a n c o m p l i a n c e c u r v e s
in all t h r e e g r o u p s a r e s h o w n in figure 2 b .
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I-, upper limit of normai urge
Y = 19 mmHg above MDP

upper limit of
— O normal compliance
= 20 m l / m m H g

Urge to defecate
(in m m H g a b o v e MDP)
Figure 3: Relation between sensation of urge to defecate and compliance in the PC group.
NOTE: 4 PC patients did not reach the threshold for urge to defecate. The lower left quadrant
of the figure contains 28 patients with normal rectal function.

Interaction between compliance and rectal sensitivity (urge to
defecate) in constipated patients
Disturbed rectal sensitivity is believed to result in faecal stasis (17) resulting in
increased compliance. To evaluate this possible interaction, we evaluated whether
increased compliance occurred more often in subjects with impaired sensation
defined as an abnormal threshold for urge to defecate (figure 3).
Rectal compliance was disturbed in 40 PC patients. In 90% of these patients a
normal rectal sensitivity was found, whereas 4 PC patients (10%) showed an
abnormal sensitivity.
At intake, 44% of PC patients had faecal stasis as evidenced by rectal digital
examination. In these children abnormal rectal compliance was not different from
those without faecal stasis (60% vs.40%). These findings argue against the
assumptions that abnormal rectal compliance is secondary to faecal stasis. In 28
constipated children, both compliance and sensation for urge were normal (41%).
As shown in figure 3, seven PC patients reported urge at MDP. The mean age of
these patients was 9.9 ± 1.9 years. Two of these patients reported pain at 12
mmHg above MDP, two at 15 mmHg and one at 18 mmHg above MDP, and two
patients did not report pain at all.
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Rectal volume at urge to defecate
In o r d e r to b e able to c o m p a r e o u r c u r r e n t findings w i t h p r e v i o u s s t u d i e s u s i n g
v o l u m e - c o n t r o l l e d rectal d i s t e n s i o n s , we d e t e r m i n e d t h e c o r r e s p o n d i n g b a l l o o n
v o l u m e a t t h e p r e s s u r e t h r e s h o l d for u r g e to defecate. We h y p o t h e s i z e d t h a t a
d i s t u r b e d c o m p l i a n c e a s well a s a b n o r m a l r e c t a l (pressure) sensitivity w o u l d r e s u l t
in a n i n c r e a s e d balloon v o l u m e .
T h e m e a n v o l u m e (+ SD) m e a s u r e d d u r i n g b a r o s t a t at t h e t h r e s h o l d for first
s e n s a t i o n , s e n s a t i o n of u r g e a n d s e n s a t i o n of p a i n / d i s c o m f o r t in HV's w a s 3 9 ± 22
ml, 8 2 ± 3 8 m l a n d 197 ± 8 9 ml, respectively. A c o r r e l a t i o n w a s o b s e r v e d b e t w e e n
age a n d visceral s e n s a t i o n (urge) m e a s u r e d a s v o l u m e (P=0.02) (Pearson correlation
coefficient: 0.48). No correlation w a s o b s e r v e d b e t w e e n age a n d rectal c o m p l i a n c e
in HV's. Rectal c o m p l i a n c e did n o t differ b e t w e e n m a l e a n d female HV's.
As s h o w n in figure 4, significant h i g h e r i n t r a balloon v o l u m e s (mean ± SD) w e r e
o b s e r v e d at t h e t h r e s h o l d for u r g e to defecate in PC p a t i e n t s with a n a b n o r m a l
c o m p l i a n c e p l u s a d i s t u r b e d u r g e (240 ml ± 2 8 ml), a n d in t h o s e with a n a b n o r m a l
c o m p l i a n c e only (169 + 83) c o m p a r e d to both HV's (82 ± 3 8 ml) a n d c o m p a r e d to PC
c h i l d r e n with a n o r m a l rectal function (96 ± 5 9 ml) (P<0.001). PC p a t i e n t s with a
n o r m a l rectal function did n o t differ from HV's with r e s p e c t to i n t r a balloon v o l u m e s
a t t h e t h r e s h o l d for u r g e to defecate. Only o n e p a t i e n t h a d a n a b n o r m a l u r g e to
defecate in t h e p r e s e n c e of a n o r m a l c o m p l i a n c e (NS vs. n o a b n o r m a l i t i e s / H V ' s ) .
FNRFS p a t i e n t s n e e d e d a balloon v o l u m e of 100 ± 5 0 ml to i n d u c e u r g e (P=0.03
vs. PC, NS vs. HV's) to defecate w h e r e a s in HV's a v o l u m e of 82 ± 3 8 ml in t h e
b a r o s t a t balloon w a s r e q u i r e d (P<0.01 vs. PC).

HV's FNRFS PC-N
Figure 4: Volume at urge to defecate in all subjects.
HV's: Healthy volunteers, FNRFS: Functional non-retentive faecal soiling, PC-N: PC patients
with no abnormalities during barostat, C&S: PC patients with a disturbed compliance AND
sensitivity, C: PC patients with disturbed compliance only, U: PC patient with a disturbed
sensitivity only.
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Discussion
In this study a s s e s s m e n t of visceral perception using p r e s s u r e controlled
distensions failed to reveal decreased rectal sensitivity as main pathophysiological
mechanism in children with severe constipation. Instead, increased compliance
occurring in 58% of these patients was the most prominent feature, explaining the
higher volume thresholds (sensitivity) described in previous studies. Due to the
higher compliance these children require larger stool volumes to reach the intrarectal pressure threshold triggering the sensation of urge to defecate. FNRFS
patients have a normal rectal function, underscoring the earlier clinical and
manometric findings that FNRFS constitutes a different clinical entity.
Perception of the urge to defecate plays an important role in the process of
normal defecation. Consequently, impaired rectal sensitivity is considered an
important mechanism contributing to defecation disorders in childhood, like PC
and FNRFS. As the sensation of urge results from rectal filling, experimental
protocols distending the rectum have been repeatedly used in both children and
adults to evaluate sensitivity. In contrast to previous studies, we assessed rectal
sensitivity using a pressure-controlled distension protocol. This choice was based
on the knowledge that visceral sensation is determined by pressure / tension
receptors (9-11). In this study, we showed that the main mechanism involved in
PC is an increased rectal compliance, with 58% of patients showing a rectal
compliance above the upper limit of normal. Most importantly, only in 10% of
patients with an abnormal rectal compliance rectal sensitivity was impaired.
Furthermore, only one PC child had an isolated abnormal rectal sensitivity.
These findings strongly contrast with earlier studies reporting impaired rectal
sensitivity in up to 70% of PC patients (7,18). It should be emphasized that in
these studies rectal sensitivity was assessed using volume-controlled distension.
Especially in the presence of an increased rectal compliance, this method will
reveal larger volumes at the pressure threshold of perception of urge to defecate,
thereby leading to an overestimation of the prevalence of impaired rectal sensitivity.
This reasoning was confirmed when we determined the volume in the barostat
balloon at the pressure threshold of urge to defecate. Although higher volumes
were measured in PC children with an abnormal compliance, the pressure controlled
perception was not disturbed in the majority of these patients. Based on these
findings, we suggest that the increased volume thresholds reported earlier are
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most likely secondary to an abnormal, increased rectal compliance, and should
not be interpreted as impaired rectal sensitivity.
How should our findings be translated to the clinical picture of PC? As shown in
figure 4, both decreased rectal sensitivity and increased rectal compliance will
result in higher barostat balloon volumes at the threshold of urge to defecate.
Clinically this means that these children in contrast to those with a normal rectal
function, will require larger stool volume filling the rectum before the sensation of
urge to defecate is triggered, contributing to the symptomatology in PC with large
intervals between defecation.
Clearly, other mechanism must be involved explaining the reduced defecation
frequency in PC children with a normal rectal function. Indeed, similar to the
observation in adults (19,20), 4 1 % of our PC group had both a normal rectal
compliance and sensitivity to rectal distension, but yet fulfilled the criteria of PC.
Most likely other mechanisms, such as impaired colonic motility or psychological
factors (20) are involved in the pathophysiology of paediatric constipation.
It is often assumed that abnormal rectal compliance is the result of long-lasting
accumulation of faeces. In the current sample however, patients with a normal
and an abnormal compliance did not differ significantly with respect to the presence
of faecal impaction, making this reasoning less likely. Alternatively, abnormal
compliance of the rectum might be the primary cause of faecal impaction. One
might assume that impaired excitatory input to the rectum may lead to a decrease
of rectal tone and an associated increase in rectal compliance leading to
accumulation of faeces (19). Whether the observed change in rectal compliance is
primarily or secondary can not be determined from the present data, but can only
be investigated in longitudinal studies.
In contrast to PC children, previous studies in children with FNRFS, failed to
reveal abnormalities during anorectal manometry (4-6). Therefore, these children
were believed to suffer from psychological disturbances only (3). Earlier studies
using the child behaviour checklist showed that in FNRFS patients behaviour was
abnormal in 35% (4). An association was found between successful treatment and
improvement of abnormal behaviour scores (4). This supports the idea that
encopresis has an aetiological role in the occurrence and maintenance of behavioural
problems in children with FNRFS. In the current study, only 5% of children with
FNRFS showed disturbed urge to defecate and 16% a disturbed threshold for pain
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(both NS vs. HV's). Also in contrast to PC children, the majority of FNRFS patients
demonstrated a normal compliance. The fact that FNRFS patients, as opposed to
constipated children, have a normal rectal compliance, have a normal defecation
frequency, no faecal impaction on physical examination (3), and a normal colonic
transit time (21) further underscores that FNRFS is a different clinical entity
compared to constipation. More research is warranted to further clarify the
pathophysiology of the encopresis in FNRFS patients.
In conclusion, increased rectal compliance and not decreased rectal sensitivity
is the major pathophysiological mechanism in children with chronic constipation.
Due to the higher compliance these children require larger stool volumes to reach
the intra-rectal pressure threshold triggering the sensation of urge to defecate.
Longitudinal studies evaluating rectal function have to establish whether increased
rectal compliance is a primary or secondary phenomenon. In accordance with
previous studies children with functional non-retentive faecal soiling have no
obvious abnormalities during rectal function testing emphasising that FNRFS is a
separate clinical entity.
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Abstract
Background
Since long term outcome in paediatric constipation (PC) is unfavourable, insight
in prognostic factors for successful outcome may direct the therapeutic strategy.
Increased rectal compliance and not decreased rectal sensitivity is the most
prominent pathophysiological feature in PC. We therefore hypothesised that normal
rectal compliance is more prevalent in children successfully recovered from PC
compared to those with PC.

Aim
To evaluate rectal function (sensitivity and compliance) in children with longstanding
PC and children recovered from constipation (RP) using pressure-controlled
distension.

Methods
A pressure-controlled distension protocol (Barostat) was used to assess thresholds
for rectal sensitivity (first sensation, urge to defecate and pain), and rectal
compliance.

Results
42 patients with longstanding PC (30 M, mean age 11.0 ± 2 . 1 years) and 12
recovered children (8 M, mean age 15.2 ± 2.1 years) were studied and compared
with 22 HV's (11 M, mean age 12.7 ± 2.6 years). Sensitivity thresholds were not
significantly different between the three groups. Four RP children (33%), and 21
PC children (50%) children had an increased rectal compliance (P=0.02 and
P<0.0001 vs. HV's. respectively). Between the PC and RP groups, rectal compliance
was not significantly different. There were no significant clinical differences (i.e.
age of onset, duration of therapy) between the RP subjects with a normal and an
impaired rectal compliance.

Conclusions
Recovery from paediatric constipation is not associated with normal rectal
compliance. Future, longitudinal studies are needed however, to prospectively
evaluate the relationship between disturbed rectal compliance and clinical outcome.
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Introduction
Paediatric constipation (PC) can be considered as a chronic disorder with an
important effect on emotional well being, social- and family life of children (1,2). In
more than 90% of these patients no organic or anatomic cause can be found, and
therefore these patients are considered to suffer from a 'functional' defecation
disorder (3). Treatment is symptomatic, often long lasting and as a result frustrating
for the patient, parents, and caretakers. Furthermore, 5 years after intensive medical
treatment, 50% of children still have complaints of constipation illustrating that
therapy is often unsatisfactory (4,5). For that reason, it would be of help to identify
prognostic factors associated with successful outcome.
Previous studies have identified abnormal defecation dynamics (6,7) and
decreased rectal sensitivity (8,9) as important mechanisms contributing to the
pathophysiology underlying PC. Consequently, normalisation of these parameters
(obtained during anorectal manometry) should lead to clinical improvement, and
as such represent valuable prognostic factors for clinical success. So far however,
correction of abnormalities in rectal sensitivity (8,9), balloon expulsion (10,11),
and defecation dynamics (6,7) was not associated with clinical improvement. This
suggests that other mechanisms are of greater importance.
We recently demonstrated, using a pressure controlled distension protocol
(anorectal barostat), that not decreased rectal sensitivity but increased rectal
compliance was the most prominent pathophysiological feature occurring in 58%
of PC patients (submitted). Based on these findings, we hypothesised that clinical
success should be associated with improvement of rectal compliance. To test this
hypothesis, we compared rectal compliance in children successfully treated for PC
with that of children with severe constipation refractory to treatment using a
pressure controlled distension protocol applied by a barostat.
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Materials and methods
Subjects
In this study, a group of 76 otherwise healthy children were included. Subjects
were subdivided into three groups: the first group consisted of 42 chronically
constipated children refractory to conventional therapy (high fibre diet, high fluid
intake, toilet training, oral and /or rectal laxatives) with or without biofeedback
training. Constipation was defined as: at least two of the next four criteria: 1) a
stool frequency less than three per week, 2) two or more encopresis episodes per
week, 3) periodic passage of very large amounts of stool at least once every 7-30
days and 4) a palpable abdominal or rectal mass on physical examination (6).
Children with organic causes for constipation, including Hirschsprung's disease,
muscle disorders, patients with prior recto-anal surgery, spina bifida (occulta),
mental retardation or hypothyroidism were excluded from the study. All patients
in the PC group had a history of constipation of at least two years, together with
the use of oral a n d / o r rectal laxatives for at least one year.
The second group consisted of 12 ex-PC children successfully treated and free of
symptoms of constipation for at least three years (recovered patients: RP). The
time cut-off point of 3 years was chosen because a recent long-term follow-up
study in children with constipation suggested that after a 'constipation free' interval
of at least three years, relapse is improbable (5). All data were compared with data
from 22 healthy volunteers (HV's) with no gastrointestinal complaints. All children
were at least 8 years of age and thus able to understand the barostat procedure.

Procedure and equipment
A rectal polyethylene balloon with infinite compliance and a maximum volume of
510 ml was connected to a computer-driven barostat device (Synectics Visceral
Stimulator; Synectics, Netherlands). The balloon was fixed on a silicone catheter
with an outside diameter of 4 mm and an inside diameter of 3 mm, allowing a flow
of air of 38 ml/sec. Before and after each study, the balloon was checked for
leakage.

Experimental protocol
Pain medication and all medication known to affect the gastrointestinal motility
were discontinued 48 hours before the barostat procedure. One week before the
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study, the parents and the child were invited to the motility unit to be intensively
informed about the equipment and the barostat procedure. Only PC patients
received bowel preparation consisting of at least three enemas on three consecutive
evenings before the day of the study (Klyx: sodium- diocthylsulfosuccinate /
sorbitol; 120 ml). If on rectal examination faeces were present in the rectum,
subjects were asked to defecate. Emptiness of the rectum was checked once more
by rectal digital examination. The subjects were placed in the left lateral position.
The lubricated balloon was introduced into the rectum without the use of endoscopy.
The balloon was unfolded by a stepwise increase (30 ml per step) until a maximum
volume of 150 ml. With the balloon still inflated the catheter was pulled back
against the pelvic floor. After deflation and a 15 minute period of equilibration, the
minimal distension pressure (MDP) was determined by stepwise increasing the
intra-balloon pressure (1 mm Hg steps for 1 minute). MDP was defined as the
pressure resulting in an intra-balloon volume of at least 30 ml and at which the
volume changes to breathing could be identified. Determination of MDP was followed
by a rectal adaptation period of 15 minutes.
Rectal sensitivity to distension was evaluated using an intermittent distension
procedure with steps of 3 mmHg lasting 1 minute and intervals of 1 minute at
MDP. At every pressure step the child was asked to score sensation immediately
and after 30 seconds. An ordinal scale from 0-5 was used (12): 0=no sensation,
l=first sensation, 2=urge to defecate, 3=moderate urge to defecate, 4=severe urge
to defecate, 5=pain. In case of pain, the balloon was immediately deflated. The
study protocol was approved by the medical ethical committee of the Academic
Medical Centre. All subjects a n d / o r parents gave informed consent.

Analysis
Rectal sensitivity
Thresholds for first sensation, urge to defecate and pain were determined from the
intermittent distension protocol and expressed as p r e s s u r e above MDP. If
individuals did not report urge or pain, the highest possible pressure value was
assigned (i.e. MDP + 39 mmHg).
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Rectal compliance
Rectal compliance, a measure of rectal distensibility and a resultant of the elastic
properties of the rectal wall (13), was calculated using a non-linear mixed-effect
model for fitting the pressure volume curves of each individual (14,15). The pressure
volume curves were constructed using the mean volume of the last 15 seconds
(when equilibration of the volume was reached) at each of the consecutive pressure
steps.
In a first analysis all curves were fitted individually to a 4 parameter logistic
curve, using non-linear regression analysis. This provided the parameters C
(compliance: maximum slope in the Volume-Pressure curve), VO (volume at time
point zero), and Vm (maximum volume) for each individual as well as their standard
errors. The fourth parameter was only introduced to improve the fit of the logistic
curves. It consisted of a hypothetical starting volume at negative infinite pressure,
common to all patients. The value of this parameter itself is of no importance and
therefore not reported. The SD of the within patient measurement error was
assumed to be equal for all individuals.
In a second analysis the individual parameters C, VQ and V m were assumed to
be derived from a 3-dimensional normal distribution, leading to a non-linear mixed
effect regression analysis. No assumptions were made about the correlations
between the three parameters. Group means and SD's for C, VO and Vm were
derived from this analysis, which corrected these values for within-patient
variability.

Statistical analysis
Baseline patient data are expressed as mean (+ SD). Sensation thresholds and
rectal compliance are described as median value above MDP together with their
5 t h and 9 5 t h percentile. Thresholds above the 9 5 t h percentile of the median of the
HV's (i.e. 'cut-off), were considered abnormal. Because of the distribution of data,
non-parametric tests (Kruskal-Wallis / Mann Whitney) were used for comparing
sensation thresholds and rectal compliance between groups. The Chi-square test
was used to compare the number of patients in each group, who reached the
threshold for sensation of urge, pain, and compliance. Differences were considered
statistically significant when the p-value was less than 0.05.
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Results
Subject characteristics
Forty two PC p a t i e n t s w i t h c h r o n i c c o n s t i p a t i o n u n r e s p o n s i v e to t h e r a p y (30 b o y s ,
m e a n age 11.0 ± 2.1 y e a r s ; r a n g e 8 - 1 5 years) a n d 12 RP c h i l d r e n (8 b o y s , m e a n
age 15.2 ± 2 . 1 y e a r s ; r a n g e 10 - 17) w e r e s t u d i e d a n d c o m p a r e d to 22 HV's (11
b o y s , m e a n age 12.7 ± 2.6 y e a r s ; r a n g e 7 - 1 6 y e a r s ) . M e a n d u r a t i o n of s y m p t o m s
in PC p a t i e n t s before b a r o s t a t t e s t i n g w a s 7.2 ± 2.8 y e a r s . Recovered p a t i e n t s h a d
b e e n c o n s t i p a t e d w i t h a m e a n d u r a t i o n of 4.9 ± 2.2 y e a r s a n d w e r e n o w s y m p t o m free before b a r o s t a t t e s t i n g w i t h a m e a n period of 6.7 ± 2.9 y e a r s . O t h e r clinical
c h a r a c t e r i s t i c s a r e s h o w n in t a b l e 1. Age a t time of o n s e t of c o n s t i p a t i o n w a s n o t
different b e t w e e n PC (3.8 ± 2.5 years) a n d RP (3.6 ± 1.5 years) children. RP s u b j e c t s
were 8.5 ± 2.2 y e a r s old a t t i m e of recovery.
Table 1 Subject characteristics at time of barostat
HV's
N = 22

RP
N = 12

PC
N = 42

7 + 0
(7-7)

6.8 + 0.6
(5.0-7.0)

2.1 + 1.8
(0-8.0)

Encopresis frequency
N / week
Min-max

0

0

9 . 6 + 13.7
(0-70)

% of subjects with faecal impaction

0

0

36

Laxative treatment before barostat (months)
Min-max

0

27.7 ± 2 3 . 2
(4.5-84.0)

50.9 + 3 7 . 4
(13-180)

Defecation frequency
N / week
Min-max

Results are shown as mean (±SD)

Minimal Distension Pressure (MDP)
MDP was 5 + 2 mmHg in PC children, 4 + 2 mmHg in children with RP, and 4 ± 2
mmHg in the HV's (NS between all three groups). The mean volume in the barostat
balloon at MDP was 38 ± 28 ml in PC patients, 34 ± 33 ml in children with RP, and
31 ± 13 ml in the HV's (NS).
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Thresholds for first sensation
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Rectal sensibility to distension
First sensation
The threshold for first sensation was 3 (0-6) mmHg above MDP in HV's (median
(5 t h -95 t h percentile)), with 6 mmHg (95 t h percentile) as the upper limit of normal
range. No significant difference in thresholds for first sensation was found between
the three groups (PC: 3 (0-23) mmHg, RP: 3 (0-3) mmHg, and HV's: 3(0-6) mmHg
above MDP, respectively). In the PC group, 7 patients (17%) had a threshold for
first sensation above the upper limit. This was not significantly different compared
with HV's and RP children (figure la).
Urge to defecate
The threshold for urge to defecate was 6 (0-19) mmHg above MDP in HV's, with 19
mmHg (95 th percentile) above MDP as the upper limit of normal range. The 3
groups were not significantly different with respect to urge to defecate (PC: 6 (037) mmHg, RP: 6 (3-12) mmHg, and HV's: 6 (0-19) mmHg above MDP). 7% of PC
children (NS vs. HV's and RP) but none of the RP group had an urge to defecate
above the upper limit. Two PC children reported no urge to defecate (figure lb).
Pain
The threshold for pain was 20 (9-39) mmHg above MDP in HV's, with 39 mmHg
(95 t h percentile) above MDP as the upper limit of normal range. The threshold for
pain was not significantly different between the 3 groups (PC: 21 (9-39) mmHg,
RP: 26 (15-39) mmHg, and HV's: 20 (9-39) mmHg above MDP. Nine PC patients
(22%), and 2 RP children (17%) did not report pain at all (Both NS vs. HV's). One
RP patient reported pain at 39 mmHg above MDP (figure lc). There were no
significant clinical differences such as defecation frequency, number of years with
and without symptoms of constipation, age at onset and age at end of symptoms
of constipation, and months of laxative use between the RP's with a normal and an
increased threshold for pain.
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Rectal compliance
The rectal compliance (median ( 5 t h - 9 5
HV's. In HV's, 2 0 ml / m m H g ( 9 5

th

percentile)) w a s 16 (12-20) ml / m m H g in

percentile) w a s t h e u p p e r limit of n o r m a l r a n g e .

T h e rectal c o m p l i a n c e of RP children w a s 19 (12-29) ml / m m H g a n d w a s not
significantly different c o m p a r e d to t h e PC g r o u p (20 (12-43) ml / mmHg) a n d not
different from t h e HV's either (16 (12-20) ml / mmHg). The rectal c o m p l i a n c e of PC
c h i l d r e n w a s significantly different c o m p a r e d to HV's ( P < 0 . 0 0 0 1 , M a n n Whitney).
F o u r RP children (33%), a n d 2 1 PC children (50%) children h a d a n i n c r e a s e d rectal
c o m p l i a n c e (P=0.02 a n d P < 0 . 0 0 0 1 vs. HV's. respectively (Chi-square)). The rectal
c o m p l i a n c e of PC a n d RP children w a s n o t significantly different (figure 2).
T h e r e were n o significant clinical differences like defecation frequency, n u m b e r
of y e a r s w i t h a n d w i t h o u t s y m p t o m s of c o n s t i p a t i o n , age a t o n s e t a n d age a t
recovery of c o n s t i p a t i o n , a n d m o n t h s of laxative u s e b e t w e e n t h e RP s u b j e c t s with
a n o r m a l a n d a n i n c r e a s e d rectal c o m p l i a n c e .

Rectal compliance
ml/mmHg 50
PC
HV's

40

RP
30
20 -•

<1V^

•:••:
••.::;:«

PC

HV's

u p p e r limit of normal
= 20 ml/mmHg

10 0
RP

Figure 2: Rectal compliance.
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Discussion
Recently, we demonstrated that increased rectal compliance and not decreased
rectal sensitivity was the major pathophysiological mechanism in severely
constipated children (submitted). Since previous studies were unable to identify
prognostic rectal parameters (6-11), we hypothesised that achievement of clinical
success, defined as normal defecation without encopresis without the u s e of
laxatives, would be reflected in the normalisation of rectal compliance. Although a
trend towards normalisation of compliance was observed (figure 2), only 8 out of
12 (66%) patients recovered from constipation had a normal rectal compliance. It
might be therefore argued that besides normalisation of rectal compliance other
mechanisms are likely to be involved in the recovery from childhood constipation.
In previous studies assessing the relation between anorectal parameters and
treatment failure in PC (2,16), abnormal defecation dynamics and the consequent
inability to defecate water filled balloons were related to unsuccessful outcome.
Nevertheless, normalisation of defecation dynamics using biofeedback training
has been shown not to be related to successful outcome (6). Furthermore, a
balloon defecation test could not reliably predict recovery from PC (11). Additionally,
rectal sensitivity to distension was demonstrated not to be involved achieving clinical
success in PC (17). Moreover, another study investigating the effect of treatment
on recto-sigmoidal motility before, during, and after laxative treatment (18) showed
that motility values were not different between patients recovered from constipation
and those who were still constipated.
It might be questioned to what extent various abnormalities in anorectal function
disturbances (sensitivity/defecation dynamics/compliance/motility) are causative
pathophysiological mechanisms in childhood defecation disorders and not merely
epiphenomena. Since so far no studies showed a relation between normalisation
of disturbed anorectal parameters and achieving successful outcome, questions
arise on the t r u e value of t h e s e a n o r e c t a l p a r a m e t e r s in the underlying
pathophysiology.
Despite clinical recovery, rectal parameters, such as rectal sensitivity, have been
reported to remain disturbed (19). One might argue that these persistent
abnormalities in rectal function might put recovered patients at risk to relapse
(19). Indeed, a high relapse rate (50%) was observed in constipated children after
initial successful outcome (5). In this paper, premature cessation of laxative therapy
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and male sex were demonstrated to be responsible for relapse. Although our current
study showed persistent increased rectal compliance in 33% of recovered patients,
it is not possible to distil from our data that persisting increased rectal compliance
enhances the probability of relapse. To investigate whether rectal compliance is
primary or secondary to constipation, whether an increased rectal compliance
decreases the probability on successful outcome, and if there is effect of treatment
on rectal compliance can only be properly investigated in a prospective study.
A drawback of this study is the small sample size of recovered patients (N=12).
Since 1993 we yearly contact our cohort of children with constipation who
participated in two randomised controlled trials evaluating the effect of biofeedback
training and / or laxatives (5). In this prospective collection of data, all patients
(N=418) including children free of symptoms of constipation are monitored on a
yearly basis. Of all patients contacted only 12 were willing to participate in the
current study. Due to the cross-sectional design of this study, we are not informed
about the rectal compliance prior to treatment, making it impossible to evaluate
the effect of treatment. Longitudinal studies are therefore needed to clarify this
issue and to assess if rectal compliance can be modulated with therapy and is
associated with clinical success.
In conclusion, this barostat study could not identify rectal compliance as a
prognostic factor for recovery from constipation. A third of children who are clinically
symptom free of constipation still had an increased rectal compliance. A prospective
study evaluating rectal compliance is needed to better investigate the relation
between rectal compliance, the effect of laxative treatment, and the achievement
of clinical success in paediatric constipation.
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Introduction
Encopresis is characterized by the voluntary or involuntary passage of a
quantitatively normal bowel movement in the underwear after the age of four. In
the majority of patients, encopresis is the result of constipation. However, in our
practice, 20% of children experience encopresis as a single complaint, without any
signs of constipation. These children have a normal defecation frequency, no
palpable abdominal/rectal faecal mass on physical examination and a normal
colonic transit time. Laxatives have no or an adverse effect in these children (1).
Recently, encopresis in the absence of signs of faecal retention has been classified
as Functional Non-Retentive Faecal Soiling (FNRFS) by the new paediatric RomeII criteria (2). The treatment of these children is often disappointing, with only
29% of the patients with FNRFS cured after 2 years of intensive treatment (3). In
contrast to earlier believes (4) recent data show that 24% of children with FNRFS
do not overgrow their encopresis during puberty and still experience encopresis
when reaching adulthood (5). This considerable amount of patients with encopresis
after the age of 18 justifies the search for treatment options for this patient group.
The symptomatology of children with FNRFS resembles that of adults with
idiopathic faecal incontinence; incontinence without a known underlying cause.
In most adult patients however, faecal incontinence is caused by trauma (after
delivery) or by ageing processes. In adulthood faecal incontinence, loperamide is a
well known and frequently used medication. A study in adults with chronic
diarrhoea and faecal incontinence showed that the oral application of loperamide,
an opioid agonist, resulted in significant improvement of continence (6).
Here, we describe a 20-year-old male with childhood-onset, longstanding FNRFS
who dramatically improved after rectal application of loperamide.
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Case Report
A 20-year old male with primary encopresis was treated and followed at our
outpatient clinic since the age of 13. He passed meconium within 24 hours after
birth and never experienced any defecation problems during his toddler years.
However, at the age of 9, despite a normal defecation frequency, he was still not
fully toilet trained. He had no other gastrointestinal complaints and he had a
normal appetite. He was on treatment with a regimen of various kinds of laxatives,
prokinetics and mineral oil without any improvement of his defecation problems.
He was referred to our motility unit to exclude Hirschsprung's disease. At that
time encopresis occurred daily. The majority of 'accidents' occurred during physical
exercise and stressful moments (birthday, school exams). He had a normal urge to
defecate, but suffered from urgency resulting in faecal incontinence. Stool
consistency was always normal. He also complained of nocturnal enuresis twice a
week, whereas daytime enuresis did not occur. Abdominal and rectal examination
revealed no signs of faecal retention. Apart from his father suffering from idiopathic
faecal incontinence, his family history was negative regarding gastrointestinal
disorders. He was not mentally retarded (IQ:89), although he received specialized
education, and psychological examination revealed no mental disorders. Anorectal
manometry at the age of 12 showed a normal resting pressure, normal squeeze
pressure, normal expulsion profiles, and a normal threshold for first sensation
(25ml). A normal anorectal inhibition reflex excluded Hirschsprung's disease. Total
colonic transit time measurement, using the Metcalf method (7), was 33.6 hours,
well below the upper limit of normal transit (62 hours) (8).
Discontinuation of the longstanding, intensive laxative treatment did not alter his
defecation pattern. Subsequently, at the age of 14, 5 sessions of biofeedback training
were given without clinical improvement. Hereafter, a strict toilet training program
(3 times per day for 5 minutes) was recommended without the use of any medication.
The patient visited our outpatient clinic every 6 months for follow up. The symptoms
of encopresis, however, never resolved during the 6 years of follow-up.
Based on adult literature showing beneficial effects of loperamide on faecal
continence, a trial of loperamide was started at the age of 20. Written informed
consent was obtained. Before the actual treatment, a 1-month bowel diary showed
a defecation frequency of 20 times per week (on the toilet) with daily encopresis (in
his underwear).
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To avoid systemic side effects (dizziness, headache, abdominal discomfort, nausea
and vomiting) we administered loperamide-suppositories 10 mg 2 times per day
(6). After three days he developed constipation and consequently the dose was
lowered to 5 mg loperamide twice daily. The next three weeks his defecation
frequency was 14 times per week without any episodes of encopresis. Stool
consistency was normal. No side effects were reported. Discontinuation of the
medication immediately resulted in a relapse of encopresis.
Currently, 18 months after initiation of therapy, our patient uses loperamide
5mg daily and remains continent without any side effects.
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Discussion
Encopresis in children older than four years of age is a frequent reason to consult
the paediatrician. Despite the high prevalence of encopresis, 1-2% in otherwise
healthy school-children, a first visit to the paediatrician, as in our patient, is
frequently delayed because of shame and cultural taboos (9).
In our motility unit, 80% of children with encopresis fulfil the criteria for childhood
constipation. In contrast, in the remaining 20% of patients with encopresis no
criteria for constipation can be identified. These children have been classified as
Functional Non-Retentive Faecal Soiling (FNRFS) by a group of experts (2).
Earlier opinions state that encopresis will resolve spontaneously during
adolescence, however in our experience encopresis can persist even after primary
school. Furthermore, there are no data in literature to support the statement that
FNRFS resolves spontaneously during puberty. Long-term follow-up of FNRFS
patients shows that about one in four patients remain encopretic when reaching
adulthood (5). This considerable percentage underscores the importance of a form
of therapy for this patient group with longstanding, childhood onset-FNRFS.
Recently, we observed the occurrence of rectal contractions accompanied by
unnoticed faecal loss during barostat studies in some of these patients (submitted).
These rectal contractions were not followed by an adequate increase in anal
sphincter pressure preventing faecal loss. These observations show resemblance
with manometric studies in idiopathic faecal incontinence and chronic diarrhoea
accompanied by faecal incontinence in adults (10).
Loperamide, an opioid-receptor agonist, which inhibits peristaltic movement by
reducing the release of acetylcholine and prostaglandin, during distension in vitro
(11) is a well known therapy for faecal incontinence in adulthood. Furthermore, it is a
well established agent in the treatment of diarrhoea accompanied by faecal incontinence
and idiopathic faecal incontinence in adults. Loperamide has been shown to increase
anal sphincter pressure, possibly contributing to better sphincter function (6). Moreover,
a clinical benefit of loperamide is reported in children with faecal incontinence resulting
from neurological disorders or surgical procedures (12).
Because all therapy so far had been unsuccessful, we evaluated the effect of
rectal loperamide in our, adult patient with longstanding, childhood-onset FNRFS
(since he was 9 years of age). Immediately after initiation of loperamide 10 mg, our
patient developed constipation. Decrease of the dose to 5 mg 2 times per day
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resulted in a complete disappearance of the encopresis episodes with daily
defecation and no side effects. During follow-up he experienced a relapse of
complaints when discontinuing medication.
We like to stress the fact that the pathophysiology of faecal incontinence in
adulthood is different compared to childhood FNRFS. Our patient was an adult
when we first administered loperamide, nevertheless, he still experienced symptoms
of a disease he acquired in childhood despite long lasting treatment.
Up until now, loperamide has not been prescribed for encopresis in childhood
because it was always thought to be caused by constipation. Only recently it was
suggested that encopresis in the absence of signs of constipation is a different
entity: FNRFS. In adult faecal incontinence, with a different pathophysiology,
loperamide has been used successfully for many years. It is therefore very interesting
that a well known medication for a symptom in adulthood resulted in such a
substantial effect in this patient with a childhood-onset disease in adulthood.
To our knowledge this is the first report of the potential effect of loperamide, an
opioid-receptor agonist, in the treatment of longstanding, childhood onset-FNRFS.
As we did not assess anorectal motility, we can only speculate on the mechanism
of action of loperamide in our patient. Since he had a normal defecation frequency
(on the toilet) and a normal stool consistency, the beneficial effect of loperamide
was not due to its anti-diarrhoeal effect. Therefore, it is most likely that rectal
application of loperamide reduced encopresis by increasing the basal internal anal
sphincter pressure a n d / o r decreasing rectal contractions.
Since we believe that loperamide could have a potential beneficial role in
childhood-FNRFS, we recently started a large prospective placebo-controlled trial
to further evaluate the potential benefit of rectal application of loperamide and the
effects on rectal motility.
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Abstract
Background
Constipation and encopresis frequently cause problems with respect to emotional
wellbeing, and social and family life. Instruments to measure Health Related Quality
of Life (HRQoL) in these disorders are not available.

Methods
A disease specific HRQoL instrument, the "Defecation Disorder List" (DDL) for
children with constipation or functional non-retentive faecal soiling (FNRFS) was
developed using accepted guidelines. For each phase of the process, different
samples of patients were used. The final phase of development included 27 children.
Reliability was assessed in two ways: internal consistency of domains with
Cronbach's alpha, and test-retest reliability with intra-class correlation coefficients
(ICC). To assess validity, comparable items and domains were correlated with Tacqol,
a generic HRQoL instrument for children (TNO-AZL).

Results
In the final phase of the development, 27 children completed the instrument. It
consisted of 37 items in four domains. The response rate was 96%. Reliability was
good for all domains, with Cronbach's alpha values ranging from 0.61 to 0.76.
Measures of test-retest stability were good for all four domains with ICCs ranging
from 0.82 to 0.92. Validity based on comparison with the Tacqol instrument was
moderate.

Conclusion
The DDL is promising as a measure of HRQoL in childhood defecation disorders.
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Introduction
Chronic constipation is a common problem in childhood, accounting for about 3%
of consultations in paediatric practice (1). In many children constipation is
accompanied by encopresis, defined as voluntary or involuntary faecal soiling of
underwear in children older than 4 years (2). This condition often gives rise to
behavioural, social, and emotional problems (3). In the majority of cases no organic
or psychiatric disorder is identified. Treatment is symptomatic and often prolonged.
After five years of treatment 50% of children still suffer from constipation (4,5).
Functional non-retentive faecal soiling (FNRFS) refers to encopresis as an isolated
complaint, in the absence of constipation (6). It is estimated that 20% of patients
with encopresis suffer from FNRFS and the remaining 80% are constipated (7).
Health related quality of life (HRQoL) encompasses the physical, social, and
emotional effect of health disorders. It is now considered an important outcome
measure in addition to other standard measures of disease activity. It provides
complementary information that can guide the choice of treatment, especially when
different regimes may appear equally effective.
Most available HRQoL questionnaires are generic rather than disease specific
(8-11). The major disadvantage with these is their tendency to lack sensitivity.
Currently there are few paediatric disease specific questionnaires.
A disease specific questionnaire developed for Hirschsprung's disease in childhood
(12) showed a relation between HRQoL and the severity of encopresis in those who
had undergone surgery. Instruments to assess the impact of defecation disorders
have been developed for adults with constipation (www.qolid.org) and for faecal
incontinence (HRQoL instrument) (13). No HRQoL is available for children with
constipation or FNRFS. The present study describes the development of such an
instrument, the Defecation Disorder List (DDL).
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Methods
The HRQoL questionnaire was developed using accepted guidelines (14).
Phase 1: Defining population and objectives for development
Patients with constipation or FNRFS (7-15 years old) referred to our tertiary care
centre by school doctors, general physicians, and paediatricians were eligible. They
were included in the study if they:
(1)

met at least two of four criteria for paediatric constipation: (15) fewer than
three bowel movements per week (without laxatives); encopresis at least twice
weekly; intermittent passage of very large stools (every 7-30 days); palpable
abdominal or rectal mass

(2)

fulfilled the criteria for FNRFS: encopresis at least twice weekly in the absence
of constipation.

All had symptoms for at least six months.
Phase 2: Item generation
Item generation was performed through group discussion among paediatric
gastroenterologists and psychologists. A list of 102 items covering physical, social,
emotional, and treatment issues was generated.
Phase 3: Item reduction, phrasing, and formatting
The goals of item reduction are to eliminate redundant or inappropriate items, to
include manageable numbers of questions, and to create a valid scale. Forty three
patients (able to read and understand Dutch) were asked to rate the importance to
their lives of each of the 102 items using a four point Likert scale. This ranged
from least important (1 point) to most important (4 points). Initially they completed
the questionnaire unsupervised, but if they did not understand items, they could
receive help from a parent. Based on these scores, items were ranked, and the 33
most important for the total group, as well as for age and sex, were selected for
inclusion. In addition, eight relevant general items were included from the Impact
HRQoL instrument for children with inflammatory bowel disease (8).
The questionnaire was also tested by one of the investigators (UK) using the
Question Appraisal System (QAS-99) (Willis GB and Lessler JT, Research Triangle
Institute, Rockville, USA) to identify problems of phrasing.
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Five children completed the questionnaire and were then interviewed. This was
to ensure that they understood the content and that all interpreted the question
similarly. This led to some changes in phrasing. These children were also asked if
they considered that important items were missing, but none were identified.
Questions were phrased in the first person. Answers were based on a five point
Likert scale. The instrument now contained 41 items within four domains:
constipation related, emotional functioning, social functioning, and treatment/
interventions.
Phase 4: Pilot testing of the questionnaire
A further group of 26 children (18 boys) completed the questionnaire to ensure
feasibility and to identify redundant items. These suffered from constipation with
encopresis (n=18), constipation alone (n=3), and FNRFS (n=5).
Spearman rank order correlation coefficients were calculated between all items
to identify redundant items. This was considered if the coefficient was >0.6 a n d /
or if items were of comparable content.
Phase 5: Modifications of pre-final instrument
Three of 41 items closely correlated a n d / o r were of comparable content; they were
excluded, leaving 38 items.
Phase 6: Reliability and validity
All children involved in the final testing phase kept a diary to record stool and
encopresis frequency. They underwent a toilet training regime (three times daily)
with a reward system. The constipated patients received laxative treatment.
The DDL and the generic Tacqol instrument (TNO-AZL) (16) were used in this
phase. The latter examines health status in recent weeks and the emotional
response to problems. Tacqol uses a four point Likert scale and contains seven
domains, each with eight items: physical complaints, motor functioning, autonomy,
cognitive functioning, social functioning, and positive and negative emotions.
After consenting to participate, patients received the two questionnaires. If no
response was received within two weeks, they were contacted to encourage
participation. Two weeks later the DDL questionnaire was again sent to the
participants. Again, if necessary the family were contacted.
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This final phase included 28 subjects (19 boys), including children with constipation
with encopresis (n=19), constipation without encopresis (n=4) and FNRFS (n=5).

Statistical analysis
Reliability
First, 'floor and ceiling effects' were examined. If a high proportion scored the
highest (ceiling) or lowest possible (floor) score on an item, this item was considered
to be of limited value in detecting change over time (17). Reliability was assessed
by examining 'internal consistency' and 'test-retest reliability'. Internal consistency
(or homogeneity), referring to the extent to which the items in a domain assess the
same characteristic, was measured using Cronbach's alpha (18). Homogeneity
was considered satisfactory if the Cronbach's alpha value was >0.6 and excellent
if >0.9. Reliability was assessed by repeat completion of the questionnaire after
two weeks. It was assumed that symptoms would be unchanged over this period.
For test-retest analysis, intra-class correlation coefficients (ICCs) were calculated
for each item and each domain to assess the correlation between scores while
correcting for systematic differences in scores.
Validity
Validity' is defined as the extent to which the instrument measures what it is
intended to measure. In developing the instrument, validity was tested in three
ways. 'Content validity' was tested during the early phases by ensuring that no
issues of importance were omitted. 'Construct validity' was tested by examining
correlations with comparable items and domains in the Tacqol instrument. If this
disease related instrument was measuring HRQoL, it should correlate with the
generic instrument. Since disease specific instruments are more likely to detect
small changes, such correlations would not normally be very high. A Spearman
r a n k order coefficient between 0.4 a n d 0.6 w a s c o n s i d e r e d a c c e p t a b l e .
'Discriminatory validity' was assessed based on the hypothesis that HRQoL in
those with very frequent encopresis would be lower than with lower frequency.
Therefore, the mean domain scores in those with encopresis <2 times weekly, and
those with >2 times weekly were compared, using the independent Student's t
test.
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Results
Table 1 shows patient characteristics. Overall 27 of the 28 subjects completed the
first and second questionnaires, and each completed all items.
Table 1 Patient characteristics at time of completing the Defecation Disorder list ('DDL')
N Median age at intake in years (min-max)

27 10.7(7.3-14.3)

Number of patients constipation and encopresis
Number of patients constipation without encopresis
Number of patients Functional Non-Retentive Faecal soiling
Male sex
Median encopresis frequency / week (min-max)
Median months treatment before intake (min-max)
Median years of symptoms before intake (min-max)

18
4
5
18
2 (0-8 5)
3 3 (4.5- 132)
6.4 (1.4- 12.4)

Reliability (internal consistency and test re-test reliability)
Cronbach's a values ranged from 0.61 to 0.76, indicating good consistency within
the domains. ICCs ranged from 0.82 to 0.92, with an overall value for the
questionnaire of 0.87. This indicates good to excellent reproducibility.
Four items (18, 3 1 , 37, and 42) of the DDL suffered from floor effects, with 70%
choosing the highest possible score (lowest in terms of HRQoL). Three of these
items were in the social functioning domain. Only one item had to be removed
from the final instrument because it did not contribute to homogeneity (Cronbach's
alpha) in any of the four domains.
Therefore, the final instrument consisted of 37 items as is shown in appendix-1.
Table 2 Internal consistency (Cronbach's a) and Intra-class Correlation Coefficients (ICCs)
Domains

No. of items

Cronbach's a

ICCs

Constipation related
Emotional functioning
Social functioning
Treatment/interventions

3
13
11
10

0.65
0.76
0.63
0.61

0.92
0.89
0.82
0.87

Total instrument

37

0.87
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Validity
T h e c o r r e l a t i o n b e t w e e n t h e DDL a n d t h e generic i n s t r u m e n t w i t h S p e a r m a n r a n k
o r d e r coefficients w a s relatively low a n d r a n g e d from 0 . 0 3 to 0 . 7 4 . T h e d o m a i n s
r e l a t e d to 'positive e m o t i o n s ' a n d 'social f u n c t i o n i n g ' s h o w e d a n especially low
correlation. With r e s p e c t to d i s c r i m i n a t o r y validity, only t h e t r e a t m e n t d o m a i n
differed significantly b e t w e e n t h e g r o u p s (table 4). S u b g r o u p a n a l y s i s s h o w e d t h a t
in t h e m a l e s u b g r o u p a statistically significant difference b e t w e e n t h o s e w i t h a
h i g h a n d low e n c o p r e s i s frequency p e r s i s t e d in t h e t r e a t m e n t d o m a i n , b u t n o
differences w e r e found in t h e o t h e r d o m a i n s . In t h e female s u b g r o u p no d o m a i n s
w e r e significantly different w h e n c o m p a r i n g t h o s e w i t h h i g h a n d low e n c o p r e s i s
frequency.

Table 3 Correlations of the Defecation Disorder list ('DDLI with overlapping items and
domains on the TNO-AZL children's quality of life (Tacqol)
DDL item

Tacqol item

Spearman Rank order

Stomach aches
Angry to have problem
Being happy
Being happy

Stomach item
Feeling angry
Feeling happy
Feeling pleased

0.74
0.17
0.55
0.55

DDL Domain

Tacqol domain

Spearman rank order

Emotional functioning
Emotional functioning
Social functioning

Positive emotions
Negative emotions
Social functioning

0.03
0.19
0.14

Table 4 Discriminant validity of the Defecation Disorder list ('DDL') comparing children
with a low encopresis frequency <2 times per week = Group-1) and high encopresis frequency
(>2 times per week = Group-2)
Domains

Domain score
Group-1

Domain score
Group-2

p-value

Mean
difference (95% CI)

Constipation related
Emotional functioning
Social functioning
Treatment/ interventions

10.13
25.73
22.60
22.27

10.08
26.75
26.50
28.67

0.95
0.69
0.08
0.02

0.05 (-1.7-1.8)
1.02 (-6.2-4.2)
3.90 (-8.3-0.5)
6.40 (-11.8--1.0)

Total instrument

87.00

97.92

0.09

10.92 (-23.8-2.0)
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This study describes the development of the first HRQoL instrument specifically
for children with constipation and functional non-retentive faecal soiling. The
questionnaire was developed using accepted s t a n d a r d s for the development of
such instruments. The final questionnaire consisted of 37 items in four domains.
It appears to provide a valid and reliable instrument. The correlation with an
established generic HRQoL instrument (Tacqol) was relatively low. The response
rate to the questionnaire was excellent (96%). Patients filled in all items of the
questionnaire and so it appears to be satisfactory in terms of patient acceptability.
Establishing the validity of a HRQoL instrument is difficult given the absence of
gold standards (19). Validity of the DDL with respect to construct validity was
moderate. Comparable items and domains correlated moderately well with the
Tacqol instrument. This could be explained by subtle differences in wording. For
example, an item from the Tacqol asks about 'feeling angry' while an item from the
DDL asks about only 'feeling angry at having this disorder'; these items had a
correlation coefficient of 0.17 (table 3).
Childhood constipation is common and about 30% of patients continue to have
symptoms at 16 years of age (5) it is therefore important to have available an
HRQoL instrument. Generic quality of life instruments are considered unsatisfactory, and disease specific instruments are to be preferred (20-22).
Many children with constipation suffer from encopresis. This often h a s a
profoundly negative effect on the social and emotional aspects of life. Until now
there have been few studies formally evaluating the impact of these conditions on
quality of life. Two reports on children following surgical correction for anorectal
malformations and Hirschsprung's disease have reported that faecal soiling has a
major impact on the HRQoL (12,23).
The sensitivity of this instrument and its ability to detect changes over time
require further evaluation using larger samples of patients. Currently the
questionnaire is being translated into other languages, but these translations will
require formal evaluation.
Apart from differences in wording, the low correlation between the Tacqol and
DDL instruments implies that the instruments are not measuring the same thing.
Either the Tacqol is unsatisfactory or our instrument is not valid. Thus if a patient
with encopresis fills out an HRQoL questionnaire that does not address this specific
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symptom, the final score will be relatively lower than with a disease specific
instrument.
Validity with respect to the discriminatory capabilities of the instrument was
not as good as had been hoped. The confidence intervals of the domain scores
comparing those with a low and high frequency of encopresis were wide (table 4).
The mean differences between these groups were large for both the 'social
functioning' and 'treatment/interventions' domains. The latter difference was
significantly different (p=0.02). Comparing the total DDL scores of the two groups,
the mean difference was 10.9 (97.9 minus 87.00).
Four items in the HRQoL showed significant 'floor effects', so that they could not
be expected to detect changes over time. Three of these were in the social domain,
but they may nevertheless provide important information in other respects.
In summary, the DDL is a promising disease specific HRQoL instrument for
children between 7 and 15 years of age with constipation or FNRFS. The ultimate
purpose of this instrument is in the assessment of therapy and its impact on
HRQoL. It now requires further study in a larger patient population.
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Appendix 1 Domains and items of Defecation Disorder list ('DDL')
1) Constipation related (3 items)
don't like low defecation frequency
stomach aches
i'm satisfied with my defecation frequency
2) Emotional functioning (13 items)
worried about: inability to defecate, not feeling urge to defecate, having dirty (without
knowing) underwear
don't like dirty underwear
ashamed for defecation problem
thinking it is unfair to have this problem
being happy / being angry to have this problem
problem influenced my family
don't like having to stay on toilet for long time
think defecation will become worse
be able to solve problem by myself
3) Social functioning (11 items)
don't like going to the toilet somewhere else / toilet at school is unclean
don't mind dirty underwear
worried about: other people smelling dirty underwear, having dirty underwear at
school, being teased because of dirty underwear, having less friends, missing
hobbies, going on school camp
not feeling well last few weeks
trying to hide my defecation problem
4) Treatment/interventions

(10 items)

stomach ache / feeling worse after enema
enema is important
don't like: abdominal / rectal examination, oral medication, enema, rules imposed
because of problem, eating "healthy" food
seeing a doctor is important
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children: 12 years of longitudinal follow-up
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Abstract
Background
Functional non-retentive faecal soiling (FNRFS), encopresis in the absence of signs
of faecal retention, is a frustrating phenomenon in children and difficult to treat. It
is assumed that FNRFS will resolve spontaneously beyond puberty, however no
data on long-term outcome are available.

Aim
To investigate the very long-term outcome of FNRFS patients after intensive medical
treatment.

Methods
Between 1990 and 1999, 119 patients (96 boys) with FNRFS were enrolled in 2
prospective, randomised trials investigating the effect of biofeedback training and
/ or laxative treatment. Thereafter, follow-up (FU) was performed at 6 months, 1
year and thereafter annually until the end of data collection in September 2004. A
standardised questionnaire was used, either during clinical visit or by telephone,
to evaluate symptoms. Success was defined as having less than 1 encopresis episode
in 2 weeks while not using medication for more than 1 month.

Results
Median age at entry (25 t h -75 t h percentiles) was 9.2 (7.9-11.6) years and the median
duration of symptoms before intake (25 t h -75 t h percentiles) was 4.4 (3.0-6.7) years.
A 90% follow-up was achieved at all stages of the study. After 2 years of intensive
behavioural and medical therapy, 33 out of 112 (29.5%) patients were successfully
treated. The cumulative success percentage after 7 years of FU was 80%. At the
biological ages of 12 and 18 years, 49.4% (40/81) and 15.5% (9/58) of the patients
still had encopresis, respectively. Age at intake younger than 6 years in combination
with secondary encopresis was associated with a lower chance of achieving success
(HR: 0.51 (95% CI: 0.27-0.98), P=0.04). Relapse occurred in 37% of patients
(cumulative percentage after 7 years), and occurred most likely in the first two
years after an initial success.

Conclusions
Only 29% of the patients with FNRFS are successfully treated after two years of
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intensive treatment. Thereafter, a steady increase in success is observed.
Nevertheless, at the age of 18 years, 15% still have encopresis.

Introduction
Encopresis, the involuntary loss of faeces in the underwear after the age of four is
a frustrating symptom. Despite its high prevalence, 1-2% in otherwise healthy
school children, a first visit to the paediatrician is frequently delayed because of
shame and cultural taboos concerning encopresis (1). In more than 80% of the
patients, encopresis is the result of constipation. Prolonged faecal stasis results in
the involuntarily loss of faeces in the underwear several times per day and in
severe constipation even during the night. These patients are best treated with
oral a n d / o r rectal laxatives.
In approximately 20% of the children with encopresis, the faecal loss exists without
any sign of faecal retention and these patients are classified having functional nonretentive faecal soiling (FNRFS) (2-4). These children defecate >3 times per week on
the toilet and have no other symptoms of constipation. More importantly, and in
contrast with children with retentive encopresis, they have no faecal retention on
abdominal and rectal examination. Furthermore, these children have normal colonic
transit times and normal anorectal manometry results (3,5-7).
Recently, a prospective long-term follow u p study in children with constipation
showed that, in contrast to general belief, constipation continued beyond puberty
in 30% of the constipated children (8). To date, no data exist concerning the longterm prognosis of patients with FNRFS. Since 1990 we yearly contacted our cohort
of children with FNRFS who participated in two randomised controlled trials
evaluating the effect of biofeedback training and / or laxatives. In the present
study we aimed to investigate: 1) if FNRFS resolved during puberty, and 2) if there
are clinical factors associated with the achievement of clinical success and with
relapse after an initial successful period.
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Methods
All FNRFS-patients enrolled in the present study participated in two randomised
trials performed in our department between 1990 and 1999. The first study
compared the effect of laxatives and additional biofeedback training (BF) to laxative
treatment alone (5). During a 6-week treatment program all patients (N=71) received
Lactitol (5 gram/ 10 kg bodyweight), whereas half of the children were randomly
assigned to receive 5 additional sessions of BF.
The second study investigated the effect of biofeedback training with additional
laxative treatment compared to BF alone (6). During a 7-week program all patients
(N=48) underwent 5 BF sessions, whereas half of the children received additional
Lactulose (5 gram/ 10 kg bodyweight). In addition to laxative therapy a n d / o r BF
training, therapy in both studies consisted of a protocol including education about
encopresis, a high fibre diet and the fill in of a bowel diary. Motivation was enhanced
by praise and small gifts.
Patients in both studies (N=l 19) were referred to our tertiary gastro-intestinal
motility centre by general practitioners, paediatricians, psychiatrists, and school
doctors. At intake all patients fulfilled the criteria for FNRFS, defined as: two or
more encopresis episodes per week (for a period of at least one week in the preceding
12 weeks) with no signs of constipation: a defecation frequency of >3 per week, no
periodic passage of very large amounts of stool at least once every 7 - 3 0 days and
no palpable abdominal or rectal mass on physical examination (2). Encopresis
was defined as the voluntary or involuntary loss of loose stool in the underwear
after the age of 4 years (9). All children included in both treatment studies were
older than 4 years of age in order to understand the BF procedure. Children with
constipation and patients with organic causes of faecal incontinence such as
Hirschsprung's disease, muscle disorders, prior recto-anal surgery, spina bifida
(occulta), and mental retardation were excluded.

Data collection and Follow-up
After the end of the two randomised trials, all patients were enrolled in our longterm registry of follow-up (FU). In this long-term outcome registry we actively
contacted our former patient cohort in order to monitor success and relapse.
Children were contacted 6, 12 and 18 months after the end of the initial studies
and thereafter annually until September 2004. A standardised questionnaire was
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used for FU to evaluate symptoms, during an out-patient visit or by telephone
when the patient had been discharged. Data about defecation- and encopresisfrequency, and the use of medication were collected. Children who (still) had
encopresis were seen regularly at our outpatient clinic. Successful outcome ('clinical
success') was defined as having less than 1 encopresis episode in 2 weeks while
not using medication, such as loperamide for at least one month (8,9).

Statistical analysis
Baseline characteristics of the cohort were analysed in a descriptive way. The
frequency and timing of first success and relapse was presented in a Kaplan Meiercurve without adjustment for the discrete nature of the FU. To gain insight into
the clinical characteristics that are associated with clinical outcome during FU we
set up two different analyses.

Prognostic factors for success and relapse after initial success
In the first model, prognostic factors for the occurrence of first success were
analysed ('success model'). We used a complementary log-log regression model to
examine the relation between predefined baseline characteristics and the probability
of a good clinical outcome (10). This regression model assumes that a continuous
time, proportional hazards model has generated the underlying observations, but
because we observed only data grouped by 6 monthly or yearly intervals we used
a discrete hazard model to estimate the contributions of the independent variables
to the hazard. It has been shown that the discrete hazard model generates unbiased
estimates of the coefficients of a continuous time proportional hazards model (10).
A limited set of predefined baseline factors was entered. These factors were selected
based upon previous research findings and own interest.
The following factors at intake were examined: gender, frequency of encopresis,
family history, and earlier psychological treatment. If patients had primary
encopresis (i.e. never toilet trained at intake) or secondary encopresis (i.e. the
child had been toilet trained before intake but had regressed to incontinence) was
sub-divided into three categories. No onset of complaints of encopresis before the
age of 6 and secondary encopresis, onset of complaints before the age of 6 with
secondary encopresis and onset of complaints before the age of 6 with primary
encopresis. Frequency of encopresis at intake was dichotomised into: seven times

129

encopresis a week or less versus seven times per week or more.
Because of the low number of events, we analysed all relapses in the two years
following initial success combined rather than in a discrete time model. A standard
logistic regression model was used to examine predictive factors for relapse after
an initial success. The same factors were examined as in the success model.
Analyses were performed with SAS software version 8.2 and SPSS version 11.0.

130

Chapter 8

Results
Patient characteristics
A t o t a l of 114 p a t i e n t s were enrolled in t h i s l o n g - t e r m follow u p s t u d y of w h i c h 9 0
w e r e b o y s (79%). M e d i a n age a t i n t a k e w a s 9.2 y e a r s , w h e r e a s t h e m e d i a n age of
o n s e t of defecation p r o b l e m s w a s 4 y e a r s . T h e r e w e r e n o significant differences
b e t w e e n b o y s a n d girls with r e g a r d s to p a t i e n t c h a r a c t e r i s t i c s at i n t a k e (table 1).
Table 1 patient characteristics at intake.
Number of patients in study
Median age at intake in years (25 t h -75 t h percentiles)
Median years of symptoms before intake (25 t h -75 t h percentiles)
Median encopresis frequency / week (25 t h -75 t h percentiles)
Median defecation frequency / week on toilet (25 t h -75 t h percentiles)
Primary encopresis (i.e. never toilet trained at intake)
Daytime enuresis
Night time enuresis
Median months treatment before intake (25 t h -75 t h percentiles)
Psychological treatment before intake
Positive family history

114 (90 male)
9.2 (7.9-11.6)
4.4 (3.0-6.7)
8.0 (5.0-14.0)
7.0 (7.0-10.0)
32%
28%
26%
5.5 (2.0-24.0)
28%
20%

Clinical outcome during follow-up
A t o t a l of 119 c o n s e c u t i v e c h i l d r e n w i t h F N R F S t o o k p a r t in two p r e v i o u s
r a n d o m i s e d , large biofeedback s t u d i e s (5). Five p a t i e n t s did n o t c o m p l e t e t h e s e
t r e a t m e n t s t u d i e s , c o n s e q u e n t l y 114 c h i l d r e n w e r e enrolled in t h e p r e s e n t FU
s t u d y . D u r i n g t h e 12 y e a r period of t h e c u r r e n t FU s t u d y , 10 of t h e 114 p a t i e n t s
w e r e lost to FU, in all c a s e s d u e to a c h a n g e to a n e w a n d u n k n o w n a d d r e s s .
D e s p i t e all efforts, we were u n a b l e to t r a c e t h e n e w a d d r e s s e s of t h e s e s u b j e c t s .
T h e overall FU p e r c e n t a g e t h r o u g h o u t t h e s t u d y w a s therefore 9 0 % . Figure 1 s h o w s
t h e p e r c e n t a g e s of clinically s u c c e s s f u l p a t i e n t s a t different y e a r s of FU. At o n e
y e a r of follow-up, only 2 8 . 6 % of p a t i e n t s w e r e successfully t r e a t e d after t h e initial
s t u d y p r o t o c o l of 6-7 w e e k s . At two y e a r s , still only 2 9 . 5 % of p a t i e n t s w e r e
s u c c e s s f u l l y t r e a t e d d e s p i t e i n t e n s i v e t r e a t m e n t a n d frequent follow-up. F i g u r e 1
s h o w s a s t e a d y i n c r e a s e in s u c c e s s from t h r e e y e a r s of FU a n d f u r t h e r on. T h i r t e e n
p a t i e n t s r e a c h e d twelve y e a r s of FU a t t h e time of this report; t h e y were all clinically
successful.
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Success at different years of FU
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Figure 1: Percentage of clinically successful patients at different years of follow-up. The
number on top of each bar indicates the number of patients available for FU in that year.
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Figure 2: Success percentages at different (biological) ages.

Figure 2 s h o w s t h e FU r e s u l t s a c c o r d i n g to biological age. A s t e a d y i n c r e a s e in
p e r c e n t a g e of successfully t r e a t e d p a t i e n t s c a n b e o b s e r v e d from t h e age of 7.
However, a t t h e age of 12 y e a r s , still 4 9 % of t h e p a t i e n t s w a s n o t s u c c e s s f u l l y
t r e a t e d a n d h a d a t l e a s t 1 e n c o p r e s i s e p i s o d e p e r 2 w e e k s . At 18 y e a r s of a g e , 8 5 %
of t h e FNRFS p a t i e n t s w e r e clinically s u c c e s s f u l . At t h i s age, 8 1 % of p a t i e n t s h a d
no encopresis any more.
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Frequency and prognostic factors for first success
Success model
Figure 3 shows the cumulative percentage of FNRFS patients achieving at least
one successful period somewhere during the course of FU. Cumulative success
percentages were not significantly different between boys and girls during all FU
time points (p=0.67, log-rank test) (figure 3). Within one year after the initial
treatment period of 6-7 weeks, clinical success was obtained at least once in 36%
of patients. After 5 years of FU this percentage was 75%. After 7 years of FU the
cumulative percentage of children who did experience at least one successful
outcome was 80%. In other words, after 7 years of FU 20% of children had not
once experienced successful treatment outcome.

Figure 3: cumulative percentage of
children who achieved successful
treatment.

1UU

80 "

60 "

40 "

£

20

Girls
Boys

i

0

•

i

•

1 2

i

•

i — ' — i — ' — i — • — i — • — i

3
4
5
Follow-up (years)

6

7

The different variables associated with first success after treatment in the patient
sample are depicted in table 2 (univariate- and multivariate analysis). We found
age at onset of symptoms younger than 6 six years in combination with secondary
encopresis to be associated with a lower chance on achieving success (HR: 0.51
(95%

CI: 0.27-0.98), P=0.04). Other factors mentioned in table 2 were not

associated with a lower chance on achieving a first success somewhere during
FU. Nevertheless, a trend was observed towards a diminished n u m b e r of clinical
successful children who had received prior psychological treatment (HR: 0.60
(95% CI: 0.35-1.01), P=0.06).
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Table 2 Factors predicting first treatment success
(Hazard ratios (HR) and 95% confidence intervals (CI)).

Male sex
Encopresis more than 7 /wk
Family history positive
Psychological treatment
> 6 years and secondary encopresis
< 6 years and secondary encopresis
< 6 years and primary encopresis

Hazard ratio (95%CI),
univariate analysis

Hazard ratio (95% CI),
multivariate analysis

1.06(0.65-1.74)
0.65 (0.42-0.99)
0.93 (0.56-1.54)
0.62 (0.39-0.98)
1.00 (reference)
0.54 (0.29-1.01)
0.55 (0.28-1.05)

1.24(0.72-2.14)
0.77(0.49-1.22)
0.91 (0.53-1.54)
0.60(0.35-1.01)
1.00 (reference)
0.51 (0.27-0.98)
0.62(0.31-1.24)

Frequency and prognostic factors for relapse after initial successful
treatment
Relapse
Figure 4 (KM curve) s h o w s t h e c u m u l a t i v e p e r c e n t a g e of r e l a p s e s d u r i n g FU after
achievement of initial s u c c e s s . Cumulative relapse p e r c e n t a g e s were not significantly
different b e t w e e n b o y s a n d girls d u r i n g all FU time p o i n t s (p=0.41, log-rank test).
Within t h e first 2 y e a r s after initial s u c c e s s , r e l a p s e s o c c u r r e d m o s t frequently:
after 1 year 2 9 % , a n d 2 y e a r s after their original successful t r e a t m e n t , 3 4 % of patients
e x p e r i e n c e d a r e l a p s e . After 7 y e a r s of FU t h e c u m u l a t i v e p e r c e n t a g e of children
w h o experienced a r e l a p s e a t least once after initial s u c c e s s w a s 3 7 % .
Multivariate a n a l y s i s (table 3) s h o w e d t h a t n o single factor could b e significantly
r e l a t e d to r e l a p s e after a n initial s u c c e s s f u l t r e a t m e n t o u t c o m e .
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Figure 4: cumulative percentage o
children who relapsed after initial
successful treatment.
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Table 3 Factors predicting relapse after an initial success (Odds ratios and 95% confidence
intervals (CI)).

Male sex
Encopresis more than 7 / week
Family history positive
Psychological treatment
> 6 years and secondary encopresis
< 6 years and secondary encopresis
< 6 years and primary encopresis

Odds ratio (95%CI),
univariate analysis

Multivariate Odds ratio
(95% CI)

1.54 (0.53-4.48)
1.05 (0.44-2.48)
0.87 (0.31-2.44)
0.89 (0.34-2.30)
1.00 (reference)
0.60(0.17-2.09)
1.02 (0.28-3.77)

1.78(0.58-5.54)
1.04(0.41-2.62)
0.91 (0.31-2.69)
0.89(0.31-2.60)
1.00 (reference)
0.50(0.13-1.86)
0.98(0.23-4.10)
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Discussion
This is the first study describing the long-term follow-up of patients with functional
non-retentive faecal soiling (FNRFS). After two years of intensive medical and
behavioural treatment only 29% of the children were successfully treated. At the
age of 12, almost 50% of the children still suffered from encopresis. Although a
steady increase in success was observed over the years and even during puberty, in
15% of the FNRFS patients, encopresis persisted into young adulthood. Clinical
success was lower in patients with an onset of encopresis younger than six years in
combination with secondary encopresis. Relapses were frequent (cumulative
percentage 37%), occurring most likely within the first two years after an initial
success.
Patients with functional non-retentive faecal soiling (FNRFS) differ substantially
from constipated children with respect to patient characteristics and success
percentage. FNRFS patients are mainly boys (79% in this sample) whereas in
children with constipation the male: female ratio is 3:2. Compared to constipated
children participating in our long-term FU study (8), FNRFS patients had less
therapy before intake (5.5 months vs. 15 months), had more day- and night-time
enuresis (28%/26% vs. 8%/18% respectively), and were more likely to have a
positive family history (20% vs. 13%).
Another important difference was the delay in presentation; FNRFS patients
presented to our outpatient clinic at the age of 9.2 years whereas constipated
children were seen at the age of 6.5 years (11). We hypothesise, that parents of
children with FNRFS are ashamed of failing to successfully toilet train their child
and therefore postpone a doctors visit. In contrast, children with constipation
complain of infrequent, painful defecation which is a good reason for the parents
to visit a doctor earlier. While in FNRFS patients the absence of accompanying
symptoms such as painful or infrequent defecation will often not alarm parents.
Moreover, encopresis in the absence of constipation will often not be recognised
as separate clinical entity by general physicians and paediatricians and might
cause a delay in referral after unsuccessful therapy.
Clinical success, i.e. less than one encopresis episode in two weeks without the
u s e of medication influencing motility, was achieved in only 29% of FNRFS patients
at two years of FU. Thereafter, a steady increase in success was observed. Of all
young adults (aged 18) 85% was free of encopresis. In contrast, we reported a
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significant higher percentage of success after 1 year of treatment (59%) in children
with chronic constipation (8). In these patients, from 9 years on until the age of
16, a steady but less pronounced increase in success percentage was observed
(70% at 16 years). Thereafter this percentage of success remained stable into young
adulthood (70% successful at age 18). We can only speculate about the difference
in success between non-retentive and retentive encopretic children. Van Ginkel et
al. clearly showed that laxatives were not helpful and even worsened the frequency
of encopresis episodes in patients with FNRFS (6). We now know that behavioural
therapy consisting of structured toilet training three times daily after meals and
keeping a bowel diary together with education is the only effective therapy in FNRFS,
while children with constipation need additional long lasting laxative treatment.
As stated, a strict toilet training programme is the corner stone of FNRFS
treatment. Thus, motivation to adhere to this intensive programme is of paramount
importance in children with FNRFS. During puberty, the increase in success
percentage might be the result of 'peer-pressure'. During this critical period,
influences of the social environment of the young adolescent could pursue him or
her to sustain toilet-training three times daily.
We have no explanation for the observed negative relation between success and
regression to incontinence in children younger t h a n 6 years (i.e. secondary
encopresis). In constipated children a young age at onset of symptomatology was
a negative predictive factor for success as well (8,12). In these studies it was
suggested t h a t in young children u n d e r l y i n g organic pathophysiological
mechanisms are responsible for their symptoms in contrast to children who have
an onset of constipation after many years of normal defecation.
The high percentage of relapse within the first two years after an initial success
has consequences for the management of FNRFS patients. It underscores that
these children should be closely monitored for at least two years after initial success.
Based on our clinical experience we suggest continuing toilet training and keeping
the bowel diary in combination with regular outpatient visits.
In conclusion, in children with FNRFS a cumulative success percentage of 80% is
found after 12 years of follow-up. However, in those reaching the age of 18 years, still
15% have encopresis. Relapse after an initial success occurs frequently and most
likely in the first two years after successful treatment. This high percentage of relapse
stresses the importance of intensive monitoring and follow-up of FNRFS patients.
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Abstract
Background
Recently, polyethylene glycol (PEG 3350) has been suggested as a good alternative
laxative for lactulose as a treatment option in paediatric constipation (PC). However,
no large randomised controlled trials exist evaluating the efficacy of either laxative.

Aim
To compare PEG 3350 (Transipeg®: i.e. Polyethylene glycol with electrolytes) with
lactulose in PC and evaluate clinical efficacy / side effects.

Methods
100 patients (aged 6 months-15 yrs) with PC were included in an 8 week double
blinded, randomised controlled trial. After faecal disimpaction, patients < 6 years
received PEG 3350 (2.95 gram/sachet) or lactulose (6 gram/sachet), while children
> 6 years started with 2 sachets/day. Primary outcome measures were defecation
and encopresis frequency / week and successful treatment after 8 weeks. Success
was defined as a defecation frequency > 3 / week and encopresis < 1 every 2 weeks.
Secondary outcome measures were side effects after 8 weeks of treatment.

Results
A total of 91 patients (49 male) completed the study. A significant increase in
defecation frequency (PEG 3350: 3 pre vs. 7 post treatment / week; lactulose: 3
pre vs. 6 post / week) and a significant decrease in encopresis frequency (PEG
3350: 10 pre vs. 3 post / week; lactulose: 8 pre vs. 3 post / week) was found in
both groups (NS). However, success was significantly higher in the PEG group
(56%) compared to lactulose (29%). PEG 3350 patients reported less abdominal
pain, straining and pain at defecation than children using lactulose. However, bad
taste was reported significantly more often in PEG group.

Conclusion
PEG 3350 (0.26 + 0.11 g/kg), compared with lactulose (0.66 + 0.32 g/kg), provided
a higher success rate with fewer side effects. PEG 3350 should be the laxative of
first choice in childhood constipation.

140

Chapter 9

Introduction
Despite the fact that childhood constipation is the most common complaint in
childhood gastrointestinal disease, no large placebo controlled, randomised trials
are available (1). There is no information concerning the maximum dose, duration
or long-term side effects of any compound used in the treatment of childhood
constipation. Therefore, the treatment of these children is symptomatic and based
mainly on clinical experience. It consists of behavioural intervention and oral and
sometimes rectal laxatives. The behavioural component includes structured toilet
training and keeping a bowel diary.
In the Netherlands the first line compound is an osmotic laxative such as lactulose.
This synthetic disaccharide is fermented by colonic bacteria and results in a
decrease of colonic pH, resulting in expansion of faecal volume and acceleration of
colonic transit. The action of lactulose is dependent on the colonic microflora, and
a large amount of gas is produced as a result of this fermentation, causing bloating
and abdominal pain (2,3). Lactulose is also associated with changes in bacterial
colonic flora and a subsequent decrease in efficacy with long-term use (2).
Recently, low dose polyethylene-glycols (PEG) have been suggested as alternative
treatments for constipation. This non-absorbable compound with a high molecular
mass is not metabolised by colonic bacteria and acts by osmosis and volume
expansion in the large intestine (4). PEG 3350 appears to be safe as the PEG load
recovery in urine is minimal and similar for normal (0.06%) and inflammatory
bowel subjects (0.09%) (5). PEG electrolyte solutions were successfully and safely
used to rapidly clean the colon of adults and children with refractory constipation
(6-9). In the long term treatment of constipated adults, PEG was recently shown to
be superior to placebo or lactulose with less side-effects (10-12). There have been
indications that low doses of PEG are also a good alternative in the treatment of
constipated children (13,14). However, there are no randomised controlled trials
comparing the efficacy of PEG 3350 and lactulose in paediatric constipation. The
aim of this study was to compare the clinical efficacy and safety of PEG 3350
(Transipeg®: Polyethylene glycol with electrolytes) and lactulose in the treatment
of functional childhood constipation.
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Patients & Methods
Patients
Children with constipation were referred by general practitioners, school doctors,
and paediatricians. Childhood constipation was defined as having at least 2 out of 4
of the following symptoms for the last 3 months: less than 3 bowel movements per
week; encopresis more than once a week; large amounts of stool every 7-30 days
(large enough to clog the toilet); palpable abdominal or rectal mass on physical
examination (15). Children aged 6 month to 15 years were included in this study.
Children with organic causes for defecation disorders, including Hirschsprung's
disease, spina bifida occulta or hypothyroidism were excluded from the study.

Study design
The study had a two parallel group, double blind, randomised, prospective,
multicentre comparative design and was performed in the Academic Medical Centre
at Emma Children's Hospital, Amsterdam, and two non-teaching hospitals also in
the Netherlands. The design was approved by the ethics committees of each centre
and conducted in compliance with the Helsinki Declaration. Patients were randomly
assigned to receive either lactulose (6 g [sachet]) or PEG 3350 (2.95 g [sachet]).
Unlabeled, numbered boxes with unlabeled sachets were prepared by the AMC
pharmacy and handed out to the patients after randomisation. The box contained
180 sachets containing either lactulose 6 grams per sachet or PEG 3350 2.95
gram per sachet.

Run-in phase
For one week before the study medication was prescribed, defecation and encopresis
frequency, stool consistency, and abdominal pain were recorded. The use of oral
laxatives was not allowed during this week. At the end of the week patients received
one enema daily for three days to clear any rectal faecal remains. Subjects < 6
years of age received 60 ml Klyx (sodium-dioctylsulfosuccinate and sorbitol) while
those > 6 years of age received 120 ml Klyx. Other recorded baseline characteristics
were: feeling of bloating, nausea, vomiting, flatulence, painful defecation, and
diarrhoea.
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Treatment nhase
Based on earlier studies and clinical experience (15,16) patients aged between 6
months and 6 years of age (inclusive) began treatment with one sachet of either
PEG 3350 or lactulose per day (2.95 g or 6 g respectively), while those older than
6 years of age were given two sachets per day (5.9 g PEG 3350 or 12 g lactulose).
Clinical efficacy and tolerability were recorded in a diary using scores for defecation
and encopresis frequency, abdominal pain, feelings of bloating, nausea, vomiting,
flatulence, painful defecation, and diarrhoea. Patient assessment of the taste of
the treatment was also recorded. Toilet training after each meal (5 minutes) was
advised and small gifts and praise were used to enhance compliance.
After one week of treatment, efficacy and tolerability as recorded in the diary
were assessed. If the treatment was considered to be having insufficient effect
(persisting symptoms) the dose was increased by one sachet (an additional 2.95 g
PEG 3350 or 6 g lactulose). However, if diarrhoea was reported (overdosing) the
original dose was reduced by 50% (i.e. to one sachet or half a sachet). A stimulant
laxative was prescribed if the clinical condition had not improved compared with
baseline (not successful) with the maximum amount of laxative sachets per day.
Clinical evaluation and assessment of diaries was carried out at enrolment and
at 1, 2, 4, a n d 8 weeks, where treatment dose was also appropriately adjusted
(Figure 1).

Figure 1 Defecation frequency (left) and encopresis frequency (right) in the PEG group
(white bars) and Lactulose group (black bars).
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Follow-up
After the initial double blind phase patients were asked to continue in an open
label assessment for an additional 18 weeks, in which all patients were treated
with PEG 3350. Symptoms continued to be recorded in a diary, with outpatient
clinical follow-up at 4, 8, and 26 weeks after entering the follow-up period, providing
a total study time of 34 weeks. If patients were unable to visit the outpatient clinic
for follow-up, history was obtained by telephone.

Efficacy
The primary efficacy endpoints were frequency of stools, frequency of encopresis
and overall treatment success at 8 weeks. An increase in defecation frequency
was considered to have improved if it rose to three or more times a week, while
encopresis had to decrease to an incidence of one episode or less every two weeks.
Overall treatment success was defined as three or more bowel movements a week
and one encopresis episode or less every two weeks. Stool consistency was also
recorded but due to the nature of the parameter and the difficulty in applying semiquantitative values to the categories, statistical analysis of this endpoint is limited.

Safety
The incidence of adverse events during the eight weeks of treatment was also
documented. Both the incidence and severity of gastrointestinal (GI) adverse events
were recorded in the diary and assessed at week 1, 2, 4, and 8 of the double blind
period of the trial, with a three point scale: 0 = no GI symptoms present, 1 = GI
symptoms present to some extent, 2 = GI symptoms present.

Statistics
It was estimated that a total sample of 90 patients would be adequate to show a
difference of at least 30% more success at 8 weeks using PEG 3350 compared to
lactulose with a two-tailed alpha level of 0.05 with a power of 80%. The analysis
was performed as a per protocol analysis including those subjects that completed
the double blind treatment period. Values are expressed as mean ± standard
deviation (SD). Comparisons between the two treatment groups were performed
using Student's t tests or non-parametric Mann-Whitney U tests according to the
distribution of values and %2 tests. A P value < 0.05 was considered significant.
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Logistic regression was applied in order to detect variables prognostic for success.
The following variables were included in the logistic regression: age at enrolment,
number of months treatment before enrolment, composite variable of encopresis
and soiling, family history, and gender.
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Results
Between 01-05-2001 and 01-05-2002, 100 patients (aged 6 months-15 years) with
childhood functional constipation were included in this study. The majority of
patients (76) were treated in the outpatient clinic of our tertiary hospital; 24 patients
were included and treated in the 2 non-teaching hospitals. As shown in Table 1,
no significant differences were found with respect to demographic data and recorded
baseline characteristics between the two treatment groups. There were 9-drop
outs due to various reasons (see Table 1). Therefore, the final data set consisted of
a total of 91 patients (46 in the PEG group and 45 in the lactulose group). As no
withdrawals occurred due to efficacy reasons, data analysis is based on these 91
patients (per-protocol analysis).
Table 1 Baseline characteristics.
PEG 3350

lactulose

N u m b e r of patients at randomisation
Age in years (SD)
Sex (male/female)

50
6.5 ± 3.2
27/23

50
6.5 ± 3 . 4 (P = 0.9)
2 8 / 2 2 (P = 0.7)

N u m b e r of patients not withdrawn
Mean age in years (SD)
Sex (male/female)

46
6.5 ± 3.2
24/22

45
6.6 + 3.4
25/20

32
29
30
24

30
30
^5
26

4
2
0
1
1

5
2
2
1
0

Inclusion criteria (in no. of patients)
Defecation frequency <3/week
Encopresis > 1/week
Large a m o u n t s of stool
Faecal impaction
P r e m a t u r e withdrawal
Lost to follow u p
Helicobacter positive
Reason u n k n o w n
Bad palatability of study medication

PEG: Polyethylene glycol

Clinical efficacy at 8 weeks
Compared to intake, a significant increase in mean defecation frequency / week
and a significant decrease in mean encopresis frequency / week were found at 8
weeks in both groups (Table 2). There was no significant difference between the
two patient groups with respect to these two parameters at 1, 2, 4, and at 8
weeks of the study (see Figure 1 and Table 2). Dividing patients in accordance
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with age (< 6 years and > t h a n 6), the same results were found with respect to
defecation and encopresis frequency at 8 weeks (see Table 2).
Table 2 PEG 3350 vs. lactulose, clinical parameters, success percentages (95% CI) and
dosage of laxative (Student T test).
PEG 3350
Defecation frequency/
Intake
week
All age groups
2.59 ± 3.34
< 6 years
1.39 ± 1.09
> 6 years
3.69 ± 4.25

P-value

8 weeks
7.12 ± 5 . 1 4
7.18 ± 4 . 7 0
7.08 ± 5.57

Encopresis frequency/
Intake
8 weeks
week
All age groups
9.70 ± 14.98 3.11 ± 5.41
< 6 years
14.25 ± 19.69 3.54 ± 5.61
> 6 years
5.52 ± 6.83
2.72 ± 5.34
Success percentages
At 8 weeks (95% C.I.) 5 6 %
FU 4 weeks
53%
FU 8 weeks
54%
FU 26 weeks
63%

(39-70)
(36-68)
(37-71)
(46-76)

<0.01
<0.01
<0.01

<0.01
=0.01
0.07

lactulose
Intake

8 weeks

2.75 ± 3.08
1.76 ± 1.26
3.83 ± 4.04

6.43 ± 5.18
5.22 ± 3 . 9 2
7.70 ± 6.07

Intake

8 weeks

7.73 ± 11.17
7.54 ± 14.02
7.93 ± 7.18

2.84 ± 3.59
3.56 ± 4 . 5 1
2.08 ± 2.14

29%
36%
41%
47%

Medication (sachet/day)
At 8 weeks
1.99 ± 0.3

(16-44)
(21-53)
(26-58)
(32-62)

2.4 ± 0 . 4

P-value

<0.01
<0.01
=0.01

<0.01
0.172
=0.01

0.02
0.18
0.36
0.13

0.03

PEG: Polyethylene glycol, FU: Follow-up. The lactulose group experienced a significant
increase in success after changing to PEG at the end of the intervention period (29%)
compared to FU at 26 weeks (47%) (P=0.05)

Success percentages
A significantly higher number of patients in the PEG group were successfully treated
after 8 weeks of treatment compared with the lactulose group (PEG: 56% vs.
lactulose: 29%; P=0.02). This difference was irrespective of age (< 6 years and > 6
years). Success rates did not change in the PEG 3350 treatment group during the
follow-up period (see Table 2). In the group of children on lactulose, who openly
switched to PEG 3350 at the end of the 8-week study period, a significant increase
in success rate was found (29% to 47%; P=0.05) after 26 weeks follow up.
A total of 26 patients were treated with laxatives for at least one year prior to the
start of the study. Of these patients, 14% and 33%, respectively, were treated
successfully with lactulose or PEG 3350 (NS). In contrast, in those children treated
for less than 1 year, a significant difference in success was found between patients
treated with PEG 3350 (63%) or lactulose (31%) (P=0.02).
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Prognostic variables for success
In multivariate analysis to identify predictors of success, using a logistic regression
model, the factors age at enrolment and family history did not significantly
contribute to success of the treatment. However, the overall success rate after the
8 week treatment period was higher in female patients (P=0.025), lower in children
who were treated for more than one year before enrolment in the present study
(P=0.008) and lower in those children with higher frequencies of encopresis at
enrolment (P=0.017).

Side effects
During the 8 week study period there were no serious or significant adverse events
recorded. Figure 2 shows that significantly more adverse events were reported by
patients using lactulose compared with patients on PEG. However, significantly
more children complaint of bad palatability of PEG compared with those receiving
lactulose. This resulted in the premature withdrawal of 1 patient in the PEG group.
Serious side effects were not reported in either group.
Figure 2 Side effects after 8 weeks of study of PEG group (white bars) and lactulose group
(black bars).
Side effects after 8 weeks

Abdominal
pain

Bad
palatability

Pain at
defecation

Straining at
defecation

Bloating

Diarrhea

Flatulence

Nausea

Hard stool
consistency

Vomiting

P<0.05. PEG: Polyethylene glycol 3350.

Treatment dosage
The mean PEG dosage at 4 weeks and 8 weeks for children who clinically improved
was 5.07 ± 1.36 gram / day and 5.40 + 2.30 gram / day, respectively. In the lactulose
group, doses associated with improvement were 11.52 ± 4.56 g/day (1.9 sachets)
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and 13.86 ± 6.66 g/day (2.3 sachets) at 4 and 8 weeks respectively. Dividing clinically
successful patients (after 8 weeks) into those < 6 years and those > 6 years, the
optimal dose of PEG was 0.26 ± 0.13 g/kg/day and 0.26 ± 0.07 g/kg/day, respectively.
The optimal dose of lactulose in clinically successful patients < 6 years and > 6
years was 0.96 + 0.45 g/kg/day and 0.45 ± 0.27 g/kg/day, respectively.
In the PEG group the mean stool frequency increased by 1.89 / week (P =0.03)
after an increase in the dose with one sachet during the clinical visit. No increase
in stool frequency was found in the lactulose group after increasing the dose. Nine
children in the PEG 3350 group and ten children in the lactulose group needed an
additional stimulant laxative (bisacodyl) (NS).
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Discussion
In this randomised controlled, double blind study in children with constipation,
we found that compared with baseline, both PEG 3350 (PEG 3350) and lactulose
resulted in a significant increase in defecation frequency and a significant decrease
in encopresis frequency after 8 weeks of treatment. Clinical improvement was
irrespective of age at intake (i.e. < 6 years and > 6). Follow u p at 6 months showed
a comparable increase in defecation frequency and decrease in encopresis frequency
in both groups. During the intervention- and open-label follow-up period, these
clinical parameters were not significantly different between the two treatment
groups.
PEG 3350 (PEG 3350) was associated with a significantly higher success rate, (56%)
than lactulose (29%). Similar success percentages for PEG 3350 were found by LoeningBaucke, both after the intervention period and at 6 months follow up (13). Comparison
with other paediatric studies using PEG 3350 in the treatment of constipation is
difficult as no criteria for success were mentioned in these studies (14,17). A similar
success rate of lactulose was reported in an earlier study evaluating the additional
effect of biofeedback training (33%) in children with chronic constipation (15). In
this latter study, a significant increase in success was found (52%) at six months
follow u p compared with the success percentage at the end of the intervention
period (15). It is unclear if the similar significant increase in success of the group
of children who openly switched to PEG 3350 at the end of the 8-week study
period is the result of PEG 3350 or of our intensive follow u p programme.
In accordance with previous studies, a low encopresis frequency and a short
period of treatment before enrolment were associated with successful treatment
outcome (18). A longer period of treatment suggests an early age of onset of
constipation, indicating a primarily organic underlying mechanism, in contrast
with children who have shown normal defecation for many years before experiencing
constipation. Our study shows that children with encopresis are more difficult to
treat, underscoring the necessity of long-lasting laxative (oral a n d / o r rectal)
treatment. Conflicting data exist concerning the relation between success and
relevant cofactors such as sex, positive family history, clinical parameters, anorectal
parameters (abnormal contraction of the external sphincter), histological parameters
(a decreased number of interstitial cells of Cajal, reduced ganglionic density and
size), and symptoms before intake (18-25).
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In accordance with others evaluating PEG 3350 in the treatment of children with
constipation, only mild side effects were reported (6,13,14,26). In contrast with an
adult study comparing PEG 3350 with lactulose, abdominal pain, straining on
defecation, and pain during defecation occurred significantly less often in those
children receiving PEG 3350 compared with children receiving lactulose (11).
Surprisingly, flatulence did not differ between the two treatment groups, as has
been reported by others (10,11). Therefore, mechanisms other than colonic
fermentation must also play a role in abdominal pain and the production of flatus
in these children, like an osmotic effect or an increase of colonic motility (10,27,28).
We have no good explanation as to why children receiving lactulose experienced
significantly more straining and pain during defecation than children receiving
PEG 3350. One can speculate that the dose of lactulose was too low. However, no
difference was found in stool consistency or the prevalence of diarrhoea, suggesting
an adequate dosage of lactulose.
In the Netherlands, PEG 3350 without electrolytes (Miralax; Braintree Laboratories,
Braintree, Massachusetts, USA) is not available. Although a significant number of
children did not like the salty taste of PEG 3350, compliance was high. Only one
child prematurely finished the study because of bad palatability.
The mean effective dose of PEG 3350 for the treatment of constipation in children
< 6 years and older than 6 years was 0.26 ±0.13 g/kg/day, and 0.26 ± 0 . 0 7 g / k g /
day, respectively. Although the dose administered was lower than that used in
other studies in children with constipation, comparable effects on clinical
parameters were found (13; 14; 17). In contrast to these studies, we used PEG-ELS
with additional electrolytes (iso-osmotic), which might exhibit a more potential
osmotic effect than PEG without electrolytes (hypo-osmotic) (29).
In both treatment groups, approximately 20% of patients needed additional
stimulant laxatives during the intervention period. This is in contrast with results
of Attar and colleagues (11) who showed that significantly less (adult) patients
with PEG 3350 needed stimulant laxatives (suppositories or micro-enemas)
compared with lactulose. For practical purposes, we were not able to prescribe a
higher dose, as suggest by others (28), as the maximal amount of PEG 3350 in this
study was 8.85 grams per day.
In conclusion, the results of this study show that PEG 3350 was more effective
with fewer side effects than lactulose in the treatment of childhood constipation.
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Therefore, PEG 3350 should replace lactulose as the first treatment option in
children with mild and severe constipation. The optimal dose of PEG 3350 for
children younger than six years is 0.26 ± 0.13 g r a m / k g / d a y and 0.26 ± 0.07
g r a m / k g / d a y for those older than six years.
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Summary & conclusions
Childhood defecation disorders are common in general paediatric practice, and
result in 3 % of all consultations to a paediatrician (1). These disorders form the
most common complaint in childhood gastrointestinal disease, and can make u p
to 25% of all consultations to a paediatric gastroenterologist (2). The two major
entities within childhood defecation disorders are paediatric constipation (PC) and
functional non-retentive faecal soiling (FNRFS). The most frequently presented
symptom in children with PC and FNRFS is encopresis (3). Encopresis is defined
as the (in-) voluntary faecal soiling of underwear in children older than 4 years (4).
PC is characterised by a combination of (2 out of 4): a low defecation frequency,
encopresis, the passage of large amounts of stool and the presence of faecal retention
found at physical examination (4,5). On the other hand, FNRFS refers to encopresis
as an isolated complaint in the absence of constipation (6). Although our
understanding of the pathophysiology has grown in recent decades, the causes
and pathophysiology underlying childhood defecation disorders remain largely
obscure. Despite the prevalence of these symptom complexes, large randomised
trials comparing treatment strategies are sparse (7). Consequently the management
of these children is symptomatic and mainly based on clinical experience. This
thesis describes the role of the rectum in paediatric defecation disorders.
Furthermore, a health related quality of life questionnaire is developed to better
understand the role of infrequent defecation and encopresis on the general well
being of the child with defecation problems. Finally standard and newer treatment
strategies are evaluated in children with constipation and FNRFS. These aims are
described in more detail in chapter 1.
Chapter 2 provides a thorough and sometimes critical overview on the current
diagnostic criteria, symptomatology, pathophysiology, diagnostic procedures,
treatment and long-term follow-up in childhood constipation. Although constipation
is the most prevalent gastrointestinal symptom in childhood, only little is known
about the (patho-)physiology of defecation and the mechanisms involved in
disturbed defecation. Moreover, and very disappointingly, only a few studies have
been reported evaluating the efficacy of treatment regimens in this common
childhood disorder. No well designed randomised trials with enough statistical
power have been performed to provide thorough answers to relevant clinical
questions. Paediatric defecation disorders deserve much more attention than they
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currently do. Large double-blind, randomised controlled trials with well defined
outcome measures should be performed. These studies are necessary to compare
the safety and efficacy of different laxative regimens in children with constipation
of varying severity. These trials should cover longer foliow-up periods and include
social outcomes (quality of life, school performance, and family history) as well as
clinical relevant outcomes. Future international collaboration is necessary to
develop and validate standard constipation-questionnaires in which difficult items
as encopresis and soiling, large amounts of stool, consistency of stool, retentive
posturing and faecal impaction are (re-)defined. These (validated) s t a n d a r d
questionnaires might better recognise separate groups of children with different
symptomatology within the broad symptom complex of constipation. This in turn
might lead to different therapeutic approaches. Although there is some light at
the end of the tunnel', the end of the tunnel is still a long way to go.
In chapter 3, the Rome II criteria for functional paediatric defecation disorders
are evaluated. The prevalence of defecation disorders was assessed in 198 children
attending our outpatient paediatric motility clinic using both the Rome II criteria
(6) and the 'classic' (Iowa) diagnostic criteria (5;8). The prevalence of both criteria
was compared. Surprisingly, our data show that not functional faecal retention
(FFR) b u t functional constipation (FC) is the most prevalent disorder of defecation
using the Rome II criteria. Evaluation of the total prevalence of constipation
according to both criteria shows acceptable similarity. Despite this, 16% of the
patients fulfilling the 'classic' criteria are not recognised as constipated using the
Rome II criteria. On the other hand, 11% of the children with a positive Rome II
diagnosis are not recognised by the 'classic' criteria. Good agreement is found on
the prevalence of non-retentive faecal soiling. These patients, in contrast with
children with retentive soiling, have no abnormalities on rectal examination.
Therefore, it is essential to perform a rectal examination to differentiate between
retentive and non-retentive soiling (i.e. constipation and FNRFS).
Using both Rome II and 'classic' criteria, encopresis is the most frequent
accompanying symptom of childhood constipation (84%). It is essential
to perform a rectal examination in children with defecation disorders to
differentiate between retentive and non-retentive soiling.
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Previously, rectal function (rectal sensitivity and rectal compliance) h a s been
investigated using distension of the rectum with increasing volumes using anorectal
manometry. To date, it however becomes increasingly clear that pressure/tension,
and not volume mainly determines visceral perception. We designed a study
evaluating rectal function using a pressure controlled distension protocol applied
by a barostat in children with PC and FNRFS. The main finding described in chapter
4 is that not disturbed rectal sensitivity but increased rectal compliance is the
major abnormality in constipated patients (58%). Due to the higher compliance
these children require larger stool volumes to reach the intra-rectal pressure
threshold triggering the sensation of urge to defecate. We also showed that FNRFS
patients have a normal rectal function, underscoring the earlier clinical and
manometric findings that FNRFS differs from constipation and constitutes a
different clinical entity.

Increased rectal compliance and not decreased rectal sensitivity is the
major p a t h o p h y s i o l o g i c a l m e c h a n i s m in c h i l d r e n w i t h c h r o n i c
constipation. Clinically, this means that these children, in contrast to
those with a normal rectal function, will require a larger stool volume
filling the rectum before the sensation of urge to defecate is triggered,
leading to a lower defecation frequency.
Since long term outcome in PC is unfavourable, with 50% of patients still not
successful after 5 years of treatment (9,10), it would be helpful to identify prognostic
factors for successful outcome. We hypothesised that normalisation of rectal
compliance is involved in accomplishing clinical success in PC. Chapter 5 describes
a cross-sectional barostat study comparing rectal function (sensitivity and
compliance) of children with PC compared with that of children recovered from
constipation. We showed that rectal compliance is not normalised in 33% of clinically
recovered patients, questioning rectal compliance as an important prognostic factor.
These data suggest that other mechanisms may be more important determinants
of recovery from childhood constipation.
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Barostat studies could not identify rectal compliance as a prognostic
factor for recovery from constipation. A total of 33% of the children
successfully treated for c o n s t i p a t i o n still had an increased rectal
compliance. A prospective study evaluating the relation between rectal
compliance, laxative treatment and the achievement of clinical success
in paediatric constipation is needed.
Chapter 6 covers a case report in which an adolescent with longstanding, childhood
onset FNRFS is described. Because he appeared resistant to all therapy (toilettraining, biofeedback-training and keeping a bowel diary), a trial with Loperamide
suppositories was started. Rationale to use Loperamide is its inhibiting effect on
colonic peristalsis and an increase in (internal) anal sphincter pressure. A dose of
5 mg 2 times daily resulted in a complete disappearance of encopresis with daily
defecation on the toilet and no side effects. During follow-up the patient experienced
a relapse of complaints when discontinuing Loperamide.
Loperamide might prove useful as new treatment modality in therapy
resistant, functional non-retentive faecal soiling. A prospective trial
evaluating the value of this opioid receptor agonist has to be performed.
To assess health related quality of life (HRQoL), many questionnaires have been
developed so far. However, most of these questionnaires are generic and not diseasespecific. The major disadvantage of generic instruments is their tendency not to
be sensitive enough for measuring small changes or specific problems in patient
groups. As a result, most generic instruments lack the sensitivity to measure
small changes or specific problems (like encopresis) in patient groups. Therefore,
we developed the first disease-specific health related quality of life questionnaire
for patients with PC or FNRFS described in Chapter 7. The questionnaire was
developed and validated using internationally accepted guidelines. The 'Disorder
of Defecation List' (DDL) seems promising in measuring HRQoL in childhood
defecation disorders.
Chapter 8 describes a long-term follow-up study of 114 FNRFS patients. All
patients had taken part in two randomised trials in our department evaluating
laxatives a n d / o r biofeedback. This follow-up of 12 years shows that only 29% of
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the patients with FNRFS are treated successfully after two years of intensive
treatment. Thereafter, a steady increase in success is observed, resulting in a
cumulative success percentage after 7 years of follow u p of 80%. In other words:
after a follow-up period of 7 years, 20% of all FNRFS patients did not once experience
a successful outcome. Relapse is common (37%) and occurs most often within the
first two years. This high percentage of relapse stresses the importance of intensive
monitoring and follow-up of FNRFS patients. Our study also shows that 15% of
young adults (18 years) still have encopresis, enervating the belief that children
with non-retentive soiling will outgrow their symptoms during or after puberty.
At the age of 18 years, faecal soiling persists in 15% of the FNRFS patients
seen in a tertiary clinic. Relapse after an initial period of success occurs
frequently and m o s t likely in the first two years after successful
treatment. This stresses the importance of intensive monitoring and
follow-up of these patients.
Chapter 9 describes the comparison of a polyethylene glycol (PEG 3350, Transipeg
®) with lactulose in 100 constipated children. In this double blind, randomised
controlled trial, we report a significant increase in defecation frequency and a
significant decrease in encopresis frequency in both groups (PEG 3350 and
Lactulose) after 8 weeks of study. However, success was significantly higher in the
PEG group (56%) compared to lactulose (29%). The group treated with polyethylene
glycol reported fewer side effects. For these two reasons, PEG 3350 should be the
first choice laxative in childhood constipation. After 8 weeks of study, the dose of
PEG in successful patients was: 0.26 ± 0.13 g/kg/day for children < 6 years and
0.26 ± 0.07 g / k g / d a y for children > 6 years. The dose of lactulose in clinically
successful patients < 6 years and > 6 years was: 0.96 ± 0.45 g / k g / d a y and 0.45 ±
0.27 g/kg/day, respectively.

Polyethylene glycol (PEG 3350) when compared with lactulose, gives a
higher success rate with fewer side effects. The PEG dose of successful
patients was: 0.26 ± 0 . 1 1 g/kg. PEG 3 3 5 0 should be the laxative of first
choice in childhood constipation.
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In conclusion, this thesis shows that the current Rome II criteria for functional
defecation disorders are difficult to use in clinical practice. The next Rome criteria
('Rome III'), necessary to compare international studies, should include encopresis
and rectal faecal impaction (assessed with rectal digital examination). Rectal
function testing in patients with defecation disorders shows that increased rectal
compliance and not a decreased rectal sensitivity is the major underlying
abnormality in PC whereas FNRFS patients have a normal rectal function.
Normalisation of rectal compliance was not shown in all subjects recovered from
constipation, questioning its role in obtaining successful clinical outcome. In
longstanding, therapy resistant FNRFS, loperamide may be an effective treatment
option in these children. Furthermore, as 15% of FNRFS patients continue to have
encopresis at the age of 18, we enervated the belief that these children will grow out
of the encopresis. Finally, we show that the laxative polyethylene glycol 3350 is as
effective as lactulose in increasing defecation frequency and decreasing encopresis
frequency. However, it results in higher success rates with lower side effects. PEG
3350 should replace lactulose as first line treatment option in children with
constipation.

Future perspectives
In this thesis, using rather sophisticated methods, we identified abnormalities in
rectal function in children with constipation and confirmed normal rectal function
in FNRFS patients. The question however remains whether this insight will
contribute to better patient management. Indeed, in an ideal situation, we want to
develop a treatment strategy targeting well defined abnormalities in rectal function
or in the underlying pathophysiology, leading to clinical improvement.
Especially as we observed that rectal function is normal in a large population of
constipated patients, and that clinical improvement occurs even in the presence
of disturbed rectal compliance, suggests that other, so far unidentified factors
must be involved. In view of the major impact of paediatric defecation disorders on
quality of life of our patients and the high percentage of patients 'taking' their
paediatric symptoms into adulthood, it is our duty to continue searching for new
underlying mechanisms in order to improve treatment. In particular, studies trying
to unravel neuromuscular mechanisms controlling colonic motility but also
psychological components affecting colorectal function remain a challenge. Some
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of these studies are currently in progress in our motility unit and will hopefully
enhance our understanding of these common paediatric symptom complexes and
boost treatment outcome.
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Ontlastingsproblemen komen veel voor bij kinderen en vormen 3 % van alle
consulten bij een algemeen kinderarts. Deze problemen zijn de meest voorkomende
klachten op gebied van de m a a g / d a r m aandoeningen bij kinderen. Zij vormen een
kwart van alle consulten bij een kinderarts gespecialiseerd in m a a g / d a r m
aandoeningen (kindergastroenteroloog). Ontlastingsproblemen op de kinderleeftijd
k u n n e n worden onderverdeeld in twee subgroepen: 1) obstipatie (i.e. verstopping)
en 2) functional non-retentive faecal soiling (FNRFS). Van FNRFS wordt gesproken
als er bij de encopresis (vieze onderbroeken) geen sprake is van obstipatie. Zowel
obstipatie als FNRFS zijn geen echte 'ziekten', maar worden 'symptoomcomplexen'
genoemd. Dit komt omdat niet bekend is wat de oorzaak is van deze klachten.
Kinderen met obstipatie of functional non-retentive faecal soiling hebben als meest
voorkomende klacht (i.e. symptoom) encopresis. Encopresis wordt gedefinieerd
als het (on-) vrijwillig ontlastingsverlies in het ondergoed bij kinderen ouder dan
vier jaar. Bij kinderen wordt van obstipatie gesproken als er van de volgende vier
kenmerken minstens twee aanwezig zijn: 1) een ontlastingsfrequentie kleiner dan
drie per week; 2) encopresis twee of meer maal per week; 3) het hebben van enorm
grote hoeveelheden ontlasting eens per 7 tot 30 dagen ('olifantendrol') en 4) het
vinden van fecale impactie bij lichamelijk onderzoek. Fecale impactie is een
ontlastingopeenhoping in de dikke darm. Van FNRFS wordt gesproken als er bij
encopresis geen sprake is van (symptomen van) obstipatie. Dit zijn dus kinderen
met encopresis als enige klacht. Ondanks het feit dat er gedurende de laatste
jaren meer inzicht is ontstaan in de ziekteleer (pathofysiologie) van ontlastingsproblemen bij kinderen, is de oorzaak van obstipatie en FNRFS niet bekend. De
aandoening komt zeer veel voor (de prevalentie is hoog) maar er zijn nauwelijks
goed opgezette studies die het effect van geneesmiddelen of van behandelingsmethoden onderzoeken (dubbelblind gerandomiseerde studies: studies waarin zowel
de arts als de patiënt niet weet welk middel er aan de patiënt gegeven wordt en
waarbij er van te voren niet vaststaat welke behandeling de patiënt gaat krijgen).
Daarom is de behandeling van kinderen met ontlastingsproblemen voornamelijk
gebaseerd op klinische ervaring van de behandelend arts.
In dit proefschrift wordt de rol van het laatste stuk van de dikke darm (het
rectum) bij kinderen met ontlastingsproblemen onderzocht. Ook wordt de
ontwikkeling van een 'kwaliteit van leven lijst' beschreven, speciaal ontworpen
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voor kinderen met ontlastingsproblemen. Als laatste worden zowel nieuwe als
standaard behandelingen geëvalueerd. De doelen van dit proefschrift worden meer
in detail beschreven in hoofdstuk 1.
In hoofdstuk 2 wordt een overzicht gegeven van de huidige inzichten in obstipatie
bij kinderen. Hierin komen criteria aan de orde om ontlastingsproblemen vast te
stellen (diagnostische criteria), symptomatologie, pathofysiologie, diagnostische
procedures, behandeling en lange termijn follow-up. Alhoewel obstipatie het meest
voorkomende symptoom is binnen de groep van maag/darm aandoeningen bij
kinderen, is er slechts weinig bekend over de (patho-) fysiologie van defecatie in
het algemeen. Dit geldt ook voor de mechanismen die betrokken zijn bij een
verstoord ontlastingspatroon. Ook zijn er maar enkele studies gepubliceerd die
het effect van verschillende behandelmethodes bij obstipatie op de kinderleeftijd
onderzoeken. Er zijn bijna geen goed opgezette studies met voldoende statistische
kracht (statistische power) die antwoorden geven op relevante vragen uit de klinische
praktijk. Ontlastingsproblemen verdienen dan ook veel meer aandacht dan zij op
dit moment krijgen. Grote, dubbelblinde, gerandomiseerde onderzoeken moeten
worden uitgevoerd om de werkzaamheid en veiligheid van diverse laxeermiddelen
(laxantia) bij kinderen met obstipatie te beoordelen. Deze grootschalige studies moeten
tevens uitkomstmaten bevatten zoals langere follow-up perioden, sociale parameters
(kwaliteit van leven en schoolprestaties) en relevante klinische parameters.
Internationale samenwerking is noodzakelijk om standaardvragenlijsten voor
kinderen met obstipatie te ontwikkelen waarin moeilijke en subjectieve symptomen
als encopresis, grote hoeveelheden ontlasting, het tegenhouden van ontlasting en
fecale impactie (opnieuw) worden gedefinieerd. Deze (gevalideerde) vragenlijsten
zouden goed van pas komen om verschillende subgroepen kinderen te onderscheiden
binnen het brede symptoomcomplex 'obstipatie'. Dit zou dan kunnen helpen bij
meer 'op maat gesneden' therapie. Ondanks 'nieuw licht' aan het einde van de tunnel,
is dit einde van de tunnel nog ver weg.
In hoofdstuk 3 worden de Rome II criteria voor kinderen met functionele
ontlastingsproblemen geëvalueerd. In 1999 is een groep van ervaren kinderartsen
en kinderpsychologen bijeengekomen in Rome en heeft aldaar nieuwe diagnostische
criteria opgesteld voor (ondermeer) functionele ontlastingsproblemen bij kinderen.
De criteria die door hen zijn opgesteld worden de 'Rome II criteria' genoemd.
'Functioneel' wil in dit verband zeggen dat er geen lichamelijke oorzaak voor de
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ontlastingsproblemen te vinden is. De prevalentie van de Rome II en van Idassieke',
al langer bestaande diagnostische criteria werd bij 198 kinderen die op onze poli
kwamen, bekeken. Tot onze verrassing was niet functional faecal retention (FFR)
de meest voorkomende diagnose (minder dan 2 maal per week poepen samen met
het tegenhouden van aandrang) maar wel functional constipation (FC) (2 maal of
minder per week poepen óf het hebben van harde, keutelachtige ontlasting
gedurende de meerderheid van de ontlastingen). De totale prevalentie van kinderen
met obstipatie bij gebruik van de Rome II was min of meer gelijk aan de prevalentie
bij de klassieke criteria. Echter, 16% van de kinderen die met de klassieke criteria
het predikaat 'geconstipeerd' had gekregen, werd niet als zodanig herkend door de
Rome II criteria, terwijl 1 1 % van de kinderen die volgens de Rome II criteria
obstipatie hadden niet herkend werden door de klassieke criteria. Beide criteria
herkenden de kinderen met non-retentive fecal soiling wel in gelijke mate. Deze
kinderen met 'non-retentive fecal soiling' hebben in tegenstelling tot kinderen met
obstipatie geen afwijkingen bij onderzoek van het rectum. Het blijkt daarom van
essentieel belang om onderzoek van het rectum (rectaal toucher) uit te voeren bij
kinderen met ontlastingsproblemen om onderscheid te maken tussen obstipatie
en functional non-retentive fecal soiling (FNRFS).
Tot voor kort werd bij rectaal functie onderzoek (bepaling van de gevoeligheid en
de rekbaarheid van dit laatste stuk dikke darm) gebruik gemaakt van distensie
van het rectum met toenemende volumina. Dit onderzoek heet anorectale
manometrie. Het wordt echter steeds duidelijker dat druk/tensie en niet volume
bepalend is bij het tot stand komen van gevoeligheid in het m a a g / d a r m stelsel.
Daarom voerden wij een studie uit waarbij de rectale functie van kinderen met
ontlastingsproblemen (obstipatie en FNRFS) werd onderzocht met behulp van een
drukgestuurd distensie protocol. Het apparaat dat een dergelijk drukgestuurd
distensie protocol uitvoert, wordt barostat genoemd. Beide patiënt groepen werden
vergeleken met 22 gezonde vrijwilligers zonder darmklachten. De belangrijkste
bevinding die in hoofdstuk 4 wordt beschreven, is dat niet een gestoorde rectale
gevoeligheid maar een toegenomen danwei gestoorde rekbaarheid van het rectum
(rectale compliantie) de belangrijkste afwijking is bij kinderen met obstipatie. Bij
deze groep kinderen wordt bij 58% een toegenomen compliantie gevonden. Doordat
deze patiënten een hogere compliantie hebben, hebben zij een groter intra-rectaal
volume nodig om druk te genereren welke de aandrang tot ontlasting veroorzaakt.
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Dit past goed bij het klinisch beeld van patiënten met obstipatie waarbij deze
kinderen grote tijdsintervallen hebben tussen de ontlastingen. Ook lieten we in dit
hoofdstuk zien dat kinderen met FNRFS een normale rectale functie hebben. Dit
bevestigt eerdere klinische en manometrische studies waarbij eveneens geen
afwijkingen gevonden werden. Ook laat het nogmaals zien dat kinderen met FNRFS
verschillen van kinderen met obstipatie, hetgeen door sommige onderzoekers
betwijfeld wordt.
Omdat de lange termijn resultaten voor patiënten met obstipatie ongunstig zijn
(50% genezen n a 5 jaar), zou het nuttig zijn om prognostische factoren te
identificeren die genezing k u n n e n voorspellen. Wij h y p o t h e t i s e e r d e n dat
normalisatie van de rectale compliantie betrokken is bij het behalen van 'klinisch
succes' (i.e. genezing) bij kinderen met obstipatie. In hoofdstuk 5 wordt een barostat
studie beschreven waarbij de rectale functie (gevoeligheid en compliantie) van
kinderen met langdurige tot op heden niet op therapie reagerende obstipatie,
vergeleken wordt met de rectale functie van kinderen die in het verleden obstipatie
hadden maar nu geen symptomen meer hebben. In dit hoofdstuk laten wij zien
dat 3 3 % van de genezen kinderen toch nog een afwijkende rectale functie
(compliantie) heeft. Hierdoor kunnen er vraagtekens gesteld worden bij het aandeel
van rectale compliantie in het genezingsproces van obstipatie op de kinderleeftijd.
Mogelijk zijn andere parameters belangrijker bij genezing van obstipatie.
In hoofdstuk 6 wordt een adolescent beschreven met sinds lang bestaande, niet
op behandeling reagerende FNRFS. Bij hem was de diagnose FNRFS op 13 jarige
leeftijd gesteld. Hij was toen nog nooit zindelijk voor ontlasting geweest (poepen op
de WC zonder ontlastingsverlies in zijn onderbroek). Bij hem bleek dat Loperamide
zetpillen (Imodium, een anti diarree middel gebruikt bij ondermeer reizigers diarree)
goed werkten. Hij had dagelijks ontlasting op de WC, geen vieze onderbroeken
meer en had geen bijwerkingen van het medicijn. Tijdens vervolgvisites bleek dat
zijn klachten terug kwamen als hij de zetpillen niet gebruikte.
Om Icwaliteit van leven' ('Health Related Quality of Life1) te meten zijn tot op heden
diverse vragenlijsten ontwikkeld. Echter, de meeste van deze lijsten zijn generisch
(i.e. algemeen naar ziekte vragend) en niet ziekte-specifiek. Het belangrijkste nadeel
van generische lijsten is dat deze vaak niet gevoelig genoeg zijn om kleine
veranderingen in kwaliteit van leven te meten, of niet in staat zijn om specifieke
problemen op te sporen (bijvoorbeeld encopresis). Daarom ontwikkelden wij, gebruik
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makend van internationale criteria, de eerste ziekte-specifieke kwaliteit van leven
lijst voor kinderen met ontlastingsproblemen (obstipatie en FNRFS). Dit wordt
beschreven in hoofdstuk 7.

De 'DDL' (Disorder of Defecation List) lijkt een

veelbelovend instrument om kwaliteit van leven te meten bij deze patiënten.
In hoofdstuk 8 wordt een lange termijn follow-up studie beschreven waarbij
gedurende 12 jaar 114 patiënten met FNRFS zijn gevolgd. De follow-up studie laat
zien dat n a 2 j a a r intensieve behandeling nog maar 29% van de patiënten
klachtenvrij is. Vervolgens is er een toename in genezingspercentage waar te nemen
waarbij er na 7 jaar follow-up 80% van alle kinderen met FNRFS ooit 1 keer
klachtenvrij is geweest (een zogenaamd 'cumulatief percentage). Met andere
woorden: n a een follow-up van 7 jaar is 20% van alle FNRFS patiënten nog nooit
klachtenvrij geweest. Terugval na genezing ('relaps') komt veel voor (37%) en dit
gebeurt voornamelijk in de eerste 2 jaar n a genezing. Dit hoge relaps percentage
benadrukt de noodzaak van intensieve begeleiding en follow-up van deze kinderen.
De studie laat ook zien dat 15% van alle jong volwassenen (die 18 jaar worden
tijdens de follow-up) nog steeds encopresis heeft. Dit ontkracht de opvatting dat
kinderen met encopresis 'over h u n klachten heen groeien' tijdens de puberteit.
In hoofdstuk 9 beschrijven wij de resultaten van een studie waarbij twee
laxeermiddelen worden vergeleken bij 100 kinderen met obstipatie: Polyethyleenglycol
3350 (PEG 3350, Transipeg) en lactulose. In deze dubbel blind, gerandomiseerde
studie laten wij zien dat na 8 weken beide laxantia een significante toename van de
ontlastingsfrequentie en een significante afname van de encopresis frequentie geven.
Echter succes, een combinatie van een normale defecatiefrequentie en geen
encopresis, kwam meer voor in de groep patiënten die PEG 3350 kreeg (56%) dan bij
kinderen die met lactulose behandeld waren (29%). Ook werden er in de PEG 3350
groep minder bijwerkingen gerapporteerd. PEG 3350 zou het laxeermiddel van eerste
keus bij kinderen met obstipatie moeten worden.
Concluderend toont dit proefschrift dat de Rome II criteria voor functionele
ontlastingsproblemen bij kinderen moeilijk zijn te gebruiken in de klinische praktijk.
De volgende Rome criteria ('Rome III'), noodzakelijk om internationale studies te
vergelijken, zouden als onderdeel encopresis en fecale impactie bij lichamelijk
onderzoek moeten bevatten. Rectaal functie onderzoek bij patiënten met obstipatie
toont aan dat toegenomen rectale compliantie (rekbaarheid) en niet afgenomen
rectale gevoeligheid de belangrijkste afwijking is, terwijl patiënten met FNRFS een
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normale rectale functie hebben. Normalisatie van de rectale rekbaarheid werd niet
aangetoond bij alle personen genezen van obstipatie, hetgeen de rol van deze rectale
c o m p l i a n t i e bij het genezingproces in twijfel trekt. Bij lang b e s t a a n d e ,
onbehandelbare FNRFS, zou loperamide een behandeloptie kunnen worden. Ook
lieten wij zien dat kinderen met FNRFS niet per sé over h u n encopresis heen
groeien omdat 15% van hen op 18 jarige leeftijd nog steeds last heeft van vieze
broeken. Als laatste lieten wij in dit proefschrift zien dat PEG 3350 en lactulose
even goed werken om de defecatiefrequentie te verhogen en de encopresis frequentie
te verlagen maar PEG 3350 resulteert in een hoger succespercentage met minder
bijwerkingen. Het zou dan ook het laxeermiddel van eerste keus moeten worden
bij kinderen met obstipatie.

Toekomstperspectief:
In dit proefschrift identificeerden wij, gebruik m a k e n d van geavanceerde
apparatuur, afwijkingen in de rectale functie bij kinderen met obstipatie en
bevestigden wij een normale rectale functie bij patiënten met FNRFS. De vraag
blijft echter of dit inzicht zal bijdragen aan een betere patiënten zorg. Uiteraard
willen wij in de ideale situatie behandelingen ontwikkelen die aangrijpen op goed
gedefinieerde afwijkingen in de rectale functie of pathofysiologie, leidend tot klinische
verbetering bij de patiënt.
Het feit dat wij zagen dat de rectale functie volledig normaal is bij een grote groep
patiënten met obstipatie en dat genezing van obstipatie plaats kan vinden in de
aanwezigheid van een afwijkende rectale compliantie, suggereert dat andere tot
n u toe nog niet opgehelderde factoren betrokken moeten zijn bij de pathofysiologie.
Gezien de enorme invloed van ontlastingsproblemen op de kwaliteit van leven van
patiënten en h u n ouders en het percentage kinderen dat hun klachten 'meeneemt'
n a a r de volwassen leeftijd, moeten wij blijven zoeken naar (nieuwe) onderliggende
mechanismen die de behandeling kunnen verbeteren. Er valt te denken aan studies
die pogen de neuromusculaire mechanismen te ontrafelen die de motoriek van de
dikke darm aansturen; maar ook psychologische aspecten die de colonmotoriek
beïnvloeden zijn een interessant onderzoeksterrein. Enkele van deze studies zijn
momenteel bezig op onze afdeling en zullen hopelijk ons begrip van deze
veelvoorkomende problemen op de kinderleeftijd vergroten en de uitkomst van
behandeling verbeteren.
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Veel mensen hebben de afgelopen jaren meegewerkt en meegeholpen aan dit
proefschrift. Ik wil hen hiervoor bedanken.
Mare Benninga, co-promotor, allereerst een aantal typeringen: Vriend, Baas van
de Week, Dagelijks Begeleider, Praatjesmaker, Penningmeester en onovertroffen
Groot-Acquisiteur van het Mare Benninga-Trustfund, Motor, Chaoot, Struisvogel,
Steun en Trouwe Supporter, Nederlands kampioen Wallen onder de ogen 2 0 0 1 tot-heden, Bondsarts, Betrokken Dokter, Collega.
Jij was het, die mij n a het mislukte Londen project zo veel vertrouwen gaf en mij
snel op weg hielp bij een promotie traject bij de Kinder GE. We hebben eigenlijk
bijna de gehele rit goed, prettig en erg productief samen gewerkt.
Na ongeveer eenjaar, zei jij tegen mij op de jou zo typerende manier: "Vriend, we
moeten praten". Gedurende een u u r spraken wij bij jou thuis over diverse kleine
en iets grotere irritaties. Jij was eerst veertig minuten aan het woord ("Mare, als ik
je even mag onderbreken...Nee, dat magje n i e t j e mag alleen luisteren"). Vervolgens
sprak ik mijn frustraties uit. Ik nam, terwijl ik inderdaad soms een klein beetje
eigenwijs kan zijn jouw advies wel degelijk aan. Vervolgens zijn wij beiden in deze
'nieuwe stijl' gaan samenwerken. Mij is dit in ieder geval prima bevallen.
Ik was graag jouw 'stand-in' tijdens een aantal nationale en internationale praatjes
in 2 0 0 3 / 2 0 0 4 die jij door jouw 'dubbel functie' (zie typeringen) niet zelf kon doen.
Ik waardeer het zeer d a t j e mij zo geleidelijk meer Vrij' hebt gelaten tijdens het
promotietraject. Ik hoop dat we elkaar nog lang en veel tegen gaan komen.
Guy Boeckxstaens, co-promotor, ook voor jou allereerst enkele typeringen: Guy 1
en Guy 2 (verschil in persoon Guy in privé- en werksfeer), Vlaams kampioen Frons
op Voorhoofd, Exact Formuleerder, Heldere Denker, Onderzoeks Strateeg.
Ik heb veel van je geleerd over de manier waarop je scherp en helder moet
formuleren. Ook leerde ik van jou om via de kortste weg Van A naar Z te gaan'.
Wat jij goed kan, is iemand een vraag stellen waarvan je weet dat de persoon in
kwestie het antwoord zelf al weet en vervolgens dit antwoord te laten volgen met
een instemmend: "Awel Wieger, Voila". Het is dan net of ik het echt goed begrijp.
Eigenlijk zijn alle werkbezoeken aan jouw kamer kwaliteit verhogend maar soms
ook werkdruk verhogend. Dank hiervoor.
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Hugo Heymans, hoogleraar en promotor: jij was het enthousiast 'publiek op de
tribune' met een helder overzicht over de wedstrijd. Ook gaf je zinnige analyses en
goed advies. Ook jouw schrijftips waren vaak bruikbaar, hoewel het soms enige
tijd kostte om de boodschap te ontcijferen. Bedankt voor je begeleiding en
aanstekelijk enthousiasme. Ik heb zin in de opleiding!
Jan Taminiau, co-promotor, jij was het die mij in 1997 zonder iets overbodigs te
zeggen, doorverbond met toestel 62906. Vervolgens nam aan de andere kant van de
lijn Rijk van Ginkel de telefoon op en begon ik de volgende dag als student op de poli.
Het is ook in die tijd dat mijn enthousiasme voor de Poeppoli' is ontstaan. Ook waardeer
ik jou, samen met Mare, voor het geven van krediet' bij mijn overigens mislukte poging
om mijn promotieonderzoek in het Royal Free Hospital, Londen te starten.
Leden van de promotiecommissie, hooggeleerde heren Büller, di Lorenzo,
Grundmeijer, Hennekam, Offringa en Tytgat. Dank voor het zitting nemen in mijn
promotiecommissie.
Caro Carlo, 1' aprezzo molto che ha fatto la fatica di venire qui da Columbus, Ohio.
Collega's van HET Motiliteits centrum, Ramona Wolf, Hellen Cortissos, Cynthia
Verkleij, Aaltsje Lei, Tamira Klooker, Hanneke Beaumont, Bram van der Elzen, Olie
The, Olaf Welting, Dennis van der Coelen, Rene van der Wijngaarden, Wouter de
Jonge.
Ramona, dank voor je ondersteuning en beheer van onze, soms wat rommelige
agenda.
Cynthia, het is goed dat er iemand is zoals jij, die werkelijk de centrale figuur is op
'De Motiliteit'. Ook is het fijn dat jouw kennis van 'den Vlaaming' bovengemiddeld
groot is...
Blijf fotograferen!
Aaltsje, ja, waarom die s toch niet in je naam? Ik vond het gezellig af en toe met
jou over de mooie dingen in het leven praten: (klassieke-) muziek, eten, opera en
ballet, reizen. Laten we een keer bij van der Werf afspreken om wat te gaan drinken.
Bram, we begonnen tegelijkertijd op C2 in februari 2001. Ik vind jouw kennis
van de motiliteit indrukwekkend, zowel technisch als inhoudelijk. Leuk om soms
met elkaar wat data en getallen te bespreken en te filosoferen over wat dat nu
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allemaal betekent. Ik reken erop dat ook jij aan het begin van de zomer 2005 gaat
oromoveren.
Olie, samen, maar vooral door jouw aandeel, hebben wij in augustus 2003 het
allerleukste motiliteitsuitje ooit georganiseerd. Mooi weer, wind, zwemmen en
heerlijke saThe!
Wordt het ooit een J a g u a r C-type of blijft het altijd Saab?
'Mijn' Dames: Fleur de Lorijn, Maartje van den Berg en Marloes Bongers.
Allereerst was daar Fleur. J a a a h . Wij hebben lief en leed met elkaar gedeeld daar
in het hok. Al vrij snel werd het duidelijk dat er niet zo heel veel was dat wij voor
elkaar geheim hielden. We spraken veel en openhartig. Ook werd er hard en goed
gewerkt. We 'draaiden' samen de poli, deden vele manometrieën op onze mobiele
eenheid ('Manometrie bij volwassenen is kinderspel') en gingen naar vele congressen.
Hier opereerden we echt als team: eikaars praatje voor de zoveelste maal horen en
trots zijn als de ander op een goede manier een presentatie had gehouden. Ik vind
het fijn dat jij op 11 maart naast mij staat. Laten we tijdens de opleiding onze
samenwerking voortzetten.

Toen was er Maartje. VanDenBerg (Amerikaanse tongval). Gedurende bijna 1 jaar
was jij mijn collega. Ik waardeer jouw kritische blik en heldere kijk op onderzoek
doen. Als ik met een vraag zat hoe je iets helder op kon schrijven had jij vaak goede
tips. Ik denk dat je in Amerika bij Carlo ook veel moois gaat Vinden' en dit dan
natuurlijk briljant gaat opschrijven! Ik ben benieuwd wat er uit de 'Schat' komt die
je daar volgens Guy in handen hebt. Ik denk met plezier terug aan onze Parijs reis
in juli 2004 toen we, wandelend door Parijs, het leven bespraken. Toen jij een
SMSje kreeg en ik vroeg of dit een nieuwe vriend van je was, werd het even een
beetje stil en verscheen er een klein blosje op de wangen...het leven is wel leuk!

Toen kwam Marloes. Dokter Bongers. Mijn laatste collega op C2. Ik waardeer de
manier waarop jij als dokter werkt: in jouw eigen stijl, vriendelijk en toegewijd
maar zonder 'gedoe'. Fijn datje, op de momenten dat ik aan het schrijven was, de
honneurs waarnam op onze kamer. Veel succes op jouw SNPper dagen.
Ik heb er drie vriendinnen bij gekregen.
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Michiel van Wijk, Ik hoop datje net zoveel plezier gaat hebben op deze plek als ik.
Zet hem op 'Down Under'.
Balie Endoscopic (63502), Barbara, Janet, Mirjam, Henk, Saskia, Esther, Suzy.
Vaak stonden er patiënten voor jullie neus waarvan bleek dat er niets over hen in
het afspraaksysteem stond. Meestal lag dit aan ons. Ook voor het vele aannemen
van boodschappen en telefoontjes bedankt.
Staf en verpleging Endoscopic, veel dank voor het openstellen van jullie afdeling
en de daarbij horende faciliteiten. Het was goed werken op C2.
Secretariaat MDL, Fred, Erika, Linda en Sheryll hartelijk bedankt voor het gebruik
van jullie fax en jullie onuitputtelijke voorraadkast.
Het patiënten secretariaat Kindergeneeskunde op G8, bedankt voor de eindeloze
stroom brieven. "In deze studie analyseren wij het effect van een additioneel
k l y s m a s c h e m a in de behandeling van k i n d e r e n met ernstige, langdurige
obstipatie..."
Ingrid Wolf, veel dank voor het afstaan van de tijd van jouw man ten behoeve van
mijn proefschrift. Ik ga er van uit dat jullie drie kinderen op zaterdag nog steeds de
man herkennen die het vlees komt snijden...
Arno Vyth, apotheek AMC, droeg het idee aan om iedere studie een eigen naam te
geven. Dit leidde er vervolgens toe dat er op C2 eenheel dierenpark ontstond... Dank
hiervoor.
Hester Loonen, al vrij snel een van 'de Zaagjes', hielp mij bij het analyseren van
de kwaliteit-van-leven data en bij het schrijven van het artikel. Veel dank voor de
stimulerende manier waarop jij mij begeleidde en hielp bij het eerste artikel van dit
proefschrift.
Bert Derkx en Martha Grootenhuis, dank voor jullie meedenken en meeschrijven
bij onze DDL-publicatie.
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Iris Ketel, bedankt voor het eerste traject van de Defecation Disorder List dat jij,
voordat ik hier op de poli begon, opstartte.
Guus Hart, schreef/ontwierp het model om rectale compliantie mee te berekenen.
Ook het verfijnen van het model en de installaties op mijn computer hebben er
voor gezorgd dat het model nu goed loopt'. Dank hiervoor.
Hans Reitsma, Ha die Hans, veel dank voor jouw hulp bij diverse vraagstukken
van statistische aard. Mede door jouw follow-up model, is het artikel over de lange
termijn follow-up erg goed geworden. Fijn, dat ik altijd even tussendoor langs kon
komen en mijn vragen kon stellen.
Jarom Heijmans, Vriend, Held en Helper, Whizzkid, Excell Koning, Eigenwijs,
Meto, Filosoof en De-Wereld-Becommentarieerder-Mee-bespreker.
Wat een team waren wij. Goed, constructief en snel werkten wij samen. Jij voerde
snel en nauwkeurig veel data in, ik heb in ieder geval nooit een fout ontdekt.
Verder was jij het, die de Excel database maakte die de basis legde voor het 'Rome
II artikel' ("All data were gathered, and computer algorithms were written to generate
the prevalence of FC, FFR, FNRFS, PC, and SE").
Ook bespraken we, als we pauze van onszelf mochten nemen, de problemen in
de wereld. We filosofeerden over van allerlei en nog wat, en nog wat meer. Jij kon
hierbij heel fel, vasthoudend maar ook overtuigend zijn. Als 'loon voor werken'
ging je mee naar de AGA in Orlando in mei 2003, waar we als de kinderen in de
gele 'convi' rondscheurden, achterin zittend. Laten we maar bij andere dingen
voorin zitten, niet?! Ook presenteerde jij in Florida een van mijn posters en
beantwoorde op goede en slimme wijze allerlei vragen. Ik hoop dat je jouw weg zal
gaan vinden, niet alleen binnen de Geneeskunde. Ook hoop ik dat we elkaar als je
terug bent, weer wat vaker gaan zien en spreken. Mazzeltov.
J a , j a als laatste dan nog even twee uitspraken opgetekend uit de mond van
Jarom:
"Ik ga in discussie met elke hoogleraar. Ik vind het belachelijk als mensen zich
professor willen laten noemen. Ik krijg graag gelijk. Cool".
"Als Fleur n u zwanger wil worden, kan ze beter meteen achter de geraniums plaats
nemen."
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Rijk van Ginkel, in 1997 kwam ik voor het eerst op de 'poepkamer' zoals jij C2312 vaak noemde. Toen ik voor het eerst op de Endoscopic afdeling kwam, liep er
een grote man de gang in. Deze riep dat ik vast wel Wieger moest zijn. Jij vertelde
enthousiast en met pretlichtjes in je ogen, over de poli en het werk datje deed.
J e bent een diepgelovig mens en je maakte een aantal dingen meteen duidelijk: je
afkeer van het gebruik van scheldwoorden en schuttingtaai. Of je 'shit' nou moet
vervangen door 'chips' weet ik nog steeds niet, en er zijn wel meer dingen waar we
van mening over verschilden. Toch hebben we een goede en gezellige tijd gehad in
1997-98. Ik heb van jou geleerd dat onderzoek doen leuk en spannend kan zijn,
maar dat er ook 'gewerkt' moet worden. Er vielen de laatste dag van mijn stage
Veel kwartjes op zijn plaats' toen jij over jezelf vertelde. Ik vind jouw vertrek en
verblijf in Angola moedig en heb respect voor de manier waarop jij, n a een Grote
Teleurstelling, toch de draad weer hebt opgepakt. Mijn oma zei altijd: "Ga met
God, dan ga je niet alleen".
Wim Verwijs en Paul Hogeman, wil ik beiden bedanken voor de kinderen die zij
includeerden en behandelden in de 'Schilpad studie'. Mede hierdoor konden we in
e e n j a a r 100 patiënten onderzoeken.
Wim Makel, dank voor al jouw statistische analyses van Turtle Data' en advies.
Irene en John Bosnak, lieve Irene, fijn dat jij al die tijd al de maandag voor je
rekening neemt en iedere zondagavond vanuit Velp naar de Weesperzijde reist. Dit
maakt het leven beter, niet alleen voor Mees maar ook voor mij. John, veel dank
voor het "uitlenen' van De Irene.
Koert Kuhlmann, lieve Vriend en dokter. Al vanaf het moment ik naast jou kwam
zitten op Anna's Hoeve op 1 september 1992, zijn wij goed bevriend. Ik ken niemand
die zo ongelooflijk netjes is als jij! J e wordt zeker een goede chirurg. Goed dat je
mijn paranimf bent op 11 maart. Nu nog maar even doorsparen voor NY 2007. En
verder natuurlijk.
J o o s t Vermeulen, lieve Flierefluiter en dokter en Olivier Weijer, lieve Olifant in
de Porseleinkast en dokter. Ik ben dankbaar dat jullie mijn Vrienden zijn. Wij
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hebben alledrie onze gebruiksaanwijzingen maar ik denk dat wij ook eikaars
handleiding inmiddels aardig kennen. Ik hoop dat er levenslange garantie op zit.
Blijf lekker eigenwijs.
Wouter Voskuijl, lieve Broer en Vriend, dank je wel voor het opstarten en ontwerpen
van www.poeppoli.nl. Ook hielp je mij mee bij het uitvoeren van de 'Internet- studie'
(niet in dit boekje). Mede dank zij jouw ontwerp ideeën, zijn de projecten zo goed
geslaagd en bezoeken zoveel mensen onze website op Internet. Broer, 'Hands-on
design' kan je toch ook wel!
Paul en Elaine Voskuijl-van Beurden, mijn Ouders. Lieve Paul en Elaine, ik heb
altijd kunnen doen wat ik wilde en jullie hebben mij daarin altijd gesteund. Jullie
zijn echt mijn 'basiskamp'. Bedankt voor al die mooie kansen. Het is dierbaar om
te zien hoe alles weer verder gaat met Mees erbij. Ik ben erg dankbaar dat hij bij
jullie op de Van Eeghenlaan, voor mij zo vertrouwd, zijn tweede thuis heeft.
Ellen, Liefje. Zullen we doorgaan met wat we nu doen? Jij bent mijn sinds 1999
mijn Rode Rots in de Branding. Als ik soms twijfel over een of meer dingen ben jij
er altijd. Dat is heel fijn en geruststellend.
Laten we nog lang muziek en plannen blijven maken. En die allebei blijven uitvoeren!

Wieger Voskuijl, december 2004
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Bezinning
Op een onbepaald moment
doe je iets
wat je al vaker deed,
nu is het anders.
Tijdens zo'n automatisme
sta je stil,
in gedachten verzonken, nadenkend
bij dat wat komt, gaat
en wat is geweest.
Verwondering, bezinning.
J e gaat door,
zucht even
blij en opgelucht,
het is goed zo.

(November 2004)
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