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Chapterr 1 

Introductionn to 

defecationn disorders 

and d 

chronicc abdominal pain 

inn children 

BasedBased on three articles 

Functionelee gastrointestinal ziektebeelden op de kinderleeftijd: Chronische buikpijn 
RijkRijk van Ginkel, Hans A. Buffer, Hugo S.A. Heymans, Jan A.J.M. 'Taminiau, Marc A. Benninga 

acceptedaccepted for publication in the Nederlands Tijdschrift voor Geneeskunde. 

Functionelee gastrointestinale ziektebeelden op de kinderleeftijd: Obstipatie en solitaire 
encopresiss ; deel I: fysiologie en path o fysiologie 

KijkKijk  van Ginkel, Hans A. Büller, Hugo S.A. Heymans, Jan A.J.M. Taminiau, Guy H. Boeckxstaens, Mare 
A.A. Benninga 

acceptedaccepted for publication in the Nederlands Tijdschrift voor Geneeskunde. 

Functionelee gastrointestinale ziektebeelden op de kinderleeftijd: Obstipatie en solitaire 
encopresis;; deel II : diagnostiek en therapie 

RijkRijk van Ginkel, Hans A. Büller, Hugo SA. Heymans, Jan A.J.M. Taminiau, Guy . Boeckxstaens, Mare 
A.A. Benninga 

acceptedaccepted for publication in the Nederlands Tijdschrift voor Geneeskunde. 



1.. General introductio n 

Thee second Rome criteria for functional gastrointestinal disorders in adults were 

publishedd in 2000 '. For the first time a chapter was included on childhood functional 

gastrointestinall  disorders, based on the expert opinion of pediatric gastroenterologists and 

psychologists.. A functional gastrointestinal disorder is defined as 'a variable combination of 

chronicc or recurrent gastrointestinal svmptoms not explained by structural or biochemical 

abnormalities'.. This widely used, but unclear term 'functional' was originally adapted from the 

Freudiann psycho-analytic field, pointing to e.g. an isolated paralysis of an arm, without any sign of 

neurologicall  involvement. This so-called functional paralysis was explained to represent an 

expressionn of unconscious anger against a parent, withholding the patient to do this parent any 

physicall  harm. In the medical literature, the use of the word 'functional' is broadened to describe 

even""  symptom for which no somatic, organic or psychiatric explanation can be found. 

Whenn functional symptoms become chronic or recurrent, they are classified as a 

functionall  disorder. In the Rome-II paper, four groups of functional pediatric gastrointestinal 

disorderss are distinguished: 1) vomiting, 2) abdominal pain, 3) functional diarrhea and 4) 

disorderss of defecation. 

Thiss thesis focuses on two disorders of defecation, namely functional constipation and 

functionall  non-retentive fecal soiling and on two abdominal pain disorders, namely irritable 

bowell  syndrome and functional abdominal pain. These disorders are ven' common in daily 

clinicall  practice, but most importantly, they are difficul t to treat, often leading to 

misunderstandingg and frustration of the treating physician, the children and their parents. 

Thee aim of this introduction is to give a global overview of the current views on 

anorectall  physiology and especially on the underlying pathophysiology and the treatment of these 

disorders.. As an introduction to the following chapters, inconsistencies in the literature or open 

questionss that in our view definitely require further investigation wil l be identified and discussed 

againstt the current knowledge. As such, this chapter wil l set the stage for the following chapters, 

inn which some of these open questions will be addressed. 
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2.. Anatomy and physiology of anorectal function 

2.11 Anatomy 

Thee anatomy of the anorectum is schematically represented in figure 1. 

Figur ee 1 

anorecta ll  anatom y and physiolog y 

sensitivity/complianCe A A 
motilit y y 

m,, puborectaiis 
anorecta ll  angl e 

ternaii anal 
sphincter r 

asall  sphincte r pressur e 

externall anal 
sphincter r 

compensator yy increas e 

anall canal 

Thee upper end of the rectum is located at the third sacral vertebra. At the distal end, it 

bendss abruptly along the upper surface of the coccyx and levator muscle, forming the anorectal 

angle.. Comparable to other parts of the gastrointestinal tract, the rectal wall is composed of 

severall  layers, including the mucosa, the submucosa with the submucosal nervous plexus, the 

circularr smooth muscle layer and the longitudinal muscle layer with the myenteric plexus in 

betweenn these two muscular lavers and the outer adventitia. 

Thee most distal part of the gastrointestinal tube is formed by the anal sphincter complex, 

separatingg the internal milieu from the outside and is the most important player responsible for 

maintainingg fecal continence. This sphincter complex is embedded in the striated pelvic floor, of 

whichh the puborectaiis muscle joints the upper part of the external anal sphincter. The anal 

sphincterr complex consists of two components, the smooth muscle component or the internal 

anall  sphincter and the striated muscle component or the external anal sphincter. The internal anal 

sphincterr surrounds the proximal part of the anal canal. It is tonically contracted generating 85% 

off  the anal resting pressure. This smooth muscle is innervated by the enteric nervous system 

locatedd within the gut wall and is thereby not under voluntary control. Stimulation of 

mechanoreceptorss located in the rectum, and to some degree in the sigmoid, leads to activation 

off  intramural inhibiting neurons, leading to relaxation of the internal anal sphincter, the so-called 

inhibitionn reflex. 
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Inn contrast to the internal sphincter, the external anal sphincter consists of striated 

musclee and is innervated by the pudendal nerve and under voluntary control. As such, this 

musclee can be contracted on demand, for example when defecation needs to be postponed. 

Thee muscles of the pelvic floor are also involved in the maintenance of continence. 

Especiallyy the puborectal muscle, which originates from the pubic bone, loops around the caudal 

partt of the rectum at the junction with the anal canal and ends again at the os pubis. This muscle, 

alsoo under voluntary control, is tonically contracted and mainly responsible for the formation of 

thee anorectal angle, a mechanism thought to act as a valve and closing of the distal rectum during 

episodess of increased abdominal pressure. Finally, when needed, the pelvic floor and glutei 

muscless can assist the anal sphincter complex. 

Sensationn arising from the anorectal area is of great importance to detect the presence, 

thee volume and consistency of feces in the rectum. Both mucosal and intramuscular receptors are 

involvedd to fulfil l this task. The anal canal is covered with nerve endings detecting the nature of 

thee anal content discriminating between gas, liquid and feces. Clearly, this is of great importance 

inn the entire process of defecation. On the other hand, intramural stretch and /or pressure 

receptorss wil l detect the degree of rectal filling  giving rise to sensations of desire to defecate and 

urgency.. Finally, receptors, most likely located in the pelvic floor and/or the pelvis detect 

increasess in intra-abdominal pressure, which may indeed represent a challenge for the anal 

sphincterr complex leading to expulsion of rectal contents. In the latter case, compensatorv 

reflexess wil l be activated to increase anal sphincter pressure ensuring fecal continence. 

Sensationss arising from the anorectal area are transported via afferent neural pathways to 

thee spine. Via ascending nerves in the spinal cord (the spinothalamic tract) the information is 

transportedd to the thalamus. Only when the sensory information is transferred to the limbic and 

somatosensoryy areas of the cerebrum, sensations as flatus and desire to defecate wil l be perceived 

'2'.. Comparable pathways are responsible for the sensation of gastro-intestinal pain. 

2.22 Physiology 

Normall  anorectal function strongly depends on the complex interplay between the 

differentt anorectal and pelvic anatomical structures (Fig. 1). Principally, the main task of the 

anorectumm is to continuously ascertain absolute fecal continence. The only moment that the 

anorectumm is dismissed of this task is during defecation, whereby defecation in fact can be 

consideredd as a controlled episode of incontinence at a socially acceptable moment. It should be 

stressedd though that normal defecation is not simply a transient 'failure' of the sphincter 

complex,, but is also a complex mechanism depending not only on normal sensation and motility 

off  the anorectal area, pelvic floor, sigmoid and descending colon, but also involving the 

abdominall  and respirators- muscles. Furthermore, one should realize that also psychological 

factorss may have a major impact on these pathways underlying normal defecation. 

Fecall  continence is warranted by different mechanisms. First of all, the caudal end of the 

rectumm is closed by the anal sphincter complex, creating an anal sphincter resting pressure of 

circaa 40 mm Hg, which is build up by both the internal (for 85%) and external anal sphincter. 

Thiss pressure increases by a reflex contraction of the external anal sphincter complex when an 

acutee increase of intra-abdominal pressure occurs, thus counteracting the imminent loss of feces. 
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Thiss is an important mechanism in normal daily lif e when intra-abdominal pressure is increased 

duringg coughing, laughing, bending, sneezing, etc. This function of the anal sphincter to get the 

'gatee closed' is supported by rectal motility, which is directed to keep the rectum empty, trans-

portingg feces back towards the sigmoid, thus keeping the feces separated from the anal canalf3). 

AA final mechanism taking care for continence is the sensation in the cranial part of the anal 

sphincter.. Triggering of receptors in the anal canal by feces wil l result in the sensation of 

imminentt fecal loss, giving the person the ability to prevent this loss of feces by contracting the 

pelvicc floor muscles. When defecation is not desirable, the external sphincter complex, with the 

helpp of the pelvic floor, remains contracted, until the rectal wall has adapted to the increased 

rectall  volume. When the intra-rectal pressure decreases, the sensation of urge wil l disappear. I n 

addition,, retrograde contractions of the caudal part of the rectum may occur, transporting the 

fecess back into the sigmoid colon. 

Thee interplay of all these mechanisms starts when feces enters the rectum, e.g. due to 

increasedd propulsive activity of the colon following ingestion of a meal. Filling up the rectal vault 

withh feces leads to an increase in intra-rectal pressure. Triggering of receptors located in the rectal 

walll  induces 2 mechanisms: 1) the inhibition reflex, leading to a decrease in anal sphincter 

pressuree (internal sphincter), which is the more pronounced when rectal filling  increases. 2) 

Abovee a certain threshold in rectal pressure, the perception of urge occurs. At that time, due to a 

reflexx triggered by this sensation of urge, the external anal sphincter complex contracts for a 

shortt time, preventing immediate loss of feces, thus creating time to consider if the pelvic floor 

hass to be contracted to stop imminent defecation or to permit the defecation process to 

continue. . 

Defecationn occurs when there is enough difference in pressure in the rectum at one hand 

(rectall  contractions and straining) and the pelvic floor at the other hand (relaxation of the anal 

sphincterr complex and pelvic floor and flattening of the anorectal angle). Straining is essential 

whenn a child tries to defecate without the sensation of urge (e.g. during toilet training). During 

thee process of toilet training the child starts to get grip on these complex mechanisms to control 

thee defecation process. The wil l of the child seems to be a crucial factor in this process. 

Aberrationss in these complex interplaying mechanisms might lead to clinical signs and 

symptomss of constipation and fecal incontinence. Pathophysiologic mechanisms of these clinical 

entitiess are largely unknown. The last decades, only littl e progress has been made in resolving 

thesee mechanisms. Large lacunas are also still present in anorectal (dys)functioning. 

Thee physiology of pain is extremely complex. 'Pain is the subjective response of an 

individuall  to the perception of noxious stimuli. The noxious stimulus is sensed by a peripheral 

receptorr and a pain message is then transmitted via afferent fibers to the spinal cord. After 

enteringg the central nervous system, the signal is passed up via ascending tracts in the spinal cord 

too synapses in specific areas of the midbrain, pons, and diencephalons. At any point along the 

path,, reflex arcs may be stimulated to initiate aversion responses to the noxious event. From 

thesee lower brain centers, the nociceptive information may or may not be forwarded to the limbic 

andd somatosensory areas of the cortex where the subjective, conscious experience of pain resides 
(2)(2).. This conscious experience is influenced by psychological aspects. 

So,, different levels in the physiology of pain can be distinguished on theoretical grounds. 

However,, the very complex interplay between these components makes it almost impossible to 
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isolatee and study one single component. The experience of pain might be useful, informing the 

personn of possible harm to his body, giving him the opportunity to prevent himself from further 

harm.. However, when the 'pain-system' is activated by physiological stimuli or remains active 

whenn the harmful event has been treated, then this system generates symptoms and contributes 

too the genesis of symptoms and disease. 

3.. Constipation and functional non-retentive fecal soiling 

3.11 Definitions 

Ass described earlier, a panel of experts has reported definitions of pediatric functional 

bowell  disorders, including defecation disorders. Of these, functional constipation and functional 

non-retentivee fecal soiling wil l be discussed. 

3.1.11 Constipat ion 

Thee current Rome II criteria define childhood constipation based on a presenting 

symptomm profile !1;4). Two subgroups, namely functional constipation and functional fecal 

retentionn are distinguished. 

Functionall  constipation is defined as follows: 'In infants and children at least two weeks 

off  1) scybalous, pebble-like, hard stools for a majority of stools; or 2) firm stools 2 or less 

t imes/week;; and 3) there is no evidence of structural, endocrine, or metabolic disease'. 

Functionall  fecal retention is defined as follows: 'From infancy to 16 years old, a history of at least 

122 weeks of: 1) passage of large diameter stools at intervals < 2 times/week; and 2) retentive 

posturing,, avoiding defecation by purposefully contracting the pelvic floor. As pelvic floor 

muscless fatigue, the child uses the gluteal muscles, squeezing the buttocks together'. 

Thee main difference between functional constipation and functional fecal retention is the 

occurrencee of retentive posturing in the latter. Retentive posturing is the behavioral withholding 

off  stool during sensation of urge, which according to the authors of the Rome criteria mostly 

resultss from painful defecation. However, the possible underlying mechanisms causing this 

painfull  defecation are not taken into account. While the Rome-group stresses the importance of 

retentivee posturing, the very common and major symptom of constipation, namely fecal soiling, 

wass not included in the definitions. As we feel that this is an important feature of constipation, a 

differentt definition for constipation (in children of > 4 years of age) has been used in the 

followingg chapters. In our view, at least two out of the four following criteria have to be fulfilled: 

I )) two or less bowel movements per week without laxatives, 2) two or more soiling episodes per 

week,, 3) periodic passage of a very large amounts of stool once every 7— 30 days and 4) a 

palpablee abdominal or rectal mass on physical examination w . 
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3.1.22 Functional non-retentive fecal soi l ing 

Thee Rome group defined functional non-retentive fecal as follows: Once a week or more 

forr the preceding 12 weeks, in a child older than 4 vears, a history of: 1) defecation into places 

andd at times inappropriate to the social context; 2) in the absence of structural or inflammatory 

disease;; and 3) in the absence of signs of fecal retention. 

Almostt all studies performed in the "encopretic" child assume that all these children are 

constipated.. Therefore, a major benefit of this definition is, that there IS a definition, for the first 

timee clearly stating, that these children form a separate entity. Although in the current literature 

sometimess a difference is made between soiling (loss of small amount of feces due to 'overflow') 

andd encopresis (normal bowel movement) the terms are used interchangeably. However most 

timess the term encopresis is used, defined as 'the voluntary or involuntary passage of a 

quantitativelyy normal bowel movement in the underwear in children over the age of 4 years, 

occurringg on a regular basis without any organic cause". Sometimes the term 'solitary encopresis' 

iss used(6). It is not fully clear why the Rome group has chosen for the term soiling in the 

definitionn of these children. This might lead to some contusion, as it might refer to 'rectal 

overflow'.. In addition, it is stated, without referring to medical literature, that the main cause of 

thiss symptom in unconscious anger. Research on behavior in children with functional non-

retentivee fecal soiling, however, suggest that aberrant behavior, which was found in 35% of these 

children,, is secondary to the occurrence of encopresis ;. 

3.22 Epidemiology and clinical presentation 

3.2.11 Constipation 

Constipationn is mainly a problem in Western societies. It is diagnosed in 3% of the 

childrenn referred to a pediatrician. Complaints related to defecation are responsible for 25% of 

outpatientt visits to pediatric gastroenterologists ' '. Estimations on the prevalence of constipation 

inn the general pediatric population van- from 0.3-8% ''. In the Netherlands 1% of the children in 

thee age range of 0 — 4 years, but hardly any in the range of 4 —15 vears visits the general 

practitionerr for complaints of constipation "'. Constipation is more common in boys than in 

girlss (2:1) (xU'. In some studies however, also a 1:1 ratio is described l l2;B:. In only 10% of all 

childrenn with defecation disorders, constipation is part of an organic disorder 'K. 

Thee most important complaint of constipated children is a combination of a low 

defecationn frequency and soiling. Soiling often occurs several times a day and in case of severe 

fecall  retention it occurs even at night. Another typical feature of functional constipation is the 

productionn of a large amount of stool, which may be so enormous that it may clog the toilet. This 

cann occur once a week to once a month and is of course a very painful event. Often, the 

evacuationn of such a large amount of stool is preceded by an increase of the soiling frequency 

andd complaints of abdominal pain and poor appetite. These symptoms disappear immediately 

afterr the production of this large amount of stool. It is therefore not surprising that upon 
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physicall  examination constipated children might present with abdominal or rectal fecal 

impaction.. With the help of bimanual palpation, it can sometimes be observed, that the fecal 

accumulationn extends from the anal canal up to the flexura lienalis of the colon. Sometimes, the 

observedd abdominal distention might also be due to accumulation of gas as a consequence of a 

highh dose of lactulose, while rectal or abdominal scybala have not been removed. Finally, extra-

intestinall  symptoms are reported such as complaints of urinary tract infections and enuresis in 

circaa 3 0% of the children. 

3.2.22 Funct ional non-retentive fecal soi l ing 

Soilingg is reported in 1.5 - 2.8 % of children older than 4 years. In 10-30% of these 

childrenn the soiling is not secondary to constipation. Approximately 90% of the group of 

childrenn with functional non-retentive fecal soiling consists of boys l'u'. 

Ass already mentioned, children with functional non-retentive fecal soiling are devoid of 

anvv sign or symptom of constipation. The single complaint is soiling. These children hardly 

complainn of abdominal pain and their appetite is normall f , ) . Some report an acute irresistible urge 

too defecate, showing resemblance with idiopathic fecal incontinence in adults 3\ In circa 30% of 

childrenn with functional non-retentive fecal soiling aberrant behavior is observed using the Child 

Behaviorr Check List °\ It is clear, that the occurrence of soiling has a large impact on normal 

dailyy lif e of the child (isolated position, ragged at school), but also strains the relationship 

betweenn parents and siblings, interfering with and compromising normal family life. 

3 .33 P a t h o p h y s i o l o gy 

3.3.11 Const ipat ion 

Thee pathophysiology underlying functional constipation is undoubtedly multifactorial, 

andd certainly not well understood. Clearly, functional constipation can result from abnormal 

functionn of the different players involved, including the colon, the rectum and the sphincter 

complexx and not at least the wil l of the child. In general, the two subgroups slow transit 

constipationn and outlet obstruction, leading to retention of feces in the rectum, can be 

distinguished.. Most likely, different pathophysiological mechanisms underlie each of these 

differentt forms of constipation. 

3.3.1.11 Abnormal colonic motilit y 

Sloww transit constipation can be diagnosed by colonic transit time measurements showing 

ann overall delay in colonic transit time. Both muscular (impaired contractility') and neural 

(uncoordinatedd motor activity) mechanisms may lead to impaired propulsion of fecal contents 

leadingg to slow transit and constipation (16'. Mechanisms underlying this entity might be an 

impairmentt of neurotransmitter function, such as nitric oxide (NO)'1'1 or substance P (l8) or 

aberrationss in the interstitial cells of Cajal(19). However, it remains difficul t whether observed 

abnormalitiess are primary7 or secondary to longstanding constipation. 
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Inn addition to neuromuscular dysfunction, constipation can also result from massive fecal 

retentionn in the rectum. It has been shown that voluntary retention of feces can cause a delav in 

colonicc transit in healthy volunteers. Similarly, massive fecal retention in children can also inhibit 

colonicc transit and thus indirectlv lead to prolonged transit times. 

3.3.1.22 Abnormal sphincter  function 

Ann alternative mechanism leading to constipation is so-called outlet obstruction or 

abnormalitiess in the dynamics underlying defecation. In these children, the delay in colonic transit 

iss situated in the rectum ''2[>> , a finding present in 40 % of constipated children. The underlying 

mechanismm of outlet obstruction is thought to result from abnormal defecation dynamics. Under 

normall  circumstances, the pressure generated by the anal sphincter complex should drop during 

ann attempt to defecate allowing expulsion of fecal contents. However, using anorectal 

manometry,, a paradoxal contraction of the anal sphincter complex is observed ° ', in more than 

50%% of constipated children p;l l>. This contraction of the anal sphincter might disturb the normal 

defecationn process, leading to fecal accumulation. For a long time, this abnormality was regarded 

ass the major underlying pathophysiologic mechanism in childhood constipation, reflecting the 

oftenn observed stool withholding behavior / retentive posturing. Possible causes leading to this 

behaviorr may be 1) pain resulting from the previous production of a large, hard stool, 2) anal 

fissures,, 3) primarily behavioral mechanism, 4) not taking time to go to the toilet, 5) resistance to 

goo to another toilet than their own. 

I ff  abnormal defecation dynamics are indeed an important mechanism leading to fecal 

retentionn and constipation, it is remarkable that this phenomenon is also observed in children 

withh functional non-retentive fecal soiling ' 'l4;. In addition, a large study comparing conventional 

treatmentt with additional biofeedback training in constipated children showed that biofeedback 

trainingg could normalize the aberrant sphincter contraction, however it did not lead to a larger 

successs rate in children receiving additional biofeedback training. These findings argue against a 

majorr contribution of abnormal defecation dynamics. 

3.3.1.33 Abnormal rectal sensation 

Ass explained previously, arrival of fecal material in the rectum is sensed by different types 

off  nerve endings giving rise to sensations of flatus, urge to defecate and pain. This sensory 

informationn is of great importance to initiate the defecation process. Abnormalities in rectal 

sensationn are therefore believed to play an important role in the pathogenesis of constipation. 

Severall  studies have investigated rectal sensitivity7 in children with constipation. In these 

studies,, rectal sensation is determined with the help of rectal balloon inflation, measuring the 

volumee at which e.g. sensation of urge is perceived. These studies showed impaired rectal 

sensationn in a subgroup of patients with constipation. However, rectal volume might be age-

dependentt and no age-dependent normal values are available. Consequently, older children wil l 

bee at risk to be classified as having abnormal sensation and in contrast, young children wil l be at 

riskk to be unjustly classified as having normal rectal sensation. Moreover, rectal volume depends 

alsoo on rectal compliance, which is not taken into account by volume measurement. Therefore, 
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thee rectal barostat might be of great help in studying rectal sensation. This computer driven 

mechanicall  pump is able to inflate a rectal balloon, while at the same time rectal pressure and 

rectall  volume is measured. Thus, the rectal threshold for sensation can be measured as pressure, 

whichh is more unlikely to depend on age than data derived from volume-driven distentions. 

3.3.1.44 Abnormal moti l i ty/sensit ivi t y parameters: primar y or  secondary? 

Unravelingg pathophvsiologic mechanisms in constipated children are especially difficul t as 

longstandingg rectal accumulation of feces may lead to neuromuscular damage with abnormalities 

inn rectal sensation, compliance and motility. I t is currently unknown whether observed 

abnormalitiess in rectal function in constipated children, such as an increased rectal volume at first 

sensationn of urge, are reallv causing constipation or whether they are secondary to fecal 

accumulation.. Prospective studies evaluating early aggressive treatment are certainly required to 

furtherr clarify this issue. 

3.3.22 Funct ional non-retentive fecal soil ing 

Thee pathophysiological mechanisms underlying functional non-retentive fecal soiling are 

muchh less studied than those of constipation. Studies evaluating the underlying pathophysiology 

aree rather scarce and limited to manometric studies (anal sphincter rest pressure, maximal 

squeezee pressure and rectal sensation) and colonic transit time measurements ( 14'J,J. None of 

thesee studies show any abnormalities l<", leading to the concept that the main problem in these 

childrenn is most likely of psychological origin. 

Althoughh psychological issues will certainly contribute to the pathophysiology of this 

defecationn disorder, it remains important to continue the search for new pathophysiological 

concepts.. One so far neglected possible mechanism could be changes in rectal function. Not only 

alterationss in reservoir capacity, but also abnormal rectal sensation and motility may lead to fecal 

soiling.. Theoretically, impaired reservoir function with increased contractility of the rectum in 

responsee to arrival of stool or decreased rectal sensation might lead to uncontrollable expulsion 

off  stool. So far, the role of the rectum has not extensively been studied in this defecation 

disorder.. This can only be achieved using the rectal barostat, as described in one of the next 

chapters. . 

3.44 Treatment 

Duringg the last decades only a few randomized studies, most of them with small patient 

numbers,, have been performed evaluating new treatments for children with defecation disorders. 

Thee treatment of constipation is mainly based on empirical experience, but not on placebo 

controlledd randomized studies. The subdivision in functional constipation and functional fecal 

retentionn as suggested by the Rome II criteria has no therapeutic consequences at this time. 

Althoughh functional constipation and functional non-retentive fecal soiling are completely 
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differentt entities, there is overlap in their treatment as far as it concerns treatment modalities 

influencingg behavioral or psychological aspects, and wil l therefore be discussed together. 

3.4.11 General measures 

3.4.1.11 Educat ion 

Ass the wil l and motivation of the child are ven' important in the total therapeutic process, 

ann extensive explanation of the disease has to be given and the possible consequences of stool 

withholdingg have to be discussed with the child and its parents. Therefore, after a thorough 

historyy taking and physical examination, it is ven- important to take ample time for education 

concerningg constipation and soiling. Issues to discuss are: 1) prevalence of constipation and 

soiling,, 2) the relationship between fecal impaction and overflow diarrhea (explaining with the 

helpp of drawings), 3) organic versus functional disease 4) therapy (stressing that this might not be 

easyy and wil l be longlasting), 5) the responsibility of the child for its the treatment, 6) the struggle 

concerningg the defecation problem, which does exist in nearly even- family dealing with a 

constipatedd child. 

3.4.1.22 Behavioral therapy 

Theree are no randomized studies evaluating the effect of behavioral treatment in children 

withh defecation disorders. In our experience, the psychological counseling of the child, but also 

off  the total familv, can be of great value, especially to support the initiated toilet training and to 

givee structure and rest in the family. Most of the behavior modification programs do contain the 

followingg issues: positive reinforcement of defecation on the toilet and to be clean, ignoring or 

neutrall  attitude towards the child when it has soiled and send the children to the toilet 2-3 times 

perr day : ' : . It is all directed to give the defecation process its normal place in normal daily life. 

3.4.1.33 Diar y 

Fillin gg out a diary objectifies the complaints of the child, gives insight in the therapeutic 

progresss and might motivate the child. Therefore, the child has to fil l out the diary card itself. 

Thiss stresses once more that the child is responsible for the defecation problem. The diary card is 

linkedd to a rewarding system. 

3.4.1.44 Toilet trainin g 

Anotherr simple general measure that may be of help to normalize defecation is toilet 

training.. At the start of the treatment the child is instructed to attempt to defecate three times a 

dayy during 5 minutes after each meal. The child is stimulated to strain actively while placing its 

feett on a foot-rest. The latter is important to flatten the anorectal angle, facilitating fecal 

expulsion.. Using this approach, the child is forced to focus on its bowel function. Furthermore, 
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inn case of defecation, the rectum wil l be empty, reducing the risk of fecal soiling during the rest 

off  the day. 

Thesee general measures in combination with medical therapy, is successful in 15% of 

childrenn with severe constipation referred to a tertian- hospital  <22'. Clearly, additional treatment is 

required.. One possible option would be more aggressive pharmacological treatment using 

laxativess and/or enemas. 

3.4.22 Pharmacotherapy 

Soo far, no double-blinded randomized studies on oral or rectal laxatives have been 

performedd in children with constipation 2l', except the use of cisapride '24'. Even the effect of 

lactulosee is hardly investigated '2D;. Therefore, the best "evidence-based" treatment can not be 

constructedd and almost all advices concerning the use of oral or rectal laxatives are, at this 

moment,, bases on clinical empirical experience. The major aim of medical therapy is to remove 

fecall  accumulation and to prevent its recurrence, thus preventing prolonged rectal distention 

potentiallyy leading to rectal damage 26. 

3.4.2.11 Oral laxatives 

Mostt often the initial treatment involves an osmotic laxative (e.g. lactulose or lactitol) in a 

dosee of 6 gram per kg body weight, divided in two portions per day. The main function of the 

osmoticc laxatives is to loosen stool consistency, thus facilitating transport and expulsion and 

renderingg defecation less painful. The dose is increased until improvement is achieved 

(sometimess up to 2-3 times the starting dose). During the first days flatulence may occur whereas 

abdominall  pain can increase, especially on higher doses of laxatives. The dose should be titrated 

basedd on the defecation frequency aiming at a frequency of > 3x per week. In addition, fecal 

accumulationn in the rectum should be prevented. This adequate dose should be continued for at 

leastt 3 months. 

However,, lactulose as mono-therapy is often not sufficient and additional medication is 

needed.. When slow transit constipation is diagnosed, stimulative laxatives such as bisacodyl (5 

mgg even- other day) might be useful. Alternatively, cisapride or Transipeg can be started. Good 

resultss of cisapride (4 dd 0.3 mg/kg) have been reported in small randomized studies 23;2 with a 

significantt higher success percentage compared to placebo (76% versus 37%) '2A:. Transipeg® 

(polyethylenee glycol) has been shown to be useful in the treatment of constipation in adults and 

childrenn in a dose of 0.8 g /kg/day once daily '2:,;. However, when outlet obstruction is diagnosed, 

thee use of enemas is unavoidable. 

Inn contrast to constipation, colonic transit is normal in children with functional non-

retentivee fecal soiling. As such, in our opinion, there is no rational to treat these children with 

laxatives.. Nevertheless, this therapy is often started in these children, although so far, no double-

blindedd randomized studies on oral or rectal laxatives have been performed in this subgroup of 

childrenn ' 2 \ One might even speculate that prescribing laxatives wil l have a negative effect in 

childrenn with fecal soiling. Therefore, it is important to study the effect of laxatives on successful 

outcomee in these children. 
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3.4.2.22 Enemas 

Impairedd emptying of the rectum can lead to fecal impaction and fecal soiling. When fecal 

impactingg is found on clinical examination, daily enemas for at least 3 days should be 

administeredd before oral laxatives are started. If the rectum is clogged with hard stool, treatment 

withh oral laxatives, without removing these scybala with enemas, wil l paradoxically result in an 

increasee in soiling due to overflow diarrhea. Moreover, children wil l report more side-effects such 

ass abdominal pain and bloating. 

Inn practice, enemas with lower volume wil l be prescribed to children less than 10 kg of 

bodyy weight, whereas older children preferentially receive larger volume enemas (120 ml, islvx": 

sodium-dioctylsulfosuccinatee and sorbitol or phosphate-enema). If the fecal mass has been 

removedd successfully, but soiling relapses or the defecation frequency does not normalize with 

adequatee treatment with oral laxatives, enemas are added to the long-term treatment. 

3.4.33 Biofeedback trainin g 

I nn more than 50% of children with defecation disorders, the anal sphincter complex 

contractss instead of relaxes during defecation. It is possible to normalize this phenomenon with 

thee help of biofeedback training. However, we previously showed that normalization is not 

relatedd to successful outcomef x ' ' '. Also the improvement ot the sensation of urge with this 

techniquee did not lead to a higher success rate compared to children receiving only medical 

therapy.. The role of biofeedback training in the treatment of defecation disorders in children 

seemss therefore to be limited "Kl. 

3.55 Prognosis 

Althoughh some follow-up studies have been performed in constipated children i'y-2')-*'  ,4 

manyy of them have disadvantages. Some studies had a cross-sectional instead of a prospective 

design,, had low follow-up percentages or low patient numbers, had a follow-up only at 1 year 

afterr treatment or had vague inclusion criteria. Nevertheless, these studies show that a positive 

familyy history for constipation and an early age of onset of the complaints are negative 

prognosticc factors for successful treatment. Furthermore, it is interesting that far more boys than 

girlss present with constipation, whereas in adults the percentage of constipated woman is larger 

thann that for man. This further stresses the need of a thorough long-term follow-up saidv. 

Inn children with functional non-retentive fecal soiling, only one abstract concerning the 

prognosiss of this patient group is available "'. It showed the persistence of complaints in 30% of 

thee children attending secondary school. It persisted in 22% of the patients reaching young 

adulthood,, whereas none of these children received any treatment anymore. 
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4.. Functional abdominal pain and irritable bowel syndrome 

4.11 Definition 

Inn 1958 Appley defined recurrent abdominal pain as at least three episodes of abdominal 

painn severe enough to affect activities over a perif >d of not less than three months '. This 

definitionn has been used in children with chronic abdominal pain, over the past 5 decades. 

However,, this definition neglected different clinical presentation forms of children with chronic 

abdominall  pain and in addition, the development of more advanced diagnostic tools (such as 

endoscopy)) required revision of this more general definition from Appley. 

Thee Rome-group defined 5 different subgroups of children with functional abdominal 

painn ' on the basis of clinical criteria. All these definitions include the statement that the 

childrenn should be mature enough to provide an accurate pain history. Moreover, the abdominal 

painn has to be present for a total period ot at least 12 weeks, which needs not to be consecutive, 

inn the preceding 12 months. The 5 groups are: 1) functional dvspepsia, 2) irritable bowel 

syndrome,, 3) functional abdominal pain, 4) abdominal migraine and 5) aerophagia. The entities 

irritablee bowel syndrome and functional abdominal pain wil l be discussed below. 

Irritablee bowel syndrome is defined as abdominal discomfort or pain that has two out of 

threee features: 1) relieve with defecation; and/or 2) onset associated with a change in frequency 

off  stool; and/or 3) onset associated with a change in form (appearance) of stool. Symptoms 

furtherr supporting the diagnosis of irritable bowrel syndrome are: abnormal stool frequency 

(>> 3 bowel movements per day or < 3 bowel movements per week), abnormal stool form, 

abnormall  stool passage, passage of mucus and bloating or feeling of abdominal distension. 

Functionall  abdominal pain is defined as: 1) continuous or nearly continuous abdominal 

painn in a school-aged child or adolescent; and 2) no or only occasional relationship of pain with 

phvsiologicall  events (e.g. eating, menses, or defecation); and 3) some loss of daily functioning; 

andd 4) the pain is not feigned (e.g. malingering); and 5) insufficient criteria for other functional 

gastro-intestinall  disorders that would explain the abdominal pain. 

Thee main difference between these irritable bowel syndrome and functional abdominal 

painn is the absence of accompanving symptoms in children with functional abdominal pain, 

whereass in children with IBS, pain is accompanied by changes in defecation or symptoms related 

too defecation. 

Too prevent anv misunderstanding, the definition recurrent abdominal pain has to be 

avoidedd in medical literature from now on. To be clear, the definition recurrent abdominal pain 

includess all sub-classifications as defined bv the Rome II group. Therefore, functional abdominal 

painn is not the same entity as recurrent abdominal pain. 
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4.22 Epidemiology and clinical presentation 

4.2.11 Recurrent abdominal pain 

Recurrentt abdominal pain, as described by Appley was reported in more than 10% ot 

school-agedd children ';VlJ. In this classic study, only in 5-10% of these children with "recurrent 

abdominall  pain", an organic cause underlying the abdominal pain, was found. Forty years later an 

evenn higher percentage of chronic abdominal pain is reported in Swedish and American school-

agedd children (circa 20%) " "'. 

Sincee the introduction of new diagnostic techniques (e.g. pH-monitoring and endoscopy) 

ann organic cause is reported in 35-42% of the children with chronic abdominal pain ' "'. 

Inflammationn of the stomach is reported in 12%, lactose malabsorption in 20% and chronic 

inflammatoryy bowel disease in 4% of children referred for chronic abdominal pain W;. These 

abovee mentioned studies, however, were performed in a tertian- center, probably leading to 

referrall  bias. Chronic abdominal pain is more common in girls than in boys (5:3). 

Thee character of the pain is often dull, sometimes crampy and mostly localized around 

thee umbilicus. The severity of the pain ranges from pain hardly influencing normal daily activities 

too a presentation resembling an "acute abdomen". The duration of the pain varies from minutes 

too days. 

4.2.22 Irritabl e bowel syndrome 

N oo epidemiological data are available for the new defined Rome II criteria of irritable 

bowell  syndrome. Some studies using definitions for IBS in adults, comparable with the Rome II 

criteria,, showed that 52% of children older than 5 years of age visiting a clinic for abdominal pain 

hadd symptoms of IBS m . Moreover 17% of high-school and 8% of middle-school students 

showedd symptoms of IBS ( '. 

Thee clinical presentation is as described in the definition. 

4.2.33 Functional abdominal pain 

Noo epidemiological data are available in children with functional abdominal pain and the 

clinicall  presentation is described in the definition. 

4.33 Pathophysiology 

Noo data are available concerning pathophysiological mechanisms in children with irritable 

bowell  syndrome or functional abdominal pain. Therefore, the following paragraph wil l briefly 

discusss the current views and hypotheses raised in adult literature. For a more extensive 

descriptionn of underlying pathophysiological mechanisms in adult IBS patients, we refer to a 

recentt review in this field'41'43'44'. 
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4.3.11 Visceral hypersensitivity 

Viscerall  hypersensitivity seems to be an important pathophysiologic mechanism in adults 

withh functional abdominal complaints. Visceral hypersensitivity points to an increased sensitivitv 

off  the gastrointestinal tract for a normal stimulus. Such a stimulus (e.g. distension of the rectum) 

iss perceived as a normal, non-painful sensation (e.g. sensation (if urge) in healthy persons, while 

patientss with visceral hypersensitivity interpreter this stimulus as pain. More than 50% of adults 

withh irritable bowel svndrome shows alterations in rectal sensation 4";+f''. Theoretically, abnormal 

processingg ot the senson- signal can occur at any level in the neural pathway involved, from the 

mechanoreceptorr in the gut wall to the brain centers involved in the central processing of 

gastrointestinall  information 4 . However, a review concerning visceral hypersensitivity questions 

thee purely somatic interpretation of these results "** . The lowered threshold for pain is explained 

byy an acquired fixed attention to gastrointestinal sensations. 

4.3.22 Abnormal gastrointestinal motilit y 

Inn adults with irritable bowel syndrome disturbances in gastrointestinal motility, such as a 

delayed,, but pronounced rectal contractile response to a meal, are observed 'v>'. However, 

althoughh subgroups of IBS patients show altered responses in the small and large intestine to a 

broadd spectrum ot stimuli, such as diet, hormones and psychological stress, no test has been 

establishedd as a diagnostic standard. 

4.3.33 Psychological factors 

Theree are no studies in children with IBS and functional abdominal pain evaluating the 

rolee ot psychological factors. It is obvious though that alteration in the social situation 

(divorcementt of parents, migration, passing away of a family member) and the attitude of the 

parentss towards the child with chronic abdominal pain wil l have a major psychological impact on 

thee child. There is indeed a relationship between childhood abdominal pain and somatic 

complaintss of the parents °"'. Mothers of children with chronic abdominal pain show more 

complaintss ot anxiety, depression and somatisation compared to a control group of mothers not 

havingg children with chronic abdominal pain o1 l2j. 

4.44 Treatment 

Thee treatment of children with functional abdominal pain and IBS is often difficul t and 

longlasting,, mainly due to the lack of insight in the underlying pathophysiological mechanisms. 

Thee Rome II sub classification has, so far, not resulted in a different general approach to children 

withh functional abdominal pain and IBS. The treatment is often empirical and includes 

reassurance,, education concerning the disease, filling  out a diary, stimulation of daily (school) 

activities,, food- and liquid advices and eventually prescribing medication. 
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4.4.11 General measures for  functional abdominal pain and IB S 

4.4.1.11 Reassurance and educat ion 

Firstt of all it has to be stressed to the patient and its parents that the pain is real and 

largelyy influences dailv functioning of the child and its family. In addition the high incidence of 

chronicc abdominal pain in school-aged children is discussed, referring to the ven- low percentage 

off  children in which an organic cause can be detected. The absence of 'emergency symptoms' 

suchh as rectal blood loss, fever, weight loss, etc. underlines the absence of a severe illness. It is 

importantt to ask the parents what diagnosis thev have in mind. Moreover, the intensive relation 

betweenn the brain and the gastrointestinal tract is discussed. It has to be stressed, that it is not 

reallyy a disease, but a chronic problem. 

Whenn the child is complaining of abdominal pain, the parents and e.g. teachers are 

advisedd to pav attention to it, without reacting too strong to these complaints. Normalization of 

dailvv activities (playing, school, hobbies) plays an essential positive role in the treatment. 

4.4.1.22 Fiber 

Ann adequate liquid- and fiber intake is thought to be of some importance. Studies in adult 

IBSS patients (T1MJ do not show a significant positive effect of dietary fiber. A double blind 

randomizedd study in children with recurrent abdominal pain showed a significant decrease in 

abdominall  complaints with fibers compared to placebo "''. The effect of fiber is probably the 

mostt effective in those children with some complaints of constipation. The compliance 

concerningg fiber intake, as studied in children with constipation, is not high ^ '. 

4.4.1.33 Psychological intervention 

Studiess in adult patients with IBS show that a good doctor-patients relationship has a 

placeboo response of 30%-8()% 3 An important aspect for the care taker in this relationship is 

thee awareness that the patient or its parents might have particular ideas about the cause and 

consequencess of the pain. Therefore it is important to discuss their major points of concern and 

too give a clear explanation of the disease. Furthermore, realistic goals have to be made. When the 

goall  is to cure the patient totally, this might lead to disappointment for both the physician and 

thee patient. A more realistic goal is e.g. the re-introduction of normal daily activities. It is 

essential,, as it is for functional defecation disorders, to get the patient and its parents involved in 

thee treatment strategy. A longstanding relationship, preferably with the general physician, to 

stresss that there is no special (organic) cause for the disease, might be of great value . 

Familyy therapy and the handling of stress and pain are the major cornerstones concerning 

psychologicall  intervention. Referral to a psychologist or psychiatrist is indicated when there are 

signss of primary psychopathology (anxiety, depression, strong tendency to internalization) or 

whenn there are signs of a disturbed family structure (e.g. imitation of painful behavior). 

Structuredd family therapy in combination with teaching the child how to cope with his pain was 

effectivee in 55% of children with chronic abdominal pain (fM. 
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AA positive effect of hypnotherapy is shown in adults with irritable bowel syndrome f,i;W 

suggestingg alterations in rectal perception in those patients with visceral hypersensitivity ''% 

howeverr via an unknown mechanism " . A pilot studv using hvpnotherapv in children seemed 

alsoo to be successful in the 5 included patients ' . 

4.4.22 Pharmacotherapy used in children wit h IB S 

Att present, there are no controlled studies evaluating the effect of drugs in children with 

IBSS or functional abdominal pain. In general, treatment of these children mainly involves 

supportivee measures as described above, and in our hands, medical therapv is not indicated. In 

thee US on the other hand, sometimes tricyclic antidepressives are prescribed in children with 

functionall  abdominal pain or IBS ' ', probablv due to good results in adults with functional 

gastro-intestinall  disorders '6<;''. 

Spasmolytics,, such as butylscopalamine (Buscopan ') and mebeverine (Duspatal ) lower 

thee tone and motility of the gastrointestinal tract. Based on these properties, thev may 

theoreticallyy be effective in patients with chronic abdominal pain, but randomized placebo-

controlledd studies are lacking in children. 

4.55 Prognosis 

Littl ee is known concerning long-term follow-up of children with chronic abdominal pain. 

Somee studies suggest that 25-50% of children with functional abdominal pain still have 

abdominall  pain in adulthood with features of irritable bowel syndrome ' '' . This seems to be 

especiallyy the case in girls ''~'. However, a population based birth cohort study showed no 

prognosticc value of childhood chronic abdominal pain concerning abdominal pain in adulthood. 

T w oo studies show a higher incidence of psychiatric disorders in adulthood in patients with 

chronicc abdominal pain in childhood, compared to the normal population !1 ' . A timely 

psychologicall  intervention in a child with chronic abdominal pain from a "pain family" wil l 

probablvv prevent persistence of complaints in adulthood. 

Conclusion n 

Thee functional gastrointestinal disorders, constipation, functional non-retentive fecal 

soiling,, functional abdominal pain and irritable bowel syndrome are common disorders in 

children.. Remarkably, littl e is known about the underlying pathophysiological mechanisms. In 

addition,, evidence based treatment strategies are lacking leading, mainly due to this lack in 

pathophysiologicall  insight. In this thesis, we therefore tried to gain more insight in the role of the 

anorectumm in these disorders and evaluated the effect of some treatment strategies. 
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11 Introductio n 

Pediatricc functional gastrointestinal disorders are recently (re)defined resulting in the 

Romee II criteria l . Four subgroups have been identified: vomiting, abdominal pain, diarrhea and 

disorderss of defecation. This thesis focuses on abdominal pain (functional abdominal pain and 

irritablee bowel syndrome) and defecation disorders (functional constipation/functional fecal 

retentionn and functional non-retentive fecal soiling). Although it is important to define these 

entitiess on clinical grounds, pathophysiologic mechanisms underlying these disorders are largely 

unknown.. Consequently, therapeutic regimens are often given on an empirical base and are not 

basedd on known causality. Moreover, large randomized therapeutic and follow up studies in these 

childrenn are virtually lacking. 

1.11 Ai m of the thesis 

Thereforee the aim of this thesis is to elucidate possible pathophysiologic mechanisms 

underlyingg childhood constipation and chronic abdominal pain in children. In addition, 

therapeuticc modalities based on these pathophysiologic mechanisms wil l be investigated and a 

longitudinall  follow up of constipated children wil l be performed. 

1.22 Outl ine of the thesis 

AA general introduction to pediatric defecation disorders and chronic abdominal pain is 

describedd in Chapter  1. The current Chapter  2 gives a short description of the outline of this 

thesis. . 

Manyy manometric studies have been performed in constipated children in order to search 

forr abnormal anal sphincter function as a cause of childhood constipation. Al l available 

manometricc studies showed a variable but relatively high percentage of constipated children who 

exhibitedd a contraction, in stead of a relaxation, of the anal sphincter complex during a defecation 

attemptt compared with healthy volunteers. Therefore, it was suggested that this paradoxical 

contractionn of the anal sphincter leads to accumulation of stool in the rectum and consequently 

too constipation. This hypothesis was supported by the often observed stool withholding behavior 

inn constipated children. 

Althoughh previous studies evaluating the influence of biofeedback training on this 

aberrantt sphincter contraction were positive (normalizing sphincter function and high success 

percentages),, a large randomized study 2' comparing conventional treatment (toilet training, diary-

cards,, diet and oral laxatives in combination with enemas) to conventional treatment with an 

additionall  biofeedback training program, showed no difference in successful outcome between 

bothh groups. A drawback of this study was that the conventional treated group also underwent 

twoo manometric sessions at the start and at the end of the therapeutic intervention period in 

orderr to collect data concerning anorectal function. Because these manometric sessions could 
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havee altered the suspected difference between these two study groups, another randomized studv 

wass conducted comparing the effect of the performance of two manometric sessions on success 

percentagee compared to conventional treatment. 

Thesee findings are described in Chapter  3. 

Pathophysiologicc and therapeutic studies in children with functional non-retentive fecal 

soilingg are scarce. Until recently, these children, who loose normal amounts of stool in their 

underwearr after the age of four, but have no other signs of constipation were usually considered 

ass constipated. Apart from the same paradoxical contraction of the anal sphincter complex 

duringg a defecation attempt, as shown in constipated children, no further aberrant anorectal 

functionss were observed. Moreover, almost all of these children showed normal colonic transit 

times.. These clinical and diagnostic observations suggested that the use of laxatives might have a 

negativee effect on the frequency of stool in their underwear in these children. In Chapter  4 the 

effectt of laxatives on successful outcome in children with functional non-retentive fecal soiling is 

described. . 

Duee to disappointing results concerning the effect of biofeedback training in children 

withh defecation disorders, the search for other pathophysiological mechanisms was intensified 

andd used research techniques might possibly need re-evaluation. For example, the determination 

off  rectal volume as parameter describing rectal sensation has some disadvantages, such as a 

suspectedd age-dependency and a possible influence of rectal compliance on determined rectal 

volumes.. At the same time a new research tool, the baros tat, was introduced. This is an 

electromechanicall  computer-driven air pump, which emerged to be a valuable tool evaluating 

gastrointestinall  tone, motility and thresholds for sensation in adults with abdominal pain and 

constipation.. In children, the experience with either gastric or rectal barostat is limited. This 

openedd new possibilities for the ongoing search for pathophysiologic mechanisms leading to 

constipationn and functional non-retentive fecal soiling. Results of barostat studies in children 

withh functional defecation disorders are described in Chapter  5. 

Thee treatment of functional non-retentive fecal soiling in children is disappointing. After 

twoo years of treatment (diary, toilet training with or without biofeedback training), approximately 

20%% of the children is treated successfully. In Chapter  6 the results of a case report are described 

usingg suppositories of loperamide in a young adult patient with functional non-retentive fecal 

soiling.. The rationale to use loperamide rectally was the result of the observation during a rectal 

barostatt study, that anal fecal loss occurred due to a rectal contraction, which was unnoticed by 

thee child. 

Sometimess children present with chronic abdominal pain in combination with alterations 

inn their defecation pattern, resembling adult patients with irritable bowel syndrome. In adults 

withh irritable bowel syndrome, barostat studies showed that visceral hypersensitivity might be the 

pathophysiologicall  mechanism causing their symptoms (1). Therefore a barostat study, described 

inn Chapter  7, was conducted to evaluate the possible existence of visceral hypersensitivity in 

childrenn with chronic abdominal pain. In addition, it would be of great value for the Rome II 

classificationn of pediatric abdominal pain, which is based on clinical grounds only, that children 

withh irritable bowel syndrome can be separated from children with functional abdominal pain, by 

differencess in pathophysiological mechanisms, as measured using a barostat. 
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I tt is often stated that children just grow out of their functional gastrointestinal disorders 

andd wil l cure "spontaneously" when puberty is reached. However, these statements have no 

soundd scientific background. Therefore, an adequately designed follow-up study is needed. In 

Chapterr  8 a large cohort of constipated children is described and followed longitudinally for 

severall  years into young adulthood. 
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1.. Abstract 

1.11 Objective 

Approximatelyy 50% of constipated children contract rather than relax the external 

sphincterr complex during a defecation attempt. Although biofeedback training (BF) is able to 

changee this defecation behavior, there is no additional effect of biofeedback training to 

conventionall  treatment on clinical outcome compared with conventional treatment alone. It has 

beenn postulated that the absence of a significant difference between these 2 treatment options 

mightt be because of a therapeutic, 'demystifying' effect of performing anorectal manometrv in 

thee conventionally treated children, necessary- to obtain basal manometric data. The objective of 

thiss prospective, controlled, randomized study was to evaluate the effect of conventional 

treatmentt with 2 anorectal manometry- sessions compared with conventional treatment alone 

(dietaryy advice, diary, toilet training, oral laxatives, and enemas) on clinical outcome. 

1.22 Methods 

AA total of 212 constipated children (143 boys) who were visiting a referral pediatric 

gastroenterologyy practice were randomized prospectively to conventional treatment alone (115 

patients)) or to conventional treatment combined with 2 manometrv sessions (97 patients). 

Patientss were included in the study when they fulfille d at least 2 of the 4 following criteria: stool 

frequencyy fewer than 3 per week, 2 or more soiling and/or encopresis episodes per week, 

periodicc passage of very large amounts of stool even- ~! to 30 days, or a palpable rectal or 

abdominall  fecal mass. Conventional treatment comprises dietary advice, a diary, toilet training, 

andd oral laxative treatment preceded by rectal disimpaction with enemas on 3 consecutive days. 

Duringg both manometries, the child and the parent could watch the tracing on the computer 

screen.. No explanation was given to either the child or the parents during the procedure. When 

thee procedure was finished, the tracings were clarified. Successful treatment was defined as a 

defecationn frequency of 3 or more per week and less than 1 soiling/encopresis episode per 2 

weekss and no use of laxatives. 

1.33 Results 

Onlyy 4 and 2 children from the conventional treatment- and conventional treatment 

combinedd with 2 manometry sessions group showed no soiling and/or encopresis, whereas 76% 

andd 65%, respectively, reported the periodic passage of large stools. In 26% and 30% of the 

patients,, a rectal scybalus was found on physical examination. The success rates at 6, 26, 52, and 

1044 weeks' follow-up were 4%, 24%, 32%, and 43% and 7%,, 22%, 30%, and 35% in the 

conventionall  treatment- and conventional treatment combined with 2 manometry sessions group, 

respectively.. No significant difference in success percentage was observed between the 2 groups 

att any time of follow-up with relative risks (conventional treatment/ conventional treatment 

combinedd with 2 manometry sessions) and 9 5% confidence intervals, respectively, of 0.55 (0.16-
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1.89),, 1.13 (0.67-1.89), 1.07 (0.69-1.65), and 1.23 (0.81-1.85). A significant increase in defecation 

frequencyy was observed between the first (intake) and second visits, which was sustained at all 

subsequentt visits and stages of follow up in both groups (not significant). Also in relation to the 

firstfirst visit, a significant decrease in encopresis episodes was shown and a further slow but 

significantt decrease at 52 weeks of follow-up in both groups. The manometric data obtained 

fromm the conventional treatment combined with 2 manometry sessions-group showed a low 

percentagee of children with normal defecation dynamics, namely 28%, which (significantly) 

increasedd to 38% at the last manometry. 

1.44 Conclusions 

Anorectall  manometry combined with conventional treatment compared with 

conventionall  treatment alone did not result in higher success rates in chronically constipated 

children.. Therefore, anorectal manometry has no additional demystifying or educational effect on 

clinicall  outcome in chronically constipated children. This observation together with the 

observationn in the current and previous studies that no correlation was found between 

(achievementt of) normal defecation dynamics and success and that no relation was observed 

betweenn volume of urge or critical volume and success leaves no diagnostic or therapeutic role 

forr anorectal manometry in chronic constipated children, except its use as a diagnostic test to 

excludee Hirschsprung's disease. A simple conventional treatment is successful in 30% of severely 

constipatedd children who are referred to a tertian- hospital, underscoring the importance of long-

lastingg and adequate laxative treatment. 
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2.. Introductio n 

Constipationn is a common disorder in children, accounting for ~ 3 % of consultations in 

ann average pediatric practice ' . Despite the high prevalence of this problem, the exact cause 

remainss unknown. It causes distress to the child and to the family and can result in severe 

emotionall  disturbance and family discord. Many treatments have been used, such as dietary 

advicee (increasing fiber and fluid intake), toilet training, oral laxatives, enemas, and behavioral 

therapy.. Despite these treatment regimens, long-term follow-up studies have demonstrated that 

—— 50% of these children continue to require therapy for long periods of time "'. 

Inn the past 2 decades, manometric evaluation of anorectal function showed paradoxical 

contractionn of the anal sphincter during defecation in 35% to 63% of constipated children °'. 

Thiss phenomenon may be caused by attempts to avoid defecation because of fears and pains 

experiencedd during defecation of hard stools early in life. Biofeedback training (BF), a habit 

trainingg that is based on reinforcement, is able to teach these children how to normalize these 

abnormall  defecation dynamics. However, a large randomized controlled study showed no 

additionall  clinical effect of BF, despite a significant improvement of abnormal defecation 

dynamics,, compared with conventional treatment alone 4. A high cure rate of 50% was found in 

thee conventionally treated group compared with other studies that evaluated conventional 

treatmentt protocols in childhood constipation of comparable severity reaching 16%» to 4 3% 

success6 8.. This high success percentage of 50% in the conventional treatment (CT) group might 

bee caused bv the performance of 2 anorectal manometry sessions at the start and at the end of 

thee intensive conventional treatment period. These 2 manometric sessions were performed to 

comparee the manometric values with the BF program. During these sessions, patients watched 

thee manometric tracings on the computer screen. Visualization of anorectal function by the 

performancee of anorectal manometry in these children might have had a 'demystifying' 

therapeuticc effect, reducing the expected difference in success between the BF and 

conventionallyy treated children. 

Therefore,, the purpose of this controlled, randomized study was to evaluate the 

additionall  effect of 2 anorectal manometry sessions compared with conventional treatment alone 

onn clinical outcome. 

3.. Patients and methods 

AA 2-group, parallel, randomized, controlled trial was conducted in children who had 

chronicc constipation and were referred by general practitioners, school doctors, pediatricians, and 

psychiatristss to the Academic Medical Center of Amsterdam. The medical ethics committee of 

thee hospital approved the study protocol. Al l patients and/or parents gave written, informed 

consent. . 
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3.11 Design 

AA consecutive number of patients was individually electronically randomized at the intake 

visit,, when they seemed to fulfil l the inclusion criteria. They were randomized to conventional 

treatmentt alone (CT) or to conventional treatment plus 2 manometry sessions (CTM). The study 

wass not blinded. The investigator who was performing the manometries also attended to the 

patientss at the outpatient clinics. 

3.22 Patients 

Patientss with pediatric constipation as previously defined 4; were eligible. In short, they 

hadd to fulfil l at least 2 of the 4 following criteria: (1) stool frequency fewer than three per week; 

(2)) 2 or more soiling and /or encopresis episodes per week; (3) periodic passage of very- large 

amountss of stool even- 7 to 30 days; or (4) a palpable abdominal or rectal fecal mass. 

Soilingg is defined as the loss of loose stool in the underwear. Encopresis is defined as the 

voluntaryy or involuntary passage of a quantitatively normal bowel movement in the underwear in 

childrenn older than 4 years and occurring on a regular basis without any organic cause. A large 

amountt of stool was estimated to be twice the standard shown in a clay model. A fecal mass was 

definedd as a large, hard or soft stool in the rectum that completely filled the rectal vault. Patients 

weree considered to have daytime/nighttime enuresis when they had > 1 enuresis episode per 

weekk at day or at night. 

Childrenn needed to be at least 5 years of age to understand the manometric procedure 

andd instructions. Al l patients had to be treated with adequate doses of laxatives (at least 5 gram of 

lactulosee per 10 kg body weight per day) for a minimum period of 2 months in the period 

betweenn the start of symptoms and inclusion in the study. 

Patientss with pathologic causes of constipation, such as previous Hirschsprung's disease, 

spinaa bifida occulta, hypothyroidism, or other metabolic or renal abnormalities, or with mental 

retardationn and children who were using drugs that influenced gastrointestinal function other 

thann laxatives were excluded. 

3.33 Intervention 

Thee intervention period lasted only 6 weeks with a visit at intake and at 3 and 6 weeks 

afterr intake. At the beginning and the end of the 6-week intervention period, each patient had a 

detailedd medical history and abdominal and rectal examination. The child and parents were asked 

aboutt bowel function, frequency of defecation, soiling and/or encopresis, consistency and size of 

stool,, pain during defecation, and associated symptoms such as abdominal pain, appetite, and 

enuresis.. The abdominal examination assessed abdominal distension and fecal masses. The rectal 

examinationn included inspection of the anus for fissures and/or hemorrhoids. Digital rectal 

examinationn was performed to assess anal tone and the presence and character of a rectal tecal 

mass.. Patients who were randomized to CT had visits lasting 30 minutes during which laxative 
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treatmentt and information from the diary containing defecation frequency and encopresis and/or 

soilingg episodes were discussed. During this first visit, the child and the parents were educated 

aboutt the different aspects of childhood constipation and the associated encopresis, with an 

explicitt effort to alleviate guilt and to be nonaccusatory. In week 3 (visit 2), the diary card was 

discussedd shortly, and if necessary, the dose of the laxatives and the number of enemas was 

adapted.. A rectal examination was repeated when there was littl e or no production of feces. 

Patientss were instructed to try to defecate on the toilet for 5 minutes after each meal. A 

high-fiberr diet was advised, but additional fiber supplements were not prescribed. During the first 

threee days of CT, all patients were instructed to use dailv enemas (Klyx & : 

sodiumdiocthylsulfosuccinate/sorbitol;; 120 mL) at home. If on day 3 enemas still resulted in 

largee amounts of stool, enemas were continued for a maximum of 7 days. After the initial 3-day 

enemaa treatment, patients started oral laxatives with lactulose (5 g /10 kg body weight divided 

intoo two doses) during the 6-wTeek intervention period and a variable period during follow-up. 

Thee laxatives were reduced and ultimately stopped, when patients had less than 2 encopresis 

episodess per month and a defecation frequency of 3 or more bowel movements per week. 

Rnemass were given whenever spontaneous defecation was delayed for >3 days. Praise and small 

giftss enhanced motivation. 

Thee other group received in addition to the same CT 2 anorectal manometry sessions, at 

intakee and at 6 weeks after intake (CTM). Follow-up was conducted at 6, 26, 52, and 104 weeks 

afterr the last visit of the 6-week intervention period. Follow-up was performed either during a 

clinicall  visit or by telephone, using a standard questionnaire. 

3.44 Anorectal manometry 

Anorectall  manometry was performed with bowel preparation, when needed, using an 

open,, perfused catheter. The catheter (4.8 mm outside and 0.8 mm inside diameter with 2 side 

holess 3 cm apart)[VJ>, was perfused with distilled, degassed water at a rate of 0.6 ml /min by a 

pneumohydraulicc perfusion pump. When inserted into the anus, the proximal side hole was 

placedd in the rectum and the distal side hole in the mid-anal canal. Pressures were measured by 

transducerss in the perfusion line and connected to PC Polygraph HR preamplifiers (Synectics 

Medical,, Alphen aan den Rijn, The Netherlands). Signals from the preamplifier were converted to 

digitall  values and transmitted to a computer. Rectal distension was produced with a highly 

compliantt 7-cm-long distending rectal balloon, tied at the end of the catheter. The proximal end 

off  the balloon was located 13.5 cm from the distal side hole. 

Anall  sphincter resting pressure was measured at the end of the manometric procedure 

andd was calculated as the mean of a 3-minute period. Maximal squeeze pressure was determined 

byy asking the child to squeeze the sphincter complex as tight as possible (5 times). The maximal 

squeezee pressure was measured as the highest pressure during these efforts. The threshold for 

urgee was defined as the smallest reproducible distension of the rectal balloon that was noticed as 

urgee by the child. Critical volume was defined as the minimal volume required to produce a 

sensationn of persistent urge to defecate or if abdominal pain was sensed for at least 1 min by 

fillin gg the rectal balloon with increments of 30 mL of air per 30 seconds with a maximum of 300 
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mL.. The anorectal inhibitory reflex was tested by distending the rectal balloon (5-50mL). The 

reflexx was defined to be normal (excluding Hirschsprung's disease) when rectal distension 

producedd a relaxation of the anal sphincter pressure of at least 5 mmHg. Defecation dynamics 

weree considered to be normal when the pressure in the anal sphincter complex decreased during 

bearingg down in at least 2 of the 5 defecation attempts. 

Duringg both manometries, the child and parent could watch the tracing on the computer 

screen.. No explanation was given to either the child or the parents during the procedure. When 

thee procedure was finished, the tracings were clarified to the child and the parents. The main 

instructionss were to increase the abdominal pressure by the abdominal wall muscles and to relax 

thee pelvic floor during a defecation attempt. Moreover, children were stimulated to perform these 

defecationn exercises at home at the slightest urge to defecate. 

3.55 Outcome measures 

Treatmentt was considered to be successful when patients achieved 3 or more bowel 

movementss per week and fewer than t soiling and/or encopresis episodes per 2 weeks while not 

receivingg laxatives. 

3.66 Statistics 

Descriptivee statistical measures were calculated for baseline characteristics of patients in 

bothh arms the trial. Manometric values at intake and 6 weeks after intake were compared with the 

usee of the Wilcoxon rank sum test. Defecation dynamics were compared with the use of 

McNemar'ss test. We calculated relative risks and 95% confidence intervals to compare the 

successs rate in both groups. In addition, we did a multivariate logistic regression analysis to 

examinee the presence of confounding as a result of an imbalance of prognostic factors despite 

randomization.. Success at 1 year was the outcome variable in this analysis. We compared the 

unadjustedd odds ratio of treatment with the odds ratio of treatment after adjusting for several 

prognosticc factors, to determine whether a meaningful change occurred. The following 

(potential)) prognostic factors were included in the model: gender, age at intake, total period of 

treatmentt before intake, and total period of symptoms. 

Al ll  analyses of outcomes between groups were conducted on an intention-to- treat basis, 

usingg 2-tailed tests or 95% confidence intervals. It was estimated that a total sample size of 212 

patientss would be adequate to show a difference of at least 70% success at 6 months using CTM 

comparedd with 45% success using CT alone with a 2-tailed a level of 0.05 with a power of 90%). 

4.. Results 

4.11 Patient characteristics 

Betweenn February 1995 and August 1999, 212 consecutive children (5-17 years) with 

chronicc constipation were enrolled in the study. The (IT and CTM group consisted of 115 and 97 

45 5 Chapterr 3 



patients,, respectively. During the initial phase of the intervention period, 4 patients in the CT 

groupp and 6 patients in the CTM group were lost for analysis and follow-up. In the CT group, 3 

patientss refused therapy and the parents of 1 patient demanded anorectal manometry. In the 

CTMM group, 5 patients refused manometry because of anxiety, and I child developed severe 

psychologicall  problems during the intervention period (Figure I). 

Figur ee 1. Tria l profil e 

Eligiblee patients (n=212) 

Randomisedd (n=212) 

Receivedd standard intervention (CT) 
(n=l l l ) ) 

Didd not receive standard intervention 
(CT)) (n=4) 

-- refused therapy (n=3) 

-- manometry performed (n=l) 

Didd already reach followed up at 

-- 6 weeks (n=ll l ) 

-- 26 weeks (n=ll l ) 

-522 weeks (n=101) 

-- 104 weeks (n=83) 

Noo dropouts 

Receivedd intervention (CTM) (n=91) 

Didd not receive intervention (CTM) ) 
(n=6) ) 

-- refused manometry (n=5) 

-- psych, problems (n=l) 

Didd already reach followed up at 

-- 6 weeks (n=91) 

-- 26 weeks (n=91) 

-- 52 weeks (n=84) 

-- 104 weeks (n=65) 

Noo dropouts 

Noo other patients were lost for follow-up. Respectively, 17 and 55 patients did not yet 

reachh the follow-up time of 52 and 104 weeks when we analyzed the results of this study. 

Despitee randomization, more boys were included in the CTM group. All other baseline 

characteristicss (Table 1) were comparable for both groups. 
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Tabl ee 1. Baseline characteristics 

Characteristics s 

Boys s 

agee (years) 

(mediann and range) 

defecationn frequency 

median n 

range e 

P255 - P75 

soilingg frequency 

(mediann and range) 

(perr week) 

nightt time soiling / week 

(mediann and range) 

encopresiss frequenq 

(mediann and range) 

// week 

productionn of large amount of stool 

abdominall  scybala 

rectall  scybala 

totall  period of symptoms (years) 

(mediann and range) 

presencee of daytime enuresis 

presencee of night time enuresis 

CTT group 

(NN = 111) 

555 (49%) 

7.7(5-16) ) 

2.5 5 

0 - 25 5 

1.0-5.0 0 

2.88 (0 - 50) 

0.00 (0 - 7) 

3.00 (0 - 47) 

855 (76%) 

200 (18%) 

299 (26%) 

5.6(1-13) ) 

411 (37%) 

477 (42%) 

CTMM group 

(NN = 91) 

822 (89%) 

7.5(5-17) ) 

2.0 0 

0 -- 17 

1.0-6.0 0 

3.00 (0 - 40) 

0.00 (0-14) 

4.00 (0-31) 

600 (65%) 

188 (20%) 

288 (30%) 

5.77 (0.3-16.1) 

400 (43%) 

411 (45%) 

Moree than 65% of all patients were boys. Nighttime soiling occurred in 27 (24%) and 26 

(28%)) of the CT and CTM patients, respectively. Only 6 children showed no soiling and/or 

encopresiss at intake. At intake, 53% of the children were not using laxatives. These children failed 

earlierr laxative therapy given for at least 2 months and therefore often on their own initiative 

stoppedd oral laxatives. In 104 of the 202 patients, a combination of soiling and encopresis was 

shown.. Therefore, we decided to add the soiling episodes to the encopresis episodes, calling them 

togetherr encopresis episodes. 
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4.22 Anorectal manometry 

AA significant increase in maximum squeeze pressure (Table 2) was found at the second 

anorectall  manometry. 

Tab l ee 2. Results of anorectal manometry 

firstt manometry 

NN = 91 

lastt manometry 

NN = 91 

anall  sphincter resting pressure 

( m m H g) ) 

maximall  squeeze pressure 

(mmm Hg) 

thresholdd for urge (ml) 

criticall  volume (ml) 

Normall  defecation dynamics 

500 (24 - 86) 

1500 (42 -370) 

500 (5 - 300) 

1 5 0 ( 6 0 - 3 6 0) ) 

28% % 

5 3 ( 2 5 - 1 0 3) ) 

1633 (65 -411)" 

400 (5 _ 3()0) 

1 5 0 ( 2 0 - 3 0 0) ) 

38%** * 

(median(median and range) 

*p<0.01';*p<0.01'; between first and last manometry; Wikoxon rank sum test 

**p—0.05;**p—0.05; between first and last manometry; McNemar's test 

Noo difference in anorectal sensation was found between the first and second manometry 

sessions.. At the first manometry session, only 28% of the CTM group had normal defecation 

dynamics.. This increased to 38% (p =0.05) at the end of the intervention period. No relation was 

shownn between (the achievement of) normal defecation dynamics and successful outcome. 

Furthermore,, no relation was found between volume of urge or critical volume at intake and 

success. . 

4.33 Success rates 

Noo significant difference was observed in the percentage of children who were treated 

successfullyy treated in the CTM group compared with the CT group at any time of follow up. 

Onlyy a minority of patients was treated successfully at the end of the intervention period and at 6 

weekss follow-up in both groups (Table 3). 

Tabl ee 3. Overall success for  both treatment groups at the different follow up periods 

followw up 

66 weeks 

266 weeks 

522 weeks 

1044 weeks 

CTT group 

nn = 

4/111 1 

26/111 1 

32/101 1 

36/83 3 

111 1 

(4%) ) 

(24%) ) 

(32%) ) 

(43%) ) 

CTM M 

nn = 

6/91 1 

19/91 1 

25/84 4 

23/65 5 

group p 

== 91 

(7%) ) 

(22%) ) 

(30%) ) 

(35%) ) 

RRR (95% CI) CT / CTM 

0.55(0.16-1.89) ) 

1.13(0.67-1.89) ) 

1.07(0.69-1.65) ) 

1.23(0.811 -1.85) 

RRR indicates relative risk; CI, confidence interval 
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A tt 1 year of follow-up, the success percentage increased in the CT group to 32% 

comparedd with 30% in the CTM group. Using multivariate techniques, correcting for the skewed 

distributionn of gender between the 2 study groups, including gender, age at intake, total period of 

symptomss before intake, and total period of treatment before intake, did not show anv difference 

(Oddss Ratio: 0.99 (0.48-2.03)) compared with univariate analysis (Odds Ratio: 1.09 (0.58-2.05)). 

4.44 Criteria of success 

Givenn the combined nature of the criteria of successful treatment (defecation frequencv 

off  3 or more per week, encopresis episodes less than 1 per 2 weeks, no use of laxatives), it is 

importantt to analyze these 3 variables separately. Figure 2 shows normalization of defecation 

frequencyy in 8 1% and 77% of the children in the CT and CTM groups, respectively at 1 year of 

follow-up. . 

Figur ee 2 

defecationn frequency 
(( > 3 / week) 

encopresiss frequency 

(( < 1.0 / 2 weeks) 
noo laxative use 

PercentagePercentage of children from the CT and CTM groups who fulfilled the 3 criteria for success at 1 year of follow-up. 

TheThe criteria of success are defecation frequency >3 per week, encopresis frequency of'<1 per 2 weeks, and no use of 

laxatives. laxatives. 

Thee percentage of children with less than 1 encopresis episode per 2 weeks decreased to 

53%% and 49% in the CT and CTM groups, respectively. The percentage of children who were not 

usingg laxatives was 66% and 62% for the CT and CTM groups, respectively, at that time. Figure 3 

showss the distribution of the defecation and encopresis frequency at intake compared with that at 

11 year follow-up for the CT and CTM groups, showing a marked improvement in encopresis 
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episodess in both study groups compared with intake, although only approximately 50% reached 

thee threshold of < 1 episode per 2 weeks. 

Figur ee 3 

20 0 
19 9 
18 8 
17 7 
16 6 
15 5 
14 4 
13 3 
12 2 
11 1 
10 0 

9 9 
8 8 
7 7 
6 6 
5 5 
4 4 
3 3 
2 2 
1 1 
0 0 

19 9 
18 8 
17 7 
16 6 

3"H H 
Sii  14 
%% 13 

^^ 12 

22 IO 
EE 9 
II  8 
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1 1 
0 0 

defecationn at intake 

. . . B A . . . . 

CTT CTM 
** defecation frequency of 21 and 25 

defecationn at 1 year follow up 

"II " " 
.11"" . . i i i i i i i i 

40 0 
38 8 
36 6 
34 4 
32 2 

~~ 30 
l55 28 
SS 26 
** 24 

"JJ 22 
55 20 
|| 18 

ii  i6 
66 14 
»,, 12 
II 10 

e n c o p r e s i ss a t i n t a k e 

66 -
44 -
22 -
0 0 

CT T CTM M 

40 0 
38 8 
36 6 
34 4 
32 2 
30 0 
28 8 
266 -
244 -
22 2 
20 0 
18 8 
16 6 
14 4 
12 2 
10 0 

8 8 
66 -
4 4 
22 -
0 0 

B B 

1 11 * 1 1 
1 1 1 

1 1 
1 * 1 1 1 1 

*V*i i 

CT T 
** encopresis frequency of 50 

CTM M 

encopresiss at 1 year follow up 

D D 

J t o o  . CT T CTM M 

DefecationDefecation frequencies and encopresis frequenties at intake (A and B) and at 1 year follow up (C and D) for the 

CICI and CTM groups. 

4.55 Subgroups 

Noo relation was found between achievement of success and gender, age of onset of 

symptoms,, defecation frequency and encopresis frequency at intake, abdominal/rectal scybala on 

physicall examination at intake, the total period of symptoms before intake, and the total period 

off treatment before intake. 

Patientss who had ever experienced a symptom-free period of at least 4 weeks, at baseline 

assessment,, had a higher success percentage compared with children with no symptom-free 

episodee (p=0.08). 
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Thee total period of treatment before intake was in the successful treated children and in 

thee unsuccessful treated children respectively 10 months (range: 1 - 48 months) and 12 months 

(range:: 1 - 1 0 4) months (p=0.98). 

4.66 Defecation frequency and encopresis episodes 

Whereass no differences in defecation frequency and encopresis episodes were observed 

betweenn the CT and CTM groups at the different stages of follow-up, the results as presented in 

Figuree 4 are the combination of the patients of the CT and CTM groups. 

Figur ee 4 

defecationn frequency / week 

^H * * 

encopresiss frequency / week 

(intake) ) 
66 wks 26 wks 52 wks 

followw up 

**  p<0.05 defecation frequency at intake versus visit 2; McNemar 

**p<0.01**p<0.01  encopresis episodes at intake versus visit 2; McNemar 

## p<0.01 encopresis episodes at visit 2 versus follow up at 52 weeks; McNemar 

DefecationDefecation frequeng and encopresis frequency (median values) at visit 1 (intake); visit 2 (3 weeks intervention); 

visitvisit 3 (6 weeks intervention); and follow-up at 6, 26, and 52 weeks after the end of the initial intervention period. 

TheThe data shown are the combined data from the CT and CTM groups. 

AA significant increase in defecation frequency was observed between the first (intake) and 

secondd visit (P<0.05; Figure 4). This result was sustained at all subsequent visits and stages of 

follow-up.. Children with a normal defecation frequency at intake showed an increase in 

defecationn frequency from 7 (range: 3 - 25) to 8 (range: 1 - 24) not significant)) at the second 
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visit.. In patients with an abnormal defecation frequency at intake, a significant increase was 

observedd at the second visit, from 1 (range: 0 - 2.5) to 5 (range: 0 - 26) (p<0.05). 

Noo difference in increase in defecation frequency was observed between children who 

weree on laxatives at intake (47%) and those who were not. 

AA significant decrease in encopresis episodes was found between the first and second visit 

inn both groups (p<0.01). Moreover, an additional slow but significant decrease (p<0.01) was 

observedd at 52 weeks of follow-up compared with the end of the intervention period (Figure 4). 

4.77 Enuresis 

Daytimee and nighttime enuresis decreased from 39% and 4 3% at intake to 16% and 23%, 

respectively,, at 52 weeks of follow-up in both groups. 

5.. Discussion 

Thiss study was performed to investigate whether the performance of 2 anorectal 

manometryy sessions in combination with laxative treatment (CTM) had an additional effect on 

clinicall  outcome compared with CT alone in children with severe chronic constipation. We 

observedd no difference in success rate between the 2 study groups at any stage of follow up. 

Inn our previous study, no difference in clinical outcome was shown in the BF group 

comparedd with the CT group of children. It was suggested that the expected difference could 

havee been blunted by an educational and demystifying effect of manometry in the CT children, 

representingg a short intervention comparable to BF (4). This demystifying effect was thought to 

resultt from the visualization and explanation of anorectal sensation and sphincter function on the 

computerr screen, awakening in these children the ability to influence their anorectal function. 

However,, the success rate in the CTM group of the current study is not higher compared with 

thee CT group, indicating that there is no educational or demystifying effect of performing 

anorectall  manometry in constipated children. 

Comparedd with previous studies in children with constipation, an unexplained high 

percentagee of patients showed abnormal defecation dynamics during the 2 manometry 

sessions'4'" .. A significant but small number of patients showed normalization of the defecation 

dynamicss at the second manometry session. Nevertheless, the improvement in defecation 

dynamicss was significantly lower compared with constipated children who were treated with BF 

inn previous studies' ':,,. This difference might be due to the 2 instead of the usual 5 manometry" 

sessionss during BF and to the explanation of the manometric tracings after and not during the 

session.. Similarly to previous findings (4, no correlation was found between successful outcome 

andd the achievement of normal defecation dynamics. This suggests once more that there is no 

causall  relation between abnormal defecation dynamics and the pathophysiology of constipation 

inn children. 

Theree was no relation between volume of urge or critical volume at intake and successful 

outcome.. This finding is in accordance with a study by Borowitz et al  lllJ, which showed no 
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associationn between diminished ability to sense rectal distension and frequency of spontaneous 

bowell  movements. This observation together with the absence of a therapeutic effect of BF or 

thee performance of anorectal manometry as well as the absence of a correlation between 

defecationn dynamics and achievement of success leaves no diagnostic or therapeutic role for the 

performancee of anorectal manometry*  in children with chronic constipation, except its use as a 

diagnosticc test to exclude Hirschsprung's disease. 

Thee success rate of this study is comparable to the 16% to 5 1% of success rates reported 

inn other studies that used laxatives in chronically constipated children f,K;11'. Those studies with 

successs rates in the higher range, however, excluded severe constipated children fU; or included 

markedlyy improved children in their success rates '' '. Compared with our previous study in 

chronicallyy constipated children who also received CT and 2 additional manometry ses; ons( 4 , a 

smallerr number of patients was cured in the present study (respectively, approximately 50% and 

30%).. In the current study, patients were seen once even* 3 weeks during the intervention period, 

whereass the patients from our previous study visited the outpatient clinic 5 times in 6 weeks. This 

suggestss that intensi\'e patient contact at the start of the treatment period might be of influence 

onn clinical outcome in children with severe and longstanding constipation. Furthermore, the 

referrall  of more severe cases since the start of our specialized outpatient clinic might have 

resultedd in lower success rates compared with our first large randomized trial. This is illustrated 

byy the high percentage of children with nighttime soiling, abnormal defecation dynamics :''1, and 

day-- and nighttime urinary incontinence. 

Interestingg is that only a symptom-free period for at least 4 weeks was a prognostic factor 

relatedd to success, whereas any other finding during history taking could not be related to 

success.. Also, the total period of symptoms before intake as well as the total treatment period 

beforee intake did not relate with successful outcome. In contrast, Staiano et al  {2} found a 

significantt correlation between age of onset and success at 5-year follow-up. 

I tt is noteworthy that a significant increase in defecation frequency and a significant 

decreasee in encopresis episodes were observed after the first visit. This suggests that an adequate 

laxativee regimen in combination with toilet training is able to improve symptoms dramatically. 

Thiss regimen is aimed at complete disimpaction of the rectosigmoid by the initial daily use of 

enemas,, thus enhancing the effect of the oral laxatives. This decrease in symptoms further 

enhancess motivation and toilet training. In addition, other factors such as traveling to a tertiary 

centerr with high expectancies of cure and the time and attention abundantly given to the children 

andd their parents during the outpatient visits might have an influence on improvement of 

symptoms. . 

Thee majority of children achieved a normal defecation frequency of 3 times or more per 

week.. However, normalization of the defecation frequency was not related to the disappearance 

off  encopresis in the group of unsuccessfully treated patients. This may suggest that the 

phenomenonn of encopresis in constipated children is not due only to fecal retention in the 

rectum.. Other pathophysiologic mechanisms such as an involuntary transient relaxation of the 

anall  sphincter " as has been documented in the esophagus or psychologic factors, e.g., habit 

forming,, need to be investigated. It might also indicate that an increase in defecation frequency is 

nott identical with an increase in the total amount of stool. 
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Thee decrease in encopresis episodes parallels the decrease in enuresis episodes. This 

mightt suggest a behavioral or psychologic maturation disturbance in these children. 

6.. Conclusion 

Anorectall  manometry in combination with conventional treatment compared to 

conventionall  treatment alone has no additional educational or demystifying effect on clinical 

outcomee in chronically constipated children. Large randomized trials already showed that the role 

off  biofeedback training in the treatment of constipation is limited 4' n . The treatment of severely 

andd chronically constipated children is difficul t and often long-lasting and demands a lot of 

patiencee of patients, parents, and caregivers. Conventional treatment, including education of 

constipation,, intensive patient contact, enhancing motivation by small gifts, toilet training, diary 

cards,, and oral laxatives preceded by the cleaning of the rectosigmoid by the use of enemas, 

formss the cornerstone in the treatment of these patients. 
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1.. Abstract 

1.11 Objectives 

Too determine whether the combination of laxative treatment and biofeedback therapy is 

moree effective for management of functional non-retentive fecal soiling than biofeedback therapy 

alone. . 

1.22 Study design 

Inn a prospective non-blinded study, 48 children were randomized in 2 groups: treatment 

withh oral laxatives and five sessions of biofeedback training or five sessions of biofeedback 

trainingg alone during a treatment intervention period of 7 weeks. Biofeedback was performed 

withh perfused manometry catheters and rectal balloon distension. Training focused on awareness 

off  balloon distension and instruction in correct defecation dynamics. Successful treatment was 

definedd as <1 encopresis episode per 2 weeks. 

1.33 Results 

Att the end of the intervention period, the number of encopresis episodes was significantly 

decreasedd in both groups: from 7 (range, 2 - 24) to 2 (range, 0 - 17) in the 'biofeedback training'-

groupp and from 7 (range, 3 - 25) to 2 (range, 0 - 14) in the 'treatment with oral laxatives and five 

sessionss of biofeedback training or five sessions'-group. However, children given biofeedback 

trainingg alone had significandy higher success rates than children treated with biofeedback 

trainingg and additional oral laxatives (44% vs. 11%). 

1.44 Conclusions 

Theree is no additional effect of laxative treatment in functional non-retentive fecal soiling. 

Childrenn treated with biofeedback training in combination with laxatives showed a significantly 

lowerr success percentage compared with those treated with biofeedback training alone. These 

resultss suggest that children with functional non-retentive fecal soiling should be treated 

differentlyy from children with constipation and encopresis. 
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2.. Introduction 

Thee prevalence of encopresis is 1% to 2% in otherwise healthy school children 

(1_3).. The shame and fear of discover}7 of their incontinence may lead to social withdrawal, low 

self-esteem,, depression, and behavioral problems C1'3'8). In the majority of affected children no 

organicc cause can be identified. In most patients encopresis is the result of constipation. 

Consequently,, treatment protocols generally use a combination of laxative and behavioral 

therapy.. We previously described a subset of patients with 'solitary encopresis' who do not have 

constipationn but have the voluntary or involuntary passage of a quantitatively normal bowel 

movementt in the underwear after the age of 4 years, occurring on a regular basis '9;1CI). This 

patientt group has recently been classified with a diagnosis of functional non-retentive fecal soiling 

byy the new pediatric Rome criteria (n). Studies in patients with functional non-retentive fecal 

soilingg (9;1(J) showed normal defecation frequencies, normal anorectal function on manometry', and 

normall  colonic transit times, indicating a different pathophysiologic mechanism compared with 

thatt of patients with encopresis as a result of constipation. 

AA multimodal treatment protocol in patients with functional non-retentive fecal soiling (1()) 

comparingg laxative treatment with and without BF showed poor clinical outcome in the 2 

treatmentt groups at the end of the intervention period (39% and 19%, respectively), questioning 

thee possible negative effect of oral laxative treatment on BF in these children. In addition, the 

clinicall  history as told by patients with functional non-retentive fecal soiling suggests, in contrast 

too children with encopresis as a result of constipation, that they use their underpants as a toilet, 

whichh also questions the role of oral laxative treatment in this group of children. 

Thereforee the purpose of the current, nonblinded, randomized, controlled study was to 

investigatee whether laxative treatment has an additional effect to BF on clinical outcome in 

childrenn with functional non-retentive fecal soiling. 

3.. Patients and methods 

3.11 Subjects 

Childrenn were referred by general practitioners, school doctors, pediatricians, and 

psychiatristss to the Academic Medical Center of Amsterdam. Subjects eligible for the study had 

encopresiss at a frequency of 2 times per week or more, without fulfillin g any other criterion of 

constipation.. Encopresis was defined as the voluntary' or involuntary passage of a normal bowel 

movementt in the underwear after the age of 4 years (7). Those children who never achieved bowel 

controll  were defined as having primary encopresis, whereas children who were completely toilet-

trainedd but regressed to incontinence were defined as having secondary encopresis. Children with 

constipationn were excluded. These children were defined as fulfillin g at least 2 of the 4 following 

criteriaa for constipation: 2 or more episodes of encopresis per week, <3 bowel movements per 

week,, periodic passage of very large amounts of stool, and a palpable abdominal or rectal mass 
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(3 :̂9)) Children with organic causes of fecal incontinence such as muscle disorders, anal repair, 

spinaa bifida, anal atresia and Hirschsprung's disease and those with mental retardation were 

excluded. . 

3.22 Design 

Eligiblee children were randomly assigned in a nonblinded fashion to receive oral laxatives 

andd biofeedback training or biofeedback training alone. The group receiving oral laxatives used 5 

gg lactulose per 10 kg body weight/d, divided into 2 doses during the 7-week intervention period 

andd a variable period during follow-up. The laxatives were stopped when patients had <2 

encopresiss episodes per month or when they showed an increase in encopresis episodes (after an 

initiall  decrease during the beginning of the intervention period) while using the laxatives. The 

patientss in the BF group did not receive a placebo. 

Eachh child underwent a complete investigation at the start of the 7-week intervention 

periodd including a detailed medical history, abdominal and rectal examination, anorectal 

manometry,, and colonic transit time measurement. During this first visit the child and the parents 

weree educated about the different aspects of encopresis, with an explicit effort to alleviate guilt 

andd to be nonaccusatory. After the first visit all children received advice about a high-fiber diet 

andd were instructed to try to defecate on the toilet for 5 minutes after each meal. Two weeks 

beforee intake and during the first 26 weeks after inclusion, the patients, with assistance from their 

parents,, kept a daily diary to record the encopresis episodes and defecation frequency. 

Thee BF consisted of 5 outpatient visits of 45 minutes spread over the 7-week treatment 

periodd and was performed as described previously (10>12). 

Follow-upp was carried out at 6, 12, and 26 weeks and at 12 months after the last visit of 

thee intervention period. Follow-up was performed either during a clinical visit or by telephone 

withh a standard questionnaire. 

Thee study protocol was approved by the medical ethical committee of the hospital. 

Childrenn and parents gave written informed consent. 

3 .33 M e t h o d s 

3.3.11 Colonic transit t im e 

Totall  and segmental analysis of colonic transit time was appraised as reported previously 

byy Metcalf et al (13). When instituted, treatment with laxatives was discontinued at least 4 days 

beforee the test. Al l patients ingested an identical capsule with 24 radio-opaque markers on 3 

consecutivee days at 9:00 AM . An abdominal x-ray evaluation was performed at 9:00 A M on day 

4.. An additional abdominal x-ray evaluation was taken on day 7 if >20% of markers were still 

presentt at day 4. Calculation of colonic transit times was performed according to a previously 

describedd formula^14). These calculated values were compared with those of a healthy control 

groupp as measured by Arhan et al (14>. When the total colonic transit time exceeded 62 hours, it 

wass considered to be delayed, indicating constipation; subsequently the patient was excluded 

fromm the study (14). 
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3.3.22 Anorectal manometry 

Anorectall  manometry was performed without bowel preparation. All patients had either 

ann empty rectum on rectal examination or were able to adequately clean their bowels just before 

theyy underwent manometry. An open catheter (4.8 mm outside and 0.8 mm inside diameter with 

22 side holes 3 cm apart)(10;15) was perfused with distilled, degassed water at a rate of 0.8 mL/min 

byy a pneumohydraulic perfusion pump. When inserted into the anus, the proximal side hole was 

placedd in the rectum and the distal side hole in the mid-anal canal. Pressures were measured by 

transducerss in the perfusion line and connected to PC Polygraph HR preamplifiers (Synectics 

Medical,, The Netherlands). Signals from the preamplifier were converted to digital values and 

transmittedd to a computer. Rectal distension was produced with a highly compliant 7-cm long 

distendingg rectal balloon tied at die end of the catheter. The proximal end of the balloon was 

locatedd 13.5 cm from the distal side hole. 

Anall  resting tone, maximal squeeze pressure, sensory threshold, critical volume, anorectal 

inhibitoryy reflex, and the defecation dynamics were measured before the first and at the end of 

thee last biofeedback session. A defecation attempt was considered to be normal when the anal 

sphincterr pressure minus the abdominal expulsion pressure did not exceed 10 mm Hg. When 

thiss occurrence was observed in at least 2 of 3 defecation attempts, defecation dynamics were 

consideredd to be normal. The results were compared with values of healthy volunteers from a 

previouss study (10). 

3.3.33 Biofeedback trainin g 

Beforee BF was started, normal manometric tracings were shown to the child. Rectal and 

anall  responses were explained. The sensory threshold was determined, and subsequent training of 

sensationn was performed by inflating the balloon at different times and different volumes and 

requestingg the child to give a response whenever sensation was perceived. 

Subsequently,, while the child was lying in a left lateral position, the balloon was filled with 

thee volume at which sensation was noticed, and the child was asked to increase abdominal 

pressuree and not to contract the external anal sphincter. After this procedure was performed, the 

childd was asked to bear down and expel the balloon without visual and verbal feedback. The 

patientt was encouraged to use the learned techniques at home during toilet training. 

3.44 Analysis 

3.4.11 Definit io n of success 

Treatmentt was considered to be successful if the child had <1 episode of encopresis per 2 

weekss O*16). 
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3.4.22 Statistics 

Mediann values to assess the clinical symptoms were used because of the skewed 

distributionss of the continuous variables. Manometric values before and after therapy w^ere 

comparedd with the use of the Wilcoxon signed rank test. Manometric values between the 2 

groupss were compared with the use of the Mann-Whitney U test. Defecation dynamics before 

andd after therapv were compared with the use of the McNemar's test. The )(2 test was used to 

analyzee the differences in defecation dynamics and in success rates. 

3.55 Results 

3.5.11 Patient characteristics 

Betweenn February 1994 and Mav 1998, 49 children with functional non-retentive fecal 

soilingg without other symptoms of constipation were enrolled in the study. One patient refused 

furtherr treatment after the first visit because of anxiety about the manometric procedure. 

Baselinee characteristics (Table 1) were comparable for both groups. 

Tab l ee 1. Patient characteristics 

Patients s 

N u m b er r 

Sexx M 

F F 

Agee (y) 

Defecationn frequency per week 

Fncopresiss per week 

Colonic c 

FLnuresis s 

ranskk time (h) 

diurnall  (%) 

Enuresiss nocturna (%) 

Biofeedback k 

Noo laxatives 

25 5 

21 1 

4 4 

8 . 0 ( 5 - 1 7) ) 

7.00 (3 - 23) 

7.00 (2 - 24) 

377 (4 - 60) 

48 8 

44 4 

training g 

Laxatives s 

23 3 

20 0 

3 3 

8.00 ( 5 - 1 2) 

7.00 (3 - 30) 

7.00 (2.7 - 25) 

344 (5 _ 60) 

43 3 

35 5 

[[  'alues are given as median with range 

Moree than 85% of the patients were boys. The median age was 8 years (range, 5 — 17) 

years.. Encopresis episodes occurred frequently, with ranges from 2 to 25 per week. Nighttime 

encopresiss occurred in 3 patients. No statistical difference was found in the number of children 

withh primary encopresis between the BF group and the BF + LA X group, 11 (44%) and 7 (30%) 

patients,, respectively. 

Daytimee and nighttime enuresis occurred in 46% and 40%) of the padents, respectively. 
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3.5.22 Anorectal manometry 

Noo differences in anorectal manometry were found before and after the intervention 

periodd between the 2 groups (Table 2). 

Tabl ee 2. Manometri c parameters 

Manometric c 

parameters s 

Biofeedbackk training Controls s 

N oo laxatives 

(NN = 25) 

Laxatives s 

(NN = 23) 

Vann der 

Plas'" " 

Beforee BF Last BF 

session n 

Beforee BF' Last BF 

session n 

Anall  rest pressure 

(mmHg) ) 

Max.. squeeze 

pressuree (mmHg) 

Sensoryy threshold 

(mL) ) 

Criticall  volume 

(mL) ) 

Normall  defecation 

dynamic ss  (% ) 

47(36-110 ))  49(9-102 )  55(32-80 )  51(35-95 )  55(33-100 ) 

1433 (76-353 )  16 9 (65-475) a 15 1 (38-313 )  18 4 (77-362) c 18 0 (81-338 ) 

400 (5-110 )  1 5 ( 5 -  60) b 3 0 (5-150 )  2 0 (5-90) d 1 7 (5-60 ) 

120(40-300 ))  120(60-300 )  150(90-300 )  120(60-300 )  120(60-210 ) 

399 5 2 3 0 4 5 9 5 

ThereThere are no significant differences between the 2 groups before the intervention period period (Mann- Whitney U; yf for 

normalnormal defecation dynamics) 

"p<0.01,"p<0.01, before and after intervention in BI''group; Wilcoxon signed ranks test 

'' p<0.01, before and after intervention in BJ- group; Wilcoxon signed ranks test 

'' p<0.01, before and after intervention in BF + l^AX group; Wilcoxon signed ranks test 
ddp<0.05,p<0.05, before and after intervention in BI4' + I yDC group; Wilcoxon signed ranks test 

Bothh groups showed a significant increase in maximal squeeze pressure and a significant 

decreasee in sensory threshold after the intervention period. Defecation dynamics were normal in 

onlyy 39% and 30% of the patients in the BF group and the BF + LA X group, respectively. At the 

endd of the intervention period, normal defecation dynamics increased to 52% in the group 

withoutt laxatives and to 45% in the laxative group (not significant). 

3.5.33 Colonic transit t im e 

N oo differences in segmental and total colonic transit time were found between the BF" 

groupp and the BF + LA X group, 37 (range, 4 — 60) and 34 (range, 5 - 60) hours, respectively. 
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3.5.44 Total number  of encopresis episodes 

Thee number of encopresis episodes at intake was comparable for the BF group and the 

BFF + LA X group: 7 (range, 2-24) and 7(range, 3-25), respectively. At the end of the intervention 

period,, the number of encopresis episodes was significantly reduced in both groups (P <0.05): 

BFF and BF + LA X group 2 (range, 0-17) and 2 (range, 0-14), respectively. The significant 

decreasee in the number of encopresis episodes had occurred already between the visit at intake, 

duringg which only an anorectal manometry was performed for basic manometric values, and the 

firstt BF session (BF and BF + LA X group 3 (range, 0-19) and 3 (range, 0-15) encopresis 

episodes,, respecdvely). At even- visit and at every stage of follow-up, except for the follow-up at 

266 weeks in the BF + LA X group, a 53% to 86% reduction in the total number of encopresis 

episodess was found compared with the number of encopresis episodes at intake in both groups 

(fromm 7.0 to 1.0 — 3.3 (median values)). One child discontinued laxatives after 3 weeks of use 

becausee of an immediate increase in the number of encopresis episodes compared with the 

numberr at intake. Because of a slight increase or no further decrease in encopresis episodes at a 

follow-upp of 6 and 12 weeks, respectively, 8 and 14 patients were not motivated to continue 

laxativee therapy. 

3.66 Success rates 

Inn the BF + LA X group 52% and 3 5% of the children were still on laxatives at 6- and 12-

weekss follow-up, respectively. The success percentage at follow-up of 12 weeks, 26 weeks, and 12 

monthss were 44%, 32%, and 36%, respectively, in the BF group, whereas in the BF + LA X 

groupp the percentages were 9%, 4%, and 9%, respectively. Thus, treatment with BF alone led to a 

significantt greater success rate at every stage of follow-up than treatment with additional oral 

laxativee treatment (Figure 1). 
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Figuree 1 

o o 

B F F 

B FF + lax 

1 2 2 52 2 26 6 

followw up in weeks 

**  p <0 .05, success BF g roup vs. BF + L A X g roup; x2 

FigureFigure shows significantly higher number of patients firom BF group compared with BF + FAX group fulfilling 

criteriacriteria of successful treatment at different stages of follow-up. 

Relapsee occurred in 36% and 100% of the BF and the BF + LAX group, respectively, 
betweenn follow-up at 12 and 26 weeks. 

3.77 Enuresis 

Inn the total group the frequency of daytime enuresis decreased from 46% to 29% to 19%, 

respectively,, at intake, at the end of the intervention period, and at 1-year follow-up. 

3.88 Discussion 

Thiss study showed for the first time that there is no additional effect of laxative treatment 

too BF on the decrease of encopresis episodes in children with functional non-retentive fecal 

soiling.. Moreover, a significant negative effect on successful outcome was found in children 

treatedd additionally with oral laxatives. 

Inn accordance with others <15), anorectal manometry at intake showed no significant 

impairmentt of anorectal sensorimotor function in these encopretic patients compared with 

healthyy volunteers except for abnormal defecation dynamics (io;t7-l9) Similarly to others, we 

observedd in children with functional non-retentive fecal soiling after BF a significant increase in 

maximall  squeeze pressure (10) and a significant decrease in sensory threshold <15). These 

differencess might be the result of a better and more conscious understanding and use of 

sensorimotorr functions. Despite this improvement of anorectal function, no relation to 

successfull  treatment was found. The abnormal defecation d}'namics (paradoxical contraction of 
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thee sphincter complex) in children with functional non-retentive fecal soiling may be explained, 

ass postulated earlier, by an acquired control mechanism in which after the loss of the first stool in 

thee underwear, the child contracts the external anal sphincter to retain the rest of the stool in the 

rectumm l"'. Children with pretreatment abnormal defecation dynamics had no different clinical 

outcomee compared with children with normal defecation dynamics. In addition, no relationship 

wass found between the achievement of normal defecation dynamics and successful treatment 

(i";i- üü Surprisingly, and in contrast with other studies, a relatively low percentage of children, 50% 

vs.. 86%, was able to achieve normal defecation dynamics after 5 BF sessions |'9'I-,',J. Taken 

together,, although standard manometry in these children shows no obvious abnormalities, the 

handlingg of stools clearlv is inappropriate, suggesting a wrongful interpretation of rectal sensation 

orr a disturbed rectoanal coordination ':1 l9 

I tt is interesting that the significant decrease in frequency of encopresis episodes in both 

groupss occurred between the initial anorectal manometry at intake, which was planned to obtain 

basicc manometric values, and the first biofeedback session at the second visit approximately 1 

weekk later. This striking effect might be due to "demystification" of an anorectal problem or the 

nonaccusatoryy approach toward the children, thereby increasing motivation (2I>>. During this 

processs of manometric measurement, the investigator is able to discuss and explain in detail the 

findingsfindings visualized (in the computer screen with the patient and parents. Other factors such as 

travelingg to a referral center and high expectations of adequate treatment might also play a role. 

However,, during this initial period only 3 patients in the BF group and 1 in the BF + LA X group 

showedd such a decrease in encopresis episodes that they fulfille d the criteria of successful 

treatment. . 

Thee majority of the children in the BF group, in contrast to those in the BF + LA X 

group,, achieved success between 6 and 12 weeks follow-up. In this period we placed the full 

responsibilitvv for success on the children's shoulders and stressed their own capability to respond 

too the urge to defecate. The significantly lower success percentage in the BF + LA X group might 

havee been due to the unnecessary softening of stools by the laxative treatment resulting in soiling. 

I tt is noteworthy that during the BF training itself no major decline in encopresis periods 

orr in achieving success according to the strict criteria was observed. It raises the question of 

whetherr BF training itself plays no or only a minor role in the treatment of these children, 

whereass factors such as attention and demystification or stressing own responsibilities are far 

moree important. We observed a substantial portion of the children who were not successfully 

treatedd to be strongly motivated, suggesting that factors other than, for example, psychologic 

factorss may result in functional non-retentive fecal soiling. Therefore further studies should be 

initiatedd to establish whether these patients have inadequate rectoanal coordination. 

Besidess a decrease in the number of encopresis episodes during the intervention period, 

daytimee enuresis also decreased in frequency. This result suggests once more that a regimen of 

demystification,, toilet training, increasing motivation, and a rewarding system is able to improve 

bothh enuresis and encopresis. In children with functional non-retentive fecal soiling, the 

frequencyy of davtime (45%) and nighttime (40%) enuresis was higher compared with that of 

constipatedd children (25-29%) O-1'* 20), suggesting an overall delay in the achievement of toilet 

trainingg in this patient group. A study by Loening-Baucke (21' showed that most constipated 
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childrenn with urinary incontinence became clean and dry after successful treatment, suggesting 

theirr urinary incontinence was caused by constipation. 

I nn conclusion, in children with functional non-retentive fecal soiling with no other 

symptomss of constipation and a normal colonic transit time, the success rate of BF alone is 

significantlyy higher compared with that of the combination of BF and additional oral laxatives. 

Thereforee laxatives seem to have no use in the treatment of children with functional non-

retentivee fecal soiling in contrast to children with encopresis caused by constipation. The 

therapeuticc regimen containing toilet training with a rewarding system, a nonaccusatorv approach, 

andd 'demystification' by anorectal manometry of these children is important in the treatment of 

thesee children. Biofeedback training seems to play no or only a minor role in the treatment of 

thesee children. Further studies are required to unravel possible pathophysiologic mechanisms in 

thiss often difficult-to-treat clinical entity. 
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1.. Abstract 

1.11 Objective 

Thee possible role of the rectum in the pathogenesis of childhood constipation and 

functionall  non-retentive fecal soiling is poorly understood. Therefore, the present study was 

designedd to evaluate rectal sensation and motility in these patients. 

1.22 Patients 

Fourteenn children with chronic constipation and 14 children with functional non-

retentivee fecal soiling were studied and compared with 9 healthy volunteers. 

1.33 Interventions 

Rectall  sensation, compliance and contractility were determined using an intermittent 

distentionn procedure by a barostat. The rectal contractile response to a meal was measured after 

ingestionn of a 500 Kcal meal. 

1.44 Main outcome measure 

Rectall  sensation, rectal compliance, rectal motility. 

1.55 Results 

Inn constipated children a subgroup showed disturbed rectal compliance (43%), but 

normall  rectal sensation, whereas another subgroup (29%) showed decreased rectal sensation for 

urge,, but normal rectal compliance. In a subgroup of children with functional non-retentive fecal 

soilingg (21%), rectal sensation for urge is decreased, whereas rectal compliance is normal in all 

childrenn with functional non-retendve fecal soiling. The rectal contractile response was 

comparablee between healthy volunteers, constipated children and children with functional non-

retentivee fecal soiling. 

1.66 Conclusions 

Inn childhood constipation, impaired rectal sensation and increased rectal compliance are 

majorr abnormalities that are not related to each other. In contrast to earlier believes, we showed 

disturbedd rectal sensation in children with functional non-retendve fecal soiling illustrating 

abnormall  rectal function as a pathophysiological mechanism in this disorder. 
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2.. Introduction 

Constipationn and functional non-retentive fecal soiling (FS) are common problems in 

children,, accounting for respectively 3% and 1-2% of consultations in an average pediatric 

practicee and as much as 25% in a pediatric gastroenterology clinic (l>. Childhood constipation is 

diagnosedd when at least two of the following four criteria are present: defecation frequency < 3 

perr week, two or more encopresis episodes per week, production of large amounts of stool even-

7-300 days and a palpable abdominal or rectal mass {2K In contrast, functional non-retentive fecal 

soilingg is defined as defecation into places and at times inappropriate to the social context, in the 

absencee of structural or inflammatory disease and in the absence of fecal retention occurring in a 

childd older than 4 years {yK 

Inn general, handling of stool depends on normal anal sphincter and pelvic floor function 

andd on colonic and rectal factors. Disturbances in rectal sensation, rectal compliance and rectal 

motilityy have been described (4), but their pathophysiological role in childhood constipation and 

FSS is still largely unclear. At present, only a few manometric studies have evaluated rectal 

sensationn in children with FS. As no abnormalities were observed, this clinical entity is currently 

mainlyy considered as psychogenic. In contrast, several studies using anorectal manometry have 

reportedd an increased volume threshold for rectal sensation in a substantial proportion (27% -

78%)) of children with constipation and/or megarectum <5'. It should be emphasized though that 

compliancee of the rectum and the age of the children wil l significandy influence the threshold for 

sensationn measured as volume. These shortcomings in measuring visceral sensation can be 

avoidedd by assessment of rectal sensation using pressure controlled distendon. In addition to 

rectall  sensation and compliance, rectal motility may play a significant role in childhood defecation 

disorders.. Previous manometric studies ^ indeed showed decreased or disorganized colonic 

andd decreased rectal motility in constipated children. However, comparable to rectal sensation, 

manometryy is an insensitive technique to assess minor changes in contractility or rectal tone. 

Previously,, we evaluated rectal motility in healthy children and children with IBS using a rectal 

barostatt showing abnormal meal-induced rectal motility in IBS (Kj. Whether abnormalities in rectal 

motilityy also contribute to constipation and functional non-retentive fecal soiling has not been 

studiedd in detail. Therefore, the aim of the stud}- was to elucidate the role of rectal sensation, 

compliancee and motility in the pathophysiology of children with constipation and functional non-

retentivee fecal soiling. 

3.. Materials and methods 

3.11 Subjects 

Betweenn August 1996 and April 1998, a group of otherwise healthy children, who were 

referredd to the pediatric gastrointestinal motility lab with complaints of constipation or functional 

non-retentivee fecal soiling (FS) were included in our study. Al l children were at least 5 years of 

agee to understand the barostat procedure. The study encompassed 28 patients: 14 constipated 
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childrenn and 14 patients with FS. These data were compared with data from 9 healthy volunteers 

(HVs),, siblings of the patients studied. 

3.22 Constipation 

Ass previously defined, children with constipation fulfille d at least two of the following 

fourr criteria: stool frequency less than three per week, two or more soiling and/or encopresis 

episodess per week, periodic passage of yen' large amounts of stool at least once even- 7-30 days 

andd a palpable abdominal or rectal mass on physical examination aK Children with constipation 

weree included in the study when conventional therapy (high fiber diet, high fluid intake, toilet 

training,, motivation, oral laxatives and enemas) with or without biofeedback training was not 

successful. . 

3.2.11 Functional non-retentive fecal soi l ing 

FSS was defined as the occurrence of fecal incontinence without any other sign of 

constipationn and without any organic cause (3). These patients were included in the study after 

failuree of a strict toilet training regimen and/ or biofeedback training. 

4.. Procedure and equipment 

4.11 Equipment 

AA computer-driven barostat device (Synectics Visceral Stimulator; Synectics, Netherlands) 

wass used for controlled inflation of the rectal balloon. The procedure was performed with a 10 

cmm long non-compliant (polyethylene) balloon with a maximum capacity of 375 ml. The balloon 

wass 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 

forr leakage. 

4.22 Experimental protocol 

Painn medication and all medication known to affect the gastrointestinal motility were 

discontinuedd 48 hours before the procedure. After a fasting period of at least 5 h, the children 

weree invited to the laboratory. Only constipated children received bowel preparation consisting 

off  at least three enemas (Klvx* : sodiumdiocthylsulfosuccinate/ sorbitol; 120 ml) on three 

consecutivee days before the day of the study and one on the morning of the day of the study. The 

lastt enema was given more than 2Vi h before the start of the barostat procedure. Children with 

FSS and HVs did not need any bowel preparation. I f on rectal examination feces was present in 

thee rectum, the subjects were asked to defecate. Emptiness of the rectum was checked once more 

byy rectal examination. Subjects were placed in the left lateral position. The lubricated balloon was 

"4 4 Chapterr 5 



introducedd into the rectum without the use of endoscopy. One week before the study the 

equipmentt was shown and the child and the parents were intensively informed about the barostat 

procedure. . 

Thee balloon was unfolded by a stepwise (30 ml steps) increase of the balloon until a 

maximumm volume of 150 ml. When the balloon was still inflated, the catheter was pulled back 

againstt the pelvic floor. After deflation of the balloon and a 15 min period of equilibration, the 

minimall  distention pressure (MDP) was determined by stepwise increasing the intraballoon 

pressuree (1 mm Hg steps for 1 min). MD P was defined as the pressure resulting in an 

intraballoonn volume of at least 30 ml and at which the influence of breathing on the volume 

couldd be identified. Determination of MD P was followed by an adaptation period of 15 min. 

Rectall  sensation to distention was evaluated using an intermittent distention procedure 

withh steps of 3 mm Hg lasting 1 min and intervals of 1 min. At every pressure step the child was 

askedd to score sensation immediately and after 30 s. A scale from 0-5 was used with 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. 

Afterr 15 min of adaptation, rectal volume was measured at a pressure of MD P + 2 mm 

Hgg (9). After equilibration, a meal (pancake: 500 Kcal; fat 3.8%; carbohydrates 28.9%; protein 

7.3%)) was ingested within 5 min. Rectal volume was determined during the following 30 min, 

whilee the child was instructed not to move. 

Thee studv protocol was approved by the medical ethical committee of the Academic 

Medicall  Center. Al l subjects and /or parents gave informed consent. 

5.. Analysis 

5.11 Rectal sensation 

Thresholdss for first sensation, urge to defecate and pain were determined from the 

intermittentt distention protocol and expressed as pressure above MDP. 

5.22 Rectal compliance 

Thee compliance was calculated using a nonlinear mixed-effect model for fitting the 

pressuree volume curves of each individual  fl0;11>. The pressure volume curves were constructed by 

expressingg the mean volume of the last 15 s (when equilibration of the volume was reached) of 

thee consecutive pressure steps. 

5.33 Rectal contractile response to a meal 

Thee rectal contractile response to a meal (RCR) is described by two general patterns (8;tJ); 

(1)) slow volume changes, defined as long lasting volume changes (>2 min), subdivided in an 

acutee onset component and a long-lasting late component. The late component was defined as 

presentt when the rectal volume decreased bv 20% or more. (2) rapid volume waves, defined as a 
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decreasee in volume of at least 15 ml, lasting longer than one respiratory cycle, but shorter than 2 

min.. An artifact was defined as 1) any change in rectal volume secondary to coughing, laughing, 

talking,, change in body position 2) a ven- rapid increase (>10 mm Hg) in rectal pressure or 3) a 

durationn of change in volume shorter than 6 s. Rectal volume was measured as the mean of 3-

minn intervals and expressed as a percentage of the pre-prandial volume in order to eliminate the 

interindividuall  differences in rectal volume before starting the meal. 

5.44 Statistical analysis 

Dataa are expressed as mean (  SEM). The analysis of variance design (One-Wav 

A N O V A )) was used for comparing the mean sensation thresholds. The restricted maximum 

likelihoodd method was used to compare the compliance between the different groups. The Chi-

squaree test was used to compare the number of patients of each group, who reached the 

thresholdd for sensation of urge and pain and in whom the rectal contractile response to a meal 

occurred.. The Spearmans rho was used to calculate correlation coefficients. Differences were 

consideredd statistical significant when the p-value was less than 0.05. 

6.. Results 

6.11 Subject characteristics 

Ninee HV (6 boys and 3 girls; mean age 10.2 years; range 7 - 15 years) were compared 

withh 14 constipated patients (11 boys and 3 girls; mean age 10.2 years; range 7 - 13 years) and 14 

childrenn with FS (13 boys and 1 girl; mean age 9.3 years; range 6 - 13 years). There was no 

differencee in age between the different groups (p=0.59). Al l children attended normal school. 

Otherr clinical characteristics are shown in Table 1. 
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Tabl ee 1. Patient characteristics 

constipationn FS 

NN = 14 N = 14 

Defecationn frequency 

(numberr / week) 

Encopresiss frequency 

(number// week) 

%% of subjects with 

largee stool every 7-30 days 

scybalaa at intake 

Totall  period of symptoms 

(months) ) 

Totall  period of treatment 

(months) ) 

ResultsResults are shown as median and range. One HV, with no gastrointestinal symptoms, reached an urge to defecate 

onlyonly at 21 mm Hg and did not reach the threshold for pain. She is a sibling of a severely constipated patient who 

diddid not reach an urge to defecate or threshold for pain. She is presented in the figures as an open symbol. She was 

consideredconsidered as as an outlier and and her data have been excluded for statistical analysis. 

6.22 Rectal sensation to distention 

Minimall  distention pressure (MDP) was 5  1 mmHg in constipated children, 6  1 

mmHgg in children with FS and 4 mmHg in HV (NS). The volume in the baros tat balloon at 

MD PP was 44  8 ml, 46  7 ml 32  5 ml for the constipated children, children with FS and HVs, 

respectivelyy (NS) (Table 2). 

2.00 (0 - 8) 

8.55 (0 - 50) 

79% % 

36% % 

52(28-150) ) 

200 (2 - 52) 

7.00 (3 - 23) 

10.0(4-25) ) 

0% % 

0% % 

844 (36 - 144) 

22 (1 - 67) 
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Tablee 2. Rectal sensation and compliance in healthy volunteers and children with 

constipationn and functional non-retentive fecal soiling 

volumee at MDP 

(ml) ) 

volumee at MDP 

++ 2 mmHg (ml) 

firstfirst sensation 

(mmm Hg) 

urgee (mm Hg) 

painn (mmHg) 

patientss above 

cut-offf  for urge 

(%) ) 

compliance e 

(ml/mmm Hg) 

patientss above 

cut-offf  for 

compliancee (%) 

HVs s 

(8) ) 

322 5 

9 1 +9 9 

0 0 

6 +1 1 

222 2 

0 0 

1 1 

0 0 

constipation n 

(14) ) 

444 8 

1644 * 

22 + 1 

55 + 1 

277 3 

29 9 

133 + 1** 

43 3 

FS S 

(14) ) 

466 7 

1211 4 

1 1 

2 2 

244 3 

21 1 

10+1 1 

0 0 

DataData are shown as mean +SEM; * p < 0.01: constipation versus HVs and patients with FS, ANOVA; ** 

pp < 0.05 : constipation versus HVs and patients with FS, restricted maximum likelihood method. 

Inn HVs, the threshold for first sensation, sensation of urge and sensation of 

pain/discomfortt was reached at 3 mmHg, 6 + 1 mmHg and 22 + 2 mmHg, respectively. The 

upperr limit of the normal range (calculated as mean + 2SD) for first sensation, sensation of urge 

andd pain was 3.0 mmHg, 10 mmHg and 35 mmHg, respectively. 

Thee individual values for the different thresholds for sensation for the three study groups 

aree shown in Figure 1. 
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Figur ee 1. Thresholds for  visceral sensation in HVs, constipated children and children 
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TheThe thresholds for first sensation (A), sensation of urge (B) and pain (C) are plotted for the three different groups. 

HorizontalHorizontal line indicates upper normal range. One HV with absolutely no gastrointestinal symptoms reached an 

urgeurge to defecate at 21 mm Hg and did not reach the threshold for pain. She was considered as an outlier and 

thereforetherefore her data have been excluded for statistical analysis. She is presented in the figures as an open symbol. The 

openopen symbols for the constipated children and the children with FS indicate that these children did not reach the 

thresholdthreshold for urge and / or pain at all before the end of the procedure. The pressure indicated by the open symbol is 
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thethe last measured step. The patient indicated bj an arrow (<—) in (B) did reach the threshold for pain (at 30 

mmHg)mmHg) before he experienced the sensation of urge. 

Thee threshold for first sensation was comparable among the three groups. In the 

constipatedd group 4 children had a threshold for urge above the upper limi t of the normal range 

comparedd to 3 children with FS (NS). One HV (outlier), 6 constipated patients and 4 children 

withh FS had an abnormal sensation for pain (>35 mm Hg). This was not significandv different 

betweenn the groups (p-0 .13: Kaplan-Meier; log rank test). Al l patients with an increased 

thresholdd for sensation of urge also showed an increased threshold for sensation of pain. There 

weree no clinical differences such as defecation frequency, number of encopresis episodes, 

consistencyy of the feces between the FS children with a normal and an impaired visceral 

sensation. . 

6.2.11 Relat ionship between age, sensation and rectal volume in HV s 

Thee volume measured at the threshold for first sensation, sensation of urge and sensation 

off  pain/discomfort in HVs was 72  8 ml, 102  t l ml and 175  15 ml, respectivelv. A 

correlationn was observed between age and visceral sensation measured as volume (Figure 2): first 

sensationn (r = 0.8; p = 0.031), sensation of urge (r = 0.7; p = 0.058) and pain (r = 0.8; p = 0.020). 

N oo correlation was observed between age and rectal compliance in HVs (r = 0.5; p = 0.183). 
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Figur ee 2. Linear  regression curves for  firs t sensat ion, urge and pain in HV s 
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UnearUnear regression curves for different thresholds for visceral sensation expressed as volume against age. A. threshold 

forfor first sensation (r = 0.8) B. threshold for urge (r = 0.7) C. threshold for pain (r = 0.8). The H\'presented as 

aa nonfilled symbol has not been used in curve estimation for reason as described in the text (outlier). 
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6.33 Rectal compliance 

Inn HVs, rectal compliance was 9  1 m l / m m Hg with a normal upper range (mean + 

2SD)) of 14 m l /mmHg. The compliance in constipated children (13  1 ml / mm Hg) (Table 2) 

wass significantly higher compared to HVs (9 + 1 m l / mmHg) and children with FS (10  1 ml / 

mmm Hg) (p<0.005). Six constipated children (43%) had an abnormal rectal compliance, while the 

compliancee of all children with FS was in the normal range. 

Ass shown in Figure 3B no relationship was observed between compliance and sensation 

off  urge in constipated children. Al l children with an abnormal sensation for urge had a normal 

compliance.. On the other hand, 6 out of the 10 children with a normal sensation of urge had an 

abnormall  compliance. No relation was observed between the existence of fecal scybala at intake 

andd abnormal compliance (p=0.9). 
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Figur ee 3. Relation between sensation of urge and rectal compl iance in HVs, constipated 

childrenn and children wit h FS 
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HorizontalHorizontal line represents upper normal range for rectal compliance (14 ml / mmHg). Vertical line represents 
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withwith functionalnon-retentive fecal soiling. One HV'with absolutely no gastrointestinal symptoms, the same as 
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describeddescribed in in figure 1, had an abnormal rectal sensation. She was considered as as an outlier and therefore her data 

havehave been excluded for statistical analysis. She is presented in (A) as an open symbol. 

Thee six constipated children with disturbed rectal compliance were significantly older 

comparedd to constipated children with normal compliance (12.2  0.8 vrs and 9.2  0.5 yrs; p < 

0.05).. Age of onset of constipation (3.3 3 yrs and 2.3  0.8 yrs) and the total period of 

constipationn (8.9 7 yrs and 7.0 0 yrs) were comparable among these two groups. 

Ass shown in l ;igure 3C, there was no relation between rectal compliance and sensation in 

I ;SS patients. Al l children with FS had a normal compliance. 

6.44 Rectal contractile response to a meal 

6.4.11 Slow vo lume changes 

Afterr equilibration at M D P + 2 mmHg, the mean rectal volume in the constipation group 

wass 164  13 ml. This was significantly larger (p<0.01) compared to that in FS children (121

144 ml) and in HVs (91  9 ml). 

Earl yy phase 

Onlyy 3 out of 14 constipated children (21%) and 5 out of 14 FS children (36%) had an 

earlyy phase. This was significantly less compared to 8 out of 9 (88%) HVs (p<0.01). 

Lat ee phase 

AA late phase was present in 7 patients with constipation (50%), 5 patients with FS (36%) 

andd in 6 HVs (75%) (NS). In the constipated subjects with a late phase the time to the maximal 

decreasee in rectal volume was not different (15 (6 - 27) minutes) compared to patients with FS 

(144 (6 - 21) minutes) and HVs (18 (6 - 24) minutes) and lasted until the end of the study. In 

thosee patients with a late phase, rectal volume decreased from 134  10 ml to a minimum of 72 

 17 ml and from 118  17 ml to a minimum of 70  18 ml in constipated children and children 

withh FS, respectively. This residual volume was not significantly different among the 3 groups. 

6.4.22 Rapid vo lume waves 

Duringg fasting, rapid volume waves were recorded in only 4 HV (Table 3). 
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Tablee 3. Rapid volume waves 

HVs s 
nn = 8 

constipation n 

n== 14 

FS S 

n== 14 
fastingg postprandial fasting postprandial fasting postprandial 

13 3 9 9 subjectss 4 8 9 
withh RVW 

(n) ) 

frequencyy 1.8 5 2.1 6 5.7 4 5.3  1.3 3.9  0.8 
(perr 10 
min) ) 

amplitude e 

(ml) ) 

duration n 

(s) ) 

18-37 7 

211 6 

15 -84 4 

199 + 1 

15 -644 15-126 

200  1 211 1 

17-68 8 

177 1 

12 2 

3.66  0.8 

16-94 4 

199  1 

DataData are given as mean + SEM or as range (amplitude). 

Afterr the meal rapid volume waves (RVW) were recorded in 8 subjects with comparable 

frequency,, amplitude and duration. In constipated children, 9 out of 14 showed rapid volume 

wavess during fasting. After the meal RVW were present in 13 constipated children. During the 

fastingg period, also 9 out of 14 FS children showed RVW increasing to 13 subjects after the meal. 

Thee pre- and postprandial RVW had comparable characteristics. One child with FS showed an 

isolatedd RVW (amplitude 52 ml, duration 23 s) (Figure 4) resulting in the loss of feces, which was 

unnoticedd by the child. 

Figuree 4. Isolated rectal contraction in child with FS 

11 m in 

IsolatedIsolated rectal contraction leading to the unconscious loss oj'feces in one of the children with FS. 
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6.55 Discussion 

Thiss studv evaluated rectal function (sensation, compliance and motility) in children with 

constipationn and functional non-retentive fecal soiling (FS). In contrast to earlier studies'1-13', we 

identifiedd a subgroup of FS children with disturbed rectal sensation (20°/»), indicating that other 

thann psychological factors may be responsible for fecal loss in this defecation disorder. On the 

otherr hand, impaired rectal sensation was demonstrated in 29% of constipated children, whereas 

increasedd rectal compliance was present in 43%. These two pathophysiological mechanisms 

occurredd independent of each other and should therefore be considered as separate entities 

involvedd in constipation. The rectal contractile response to a meal was not different in FS and 

constipatedd children compared to healthy volunteers, suggesting that abnormalities in meal-

inducedd rectal motility are not involved in the pathogenesis of these defecation disorders. 

Childrenn with defecation disorders are often difficul t to treat, mainly because ol a lack in 

pathophysiologicall  insight. These children are classified into different classes, based on clinical 

presentation,, findings at clinical investigation or results from functional studies '3\ Children with 

FS,, clinically characterized by encopresis as an isolated symptom, have no abnormalities on 

anorectall  manometry or colonic transit time (40 (6 - 57) hours in the current study) and therefore 

thesee children are believed to suffer from psychological disturbances. In contrast, in children with 

constipation,, delayed transit time (69 ( 27 - 134) hours in the current study) has been described 

previously,, illustrating that abnormal colonic motility is one of the mechanisms leading to 

constipation.. In addition, decreased rectal sensation to distention was previously shown in 

constipatedd children. Using anorectal manometry, an increased threshold for rectal sensation was 

shownn in up to 70% of constipated children *14^ and was particularly (1-̂  described in children with 

aa megarectum f-S;16>. The finding that the afferent pathway from the rectum is clearly abnormal in 

constipatedd children <r>  further underscores that impaired rectal sensation should be considered 

ass an important pathophysiological mechanism in childhood constipation. In our study however, 

onlyy 30% of the constipated children showed decreased rectal sensation. This percentage is lower 

comparedd to other studies, most likely due to methodological aspects. Rectal volume is age-

dependentt and moreover rectal volume at which sensation is perceived strongly depends on 

rectall  compliance. Therefore, children with an increased rectal compliance wil l be incorrectly 

consideredd to have an increased threshold for sensation. Our observation that all constipated 

childrenn with an abnormal rectal compliance had a normal pressure-controlled threshold for 

sensationn indirectly supports this hypothesis. 

Inn addition to decreased sensation, we showed that rectal compliance is abnormal in 

nearlyy half of the constipated children. It is often assumed that this abnormal compliance is the 

resultt of longstanding accumulation of feces in the rectum. However, we did not observe a 

relationshipp between abnormal compliance and the total period of constipation or the existence 

off  large fecal scybala on physical examination at intake. Alternatively, abnormal compliance of the 
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rectumm mav be the primary cause of fecal impaction. Impaired excitatory input to the rectum may 

leadd to a decrease of rectal tone and rectal contractility and consequently to an increase in rectal 

compliancee with accumulation of feces in the rectum. Whether the observed changes in rectal 

sensationn and compliance are primarily or secondary can not be determined from our data, but 

cann only be investigated in longitudinal studies. Normal rectal compliance and sensation as 

observedd in the remaining 29% of constipated children suggests that other mechanisms, such as 

impairedd colonic motility or psychological factors, wil l also be involved. 

Soo far, no abnormalities in rectal function have been reported in children with FS ':u>. The 

absencee of indications for somatic pathophysiological mechanisms in these children, might have 

directedd the Rome II criteria stating that 'the soiling episodes are an impulsive act triggered by 

unconsciouss anger', suggesting that this disorder is of psychological origin. However, all children 

inn this study attended normal schools and showed no evident psychological abnormalities. 

Moreover,, in the current study, 20% of children with FS showed decreased rectal sensation, 

indicatingg that - at least in this subgroup - abnormalities in visceral sensation may be involved. In 

additionn to abnormal sensation to distension, we also observed in one FS patient rectal 

contractionss accompanied by unnoticed fecal loss. Although this finding requires further study, 

aberrantt rectal motility may contribute to the occurrence of fecal incontinence, especially in the 

presencee of impaired visceral sensation. In adults, it has been suggested that in fecal incontinence 

thee rectum is often hypersensitive to any pressure rise or distension ^1KJ. Under normal conditions, 

reflexx contraction of the external anal sphincter in response to rectal distention, thus preventing 

fecall  loss, wil l only occur when rectal sensation is perceived <19). As rectal distention wil l relax the 

internall  anal sphincter, this reflex is of crucial importance to prevent fecal loss. Therefore, 

childrenn with impaired rectal sensation, in the presence of a normal inhibition reflex and normal 

rectall  contractility, may be at risk to suffer from fecal loss due to the absence of this 

compensatorss anal contraction f1-18). Based on our findings, we conclude that impaired rectal 

sensationn may be a pathophysiological mechanism in a subgroup of children with FS. 

Interestingly,, impaired rectal sensation was observed in FS and constipation. These two 

patientt groups are considered as clinically different entities. Why this abnormality is accompanied 

byy fecal loss in FS and fecal stasis in constipation remains a matter of speculation, but differences 

inn rectal motility may play an important role. Impaired rectal motility may rather lead to fecal 

stasis,, whereas enhanced rectal motility, as suggested in adults, wil l result in fecal incontinence. 

Clearly,, more insight in the underlying pathophysiology is certainly warranted to better 

understandd defecation disorders in children. The current classification of children with defecation 

disorderss mav be improved when the underlying pathophysiological mechanisms are also taken 

intoo account. Eventually, this may also lead to substantial changes in the current classification of 

thesee entities. 

I nn adult constipated patients, a significant decreased rectal contractile response to a meal 

hass been observed <20\ suggesting a pathophysiological role in constipation (21—). This meal-

inducedd response is not clearly understood and data in children are limited r;* 23). In contrast to 

adults,, no differences were observed in RCR or in rapid volume waves among children with FS, 

constipatedd children and healthy volunteers, indicating that rectal motility in response to a meal 

doess not play a significant role in children with defecation disorders. This difference between 

adultss and children may be due to other pathophysiological mechanisms playing a role in 
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symptomm development. ( )n the other hand, one might assume that longstanding fecal impaction 

inn the rectum from childhood into adulthood wil l result in blunting of the rectal contractile 

responsee to a meal. 

Moree insight in the mechanisms underlying defecation disorders in children may be 

importantt to decide on the treatment of choice. Clearly, more studies are required to clarify the 

rolee of rectal motility. In addition it also important to unravel whether changes in rectal 

physiologyy are primary or secondary findings. In the latter case, early intervention with oral and 

rectall  laxatives may be warranted to prevent irreversible damage. Otherwise, prokinetic agents 

mayy prove beneficial in case of impaired rectal compliance and/ or motility. One might even 

speculatee that drugs reducing rectal motility might be of use in preventing fecal loss in case of 

aberrantt rectal motility. This is to some extent illustrated by our observation that rectal 

applicationn of 5 mgr loperamide twice a day normalized defecation in a child with FS, while fecal 

losss disappeared. 

Inn conclusion, we showed that in contrast with previous studies a subset of children with 

functionall  non-retentive fecal soiling has decreased rectal sensation, suggesting that abnormal 

rectall  function may also play a role in this disorder. In children with chronic constipation, 

decreasedd rectal sensation and increased rectal compliance are major pathophysiological 

mechanisms,, occurring independent from each other. The normal rectal contractile response to a 

meall  in constipated children and in children with functional non-retentive fecal soiling suggests 

thatt rectal motility induced by a meal plays no major role in symptom development in these 

patientt groups. 
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1.. Abstract 

Encopresiss in the absence of signs of fecal retention was recently classified as functional 

non-retentivee fecal soiling (FS). In the treatment of idiopathic fecal incontinence in adults, which 

resembless FS in childhood, the oral application of loperamide is a well established agent. A 20-

yearr old male with FS since childhood was treated with loperamide. Loperamide was given 

rectallyy in a dose of 5 mg twice daily. Since the start of medication the encopresis disappeared. 

N oo side effects were reported. Discontinuation of the medication immediately resulted in a 

relapsee or encopresis. 

2.. Introductio n 

Encopresiss is characterized by the voluntary or involuntary passage of a quantitatively 

normall  bowel movement in the underwear after the age of four. In the majority of patients, 

encopresiss is the result of constipation. However, in our practice 20% of children experience 

encopresiss as a single complaint. These children have a normal defecation frequency, no palpable 

abdominal/rectall  fecal mass on physical examination and a normal colonic transit time. Laxatives 

havee no or an adverse effect in these children '. 

Recently,, encopresis in the absence of signs of fecal retention has been classified as 

functionall  non-retentive fecal soiling (FS) by the new pediatric Rome-II criteria '~'. The treatment 

off  these children is often disappointing, with only 29% of the patients with FS cured after 2 

yearss of intensive treatment '3). 

Althoughh the complaints are often distressing to the patients and their relatives, the 

pathophysiologicall  mechanisms (psychological or somatic) underlying FS are poorly understood. 

Usingg the Child Behavior Checklist, behavioral problems were shown in 35% of these patients 4'. 

However,, children with initial abnormal behavior scores showed significant improvement of their 

behaviorr profiles after successful treatment arguing against a psychological etiology. 

Thee symptomatology of children with FS resembles that of adults with idiopathic fecal 

incontinence.. A study in adults with chronic diarrhea and fecal incontinence showed that the oral 

applicationn of loperamide, an opioid agonist, resulted in significant improvement of continence 

' \\ Moreover, loperamide caused a significant increase in basal sphincter pressure, possibly 

contributingg to better sphincter function v'. 

Here,, we describe a 20-year-old male with longstanding encopresis who dramatically 

improvedd after rectal application of loperamide. 

3.. Case report 

AA 20-year old male with primary encopresis was treated and followed at our outpatient 

clinicc since the age of 13. He passed meconium within 24 hours after birth and never experienced 

anyy defecation problems during his toddler years. However, at the age of 9, despite a normal 

defecationn frequency, he was still not fully toilet trained. He had no other gastrointestinal 
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complaintss and he had a normal appetite. He was on treatment with a regimen of various kinds 

off  laxatives, prokinetks and mineral oil without any improvement of his defecation problems. 

Hee was referred to our motility unit to exclude Hirschsprung's disease. At that time 

encopresiss occurred daily. The majority of "accidents" occurred during physical exercise and 

stressfull  moments (birthday, school exams). He had a normal urge to defecate, but suffered from 

urgencyy resulting in fecal incontinence. Stool consistency was always normal. He also complained 

off  nocturnal enuresis twice a week, whereas daytime enuresis did not occur. Abdominal and 

rectall  examination revealed no signs of fecal retention. Apart from his father suffering from 

idiopathicc fecal incontinence, his family history was negative regarding gastrointestinal disorders. 

Hee was not mentally retarded (IQ:89), although he received specialized education, and 

psychologicall  examination revealed no mental disorders. Anorectal manometry at the age of 12, 

showedd a normal resting and squeeze pressure, normal expulsion profiles and a normal threshold 

forr first sensation (25ml). A normal anorectal inhibition reflex excluded Hirschsprung's disease. 

Totall  colonic transit time measurement, using the Metcalf method "'\ was 33.6 hours, well below 

thee upper limi t of normal transit (62 hours) '". 

Discontinuationn of the longstanding, intensive laxative treatment did not alter his 

defecationn pattern. Subsequently, at the age of 14 years, 5 sessions of biofeedback training were 

givenn without clinical improvement. Hereafter, a strict toilet training program (3 times per dav for 

55 minutes) was recommended without the use of any medication. The patient visited our 

outpatientt clinic every 6 months for follow up. The complaints of encopresis, however, never 

resolvedd during the 6 vears of follow-up. 

Basedd on adult literature showing beneficial effects of loperamide on fecal incontinence, a 

triall  of loperamide was started at the age of 20. Written informed consent was obtained. Before 

thee actual treatment, a 1-month bowel diary showed a defecation frequency of 20 times per week 

(onn the toilet) with daily encopresis (in his underwear). 

Too avoid systemic side effects (dizziness, headache, abdominal discomfort, nausea and 

vomiting)) we administered loperamide-suppositories 10 mg 2 times per day (3). After three davs 

hee developed constipation and consequendy the dose was lowered to 5 mg loperamide twice 

daily.. The next three weeks his defecation frequency was 14 times per week without any episode 

off  encopresis. Stool consistency was normal. No side effects were reported. Discontinuation of 

thee medication immediately resulted in a relapse of encopresis. Currently, 18 months after 

initiationn of therapy, our patient uses loperamide 5 mg daily and remains continent without any 

sidee effects. 

Whilee on treatment with loperamide-suppositories, the father (54 years) of our patient 

confessedd that he had the same complaints as his son. He was never toilet trained during his life. 

Thee father had a defecation frequency of 25 times per week, but lost stool involuntary once a 

day.. At the same time he started to use loperamide-suppositories 10 mg twice dailv. From then 

onn his defecation frequency normalized and complaints of encopresis disappeared. He never 

developedd constipation. He never experienced any side effect. 
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4.. Discussion 

Encopresiss in children older than four years of age, is a frequent reason to consult the 

pediatrician.. Despite the high prevalence of encopresis, 1-2% in otherwise healthy school-

children,, a first visit to the pediatrician, as in our patient, is frequently delayed because of shame 

andd cultural taboos K "'. In our motility unit, 80% of children with encopresis fulfil l the criteria 

forr childhood constipation. Encopresis in these cases is often due to impaired rectal sensation as 

resultt of prolonged fecal retention. The majority of these children have encopresis several times 

duringg the day. In contrast, in the remaining 20% of patients with encopresis no other criteria for 

constipationn can be identified. These children have been classified as functional non-retentive 

fecall  soiling (FS) bv a group of experts 2. 

Recently,, we observed the occurrence of rectal contractions accompanied by unnoticed 

fecall  loss during barostat studies in some of these patients (submitted). These rectal contractions 

weree not followed bv an adequate increase in anal sphincter pressure preventing fecal loss. These 

observationss show resemblance with manometric studies in idiopathic fecal incontinence and 

chronicc diarrhea accompanied bv fecal incontinence in adults ( , ; l l 'L i , As loperamide has been 

shownn to increase anal sphincter pressure, we evaluated its effect in our patient with FS. 

Immediatelyy after initiation of loperamide 10 mg, our patient developed constipation. 

Decreasee of the dose to 5 mg 2 times per day resulted in a complete disappearance of the 

encopresiss episodes with dailv defecation and no side effects. During follow-up he experienced a 

relapsee of complaints when discontinuing medication. 

Loperamide,, an opioid receptor agonist, inhibits peristaltic movement by reducing the 

releasee of acetylcholine and prostaglandin, during distension in vitro ~". It is a well-established 

agentt in the treatment of adults with chronic diarrhea accompanied by fecal incontinence and 

patientss with fecal incontinence after surgery. Moreover, a clinical benefit of loperamide is 

reportedd in children with fecal incontinence resulting from neurological disorders or surgical 

proceduress K '1'' . A decrease in rectal contractions ;18:1;' and an increase in rectal volume at which 

thee internal anal sphincter remains continually relaxed was described in adults with fecal 

incontinencee on oral loperamide '". Side effects like nausea, vomiting, abdominal pain and 

abdominall  distension, are observed only on high orally administered doses. To elicit the effect of 

loperamidee in the anorectal region, it has been administered topically in the rectum, possibly 

simultaneouslvv reducing a systemic effect and side effects '"''. 

Ass we did not assess anorectal motility, we can only speculate on the mechanism of 

actionn of loperamide in our patient. Since he had a normal defecation frequency and a normal 

stooll  consistency, the beneficial effect of loperamide was not due to its anti-diarrheal effect. 

Therefore,, it is most likely that rectal application of loperamide reduced encopresis by increasing 

thee basal anal internal sphincter pressure and /or decreasing rectal contractions. 

Too our knowledge, this is the first report of the potential effect of loperamide, an opioid-

receptorr agonist, in the treatment of functional non-retentive fecal soiling. Although our patient 

wass not a child anymore when we first administered loperamide-suppositories, he suffered from 

encopresiss since he was 9 years of age. Since the nature of the patients complaints apparently 

remainedd unchanged throughout his childhood and adolescence and were unaffected by any form 
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off  treatment, we believe it is warranted to present this case as functional non-retentive fecal 

soilingg in childhood/adolescence. 

AA large prospective placebo-controlled trial is underway to further evaluate the potential 

benefitt of rectal application of loperamide in the treatment of funcüonal non-retentive fecal 

soilingg in childhood. 
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1.. Abstract 

1.11 Background and aims 

Childrenn with chronic abdominal pain have a heterogeneous clinical presentation, but no 

organicc cause can be identified in most of them. Some children present with symptoms of 

irritablee bowel syndrome. We hypothesized that visceral hypersensitivity and motor abnormalities 

mayy be underlying mechanisms in these children. 

1.22 Methods 

Rectall  sensation and rectal contractile response to a meal were studied in 8 children with 

irritablee bowel syndrome and 8 children with functional abdominal pain and were compared with 

thosee of 9 healthy volunteers. 

1.33 Results 

Thee threshold for pain, but not that for first sensation and urge to defecate, was 

significantlyy decreased in patients with irritable bowel syndrome (6  1 mm Hg) compared with 

patientss with functional abdominal pain and healthy volunteers ( 1 7 z tl and 22 + 2 mm Hg, 

respectively).. In healthy volunteers and patients with functional abdominal pain, ingestion of a 

meall  induced a decrease in rectal volume with an early and late component. This motor pattern 

wass absent in children with irritable bowel syndrome. In patients with irritable bowel syndrome, 

noo rapid volume waves were observed during fasting in contrast to patients with functional 

abdominall  pain (2.7  0.3 / 10 min) and HVs (1.8 0 min). 

1.44 Conclusions 

Childrenn fulfillin g the Rome II criteria for irritable bowel syndrome have a significantly 

loweredd threshold for pain and a disturbed contractile response to a meal. Comparable to results 

reportedd in adults, sensory and motor abnormalities might play a pathophysiologic role in 

chi ldhoodd irritable bowel syndrome. 
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2.. Introductio n 

Approximatelyy 15% of school-aged children experience recurrent episodes of abdominal 

pain(14).. Although these complaints often result in disturbance of daily activities, an organic cause 

cann only be identified in 5 - 10% of the children (e.g. Crohn's disease, duodenal ulcer, 

pancreatitis,, gastroesophageal reflux)1 l',xi,>. In case no organic abnormalities are demonstrated, a 

functionall  gastrointestinal disorder is diagnosed in these children. Recendy, consensus criteria 

(Romee II) 10 were developed dealing with childhood functional gastrointestinal disorders, 

includingg irritable bowel syndrome (IBS), consisting of the following symptoms lasting at least 12 

weeks,, which need not be consecutive, in the preceding 12 months: (1) abdominal discomfort or 

painn that has 2 of 3 features - relieved with defecation, and/or onset associated with a change in 

frequencyy of stool and/or onset associated with a change in form of stool - and (2) no structural 

orr metabolic abnormalities and functional abdominal pain (FAP) consisting of the following 

symptomss lasting at least 12 weeks: (1) continuous or nearly continuous abdominal pain in a 

school-agedd child or adolescent; (2) no or only occasional relation of pain with physiologic 

events;; (3) some loss of daily functioning; (4) the pain is not feigned; and (5) the patient has 

insufficientt criteria for other functional gastrointestinal disorders. Presently, the pathophysiology 

underlyingg IBS and FAP remains unclear. 

Inn adults, a decreased threshold for distention (visceral hypersensitivity) is increasingly 

believedd to be an important mechanism underlying functional bowel disorders1* . For example, 

loweredd thresholds for pain during intraluminal distention of the esophagus or stomach have 

beenn reported in patients with noncardiac chest pain and functional dyspepsia, respectively (y'lü). 

Similarly,, increased pain sensitivity has been reported in patients with IBS (U}  during distention of 

thee colon or rectosigmoid (1~~1M). Different pathophysiologic mechanisms have been proposed, 

includingg hypersensitive lumbar splanchnic afferents '^ or altered central perception 

demonstratedd by aberrant regional cerebral activation {V>'. It should be emphasized, however, that 

viscera]]  hypersensitivity may also result from a perceptual response bias in patients with IBS (2l)i. 

I nn addition to visceral hypersensitivity, altered meal-induced rectocolonic motility has 

beenn reported in IBS patients. In healthy volunteers (HVs), increased colonic motility after a meal 

resultss from neural and humoral mechanisms (2li. Thesee mechanisms may be responsible for the 

acutee decrease in colonic volume at the start of the meal and a late phase occurring between 10 

andd 40 minutes, respectively. An altered gastrocolic response, e.g., a delayed but prolonged 

response,, has been reported in adults with IBS (22 2f,), possibly contributing to the postprandial 

aggravationn of abdominal pain. 

Too date, no data on visceral sensitivity to distention and rectal contractile response to a 

meall  measured by barostat are available in children. We hypothesized that, comparable to adults, 

changess in visceral sensation and motility might play a pathophysiologic role in childhood IBS. 

Therefore,, this study was designed to study whether (1) visceral hypersensitivity is an important 

underlyingg mechanism in children with IBS in contrast to children with FAP and (2) the 

contractilee response to a meal is disturbed in children with IBS vs. children with FAP and HVs. 
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3.. Materials and methods 

3.11 Subjects 

Childrenn needed to be at least 5 years of age to understand the barostat procedure and 

instructions.. Patients with causes of abdominal pain in childhood such as infectious diarrhea, 

urologicall  infections, lactose intolerance, parasite infections, Helicobacter pylori infection, 

migrainee combined with aura, rectal blood loss, constipation, and encopresis were excluded. 

Furthermore,, patients with evidence of neurological or psychiatric diseases and patients using 

drugss influencing gastrointestinal motility were excluded. A t the first visit to the pediatric motility 

laboratory,, a detailed medical history was obtained, including frequency, duration, type, degree, 

andd localization of the abdominal pain, frequency of defecation, and consistency and size of 

stool.. A physical examination was performed, including rectal examination. Urinary' infection was 

excludedd in all patients. 

3.1.11 Normal subjects 

Ninee HVs (3 girls and 6 boys; mean age, 10.2 years; range, 7 - 15 years) without evidence 

off  acute or chronic illness wTere recruited from siblings of patients visiting the outpatient clinics 

off  the pediatric motility laboratory. In particular, there was no evidence of acute or chronic pain 

svndromee or abdominal symptoms in any of the subjects. 

3.1.22 Patients wit h IBS /FA P 

Sixteenn patients with chronic abdominal pain were referred by general practitioners and 

pediatricianss to the pediatric motility unit of the Academic Medical Center. Eight patients (4 girls 

andd 4 boys; mean age, 11.5 years; range 6-17 years) fulfille d the Rome II criteria for childhood 

IBSS ( ' . The other 8 patients (6 girls and 2 boys; mean age, 10.3 years; range, 9-13 years) had no 

symptomss of IBS but fulfille d the Rome II criteria for FAP . 

4.. Procedure and equipment 

4.11 Equipment 

AA computer-driven barostat device (S\Tnectics Visceral Stimulator; Synectics, Alphen aan den 

Rijn,, The Netherlands) was used for controlled inflation of the rectal balloon. 

Thee procedure was performed with a 10-cm-long noncompliant (polyethylene) balloon 

wit hh a maximum capacity of 375 mL. The balloon was fixed on a silicone catheter with an outside 

diameterr of 4 mm and an inside diameter of 3 mm, permitting a flow of air of 38 mL/sec. Before 

andd after each study, the balloon was checked for leakage. 
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4.22 Experimental protocol 

Painn medication and all medications known to affect the gastrointestinal motility were 

discontinuedd 48 hours before the procedure. The procedure was performed without bowel 

preparationn after a fasting period of at least 5 hours. If on physical examination feces were 

presentt in the rectum, the subjects were asked to defecate. Emptiness of the rectum was checked 

oncee more by physical examination. Subjects were placed in the left lateral position. The 

lubricatedd balloon was placed without the use of endoscopy. One week before the study, the 

childd was intensively informed about the barostat procedure and the equipment was shown. 

Thee balloon was unfolded by a stepwise (30-mL steps) increase of the balloon until a 

maximumm volume of 150 mL. When the balloon was still inflated, the catheter was pulled back 

againstt the pelvic floor. After deflation of the balloon and a 15-minute period of equilibration, 

thee minimal distention pressure (MDP) was determined by stepwise increasing the intraballoon 

pressuree (1-mm Hg steps for 1 minute). M D P was defined as the pressure resulting in an 

intraballoonn volume of at least 30 mL and at which the influence of breathing on the volume was 

visible.. Rectal sensation to distention was evaluated using an intermittent distention procedure 

withh steps of 3 mm Hg lasting 1 minute. At every pressure step, the child was asked to score 

sensationn immediately and after 30 seconds. A scale from 0 to 5 was used as follows: 0, nothing; 

1,, first sensation; 2, urge to defecate; 3, moderate urge to defecate; 4, severe urge to defecate; and 

5,, pain. In case of pain (5) the balloon was deflated immediately. 

Afterr 15 minutes of adaptation, the procedure was continued to determine the contractile 

responsee to a meal. Rectal volume was determined using the constant pressure mode at a 

pressuree of MD P + 2 mm Hg. After equilibration, a meal (pancake, 500 kcal; 3.8% fat; 28.9% 

carbohydrate,, and 7.3% protein) was ingested within 5 minutes. Rectal volume was determined 

duringg the following 30 minutes, while the child was instructed not to move. 

Thee study protocol was approved by the medical ethical committee of the Academic 

Medicall  Center. Al l subjects and/or parents gave informed consent. 

5.. Analysis 

Thee compliance was calculated using a nonlinear mixed-effect model for fitting the 

pressuree volume curves of each individual(27;28). The pressure volume curves were constructed by 

expressingg the mean volume of the last 15 seconds (when equilibration of the volume was 

reached)) of the consecutive pressure steps. Thresholds for first sensation, urge to defecate and 

painn were determined from the intermittent distention protocol and expressed as pressure above 

MDP. . 

Thee contractile response following the meal was described by 2 general patterns ': (1) 

rapidd volume waves (Figure 1 A), defined as a decrease in volume of at least 15 mL, lasting longer 

thann one respirator}' cycle (Figure IB) but less than 2 minutes; and (2) slow volume changes, 

definedd as long-lasting volume changes (>2 minutes). 
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Figuree 1 

11 min 11 min 

(A)(A) Rapid volume waves in an HV; (B) Volume changes caused by respiration; and (C) Artifacts identified by 

anan acute, high-amplitude volume wave accompanied by a short and rapid increase in rectal pressure (arrows). 

Ann artifact (Figure 1C) was defined as (1) any change in rectal volume caused by 

coughing,, laughing, talking, or change in body position; (2) a very rapid increase (>10 mm Hg) in 

rectall  pressure; or (3) a duration of change in volume less than 6 seconds. Rectal volume was 

measuredd as the mean of 3-minute intervals and expressed as a percentage of the preprandial 

volumee in order to eliminate the interindividual differences in rectal volume before starting the 

meal. . 

5.11 Statistical analysis 

Dataa are expressed as mean (  SEM). The analysis of variance design (1-way ANOVA ; 

SPSS,, Can', NC) was used for the sensation thresholds. The restricted maximum likelihood 

methodd (S-plus) was used to compare compliance among the different groups. The  test was 

usedd to compare visceral sensitivity and occurrence of the rectal response to a meal in the 

differentt groups. Differences were considered statistical significant with P values of 

<< 0.05. 
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6.. Results 

6.11 Patient characteristics 

Ninee HVs (6 boys and 3 girls; mean age, 10.2 years; range, 7 — 15 years) were compared 

withh 16 patients: 8 patients with IBS (4 boys and 4 girls; mean age, 11.5 years; range, 6—17 years; 

44 constipation predominant and 4 diarrhea predominant) and 8 patients with FAP (2 boys and 6 

girls;; mean age, 10.3 years; range, 9 - 13 years). There was no difference in age among the 

differentt groups (p = 0.56). No differences in clinical characteristics between the FAP and IBS 

groupp were found, except for the absence of IBS criteria in the FAP group. 

6.1.11 Visceral sensation to distention 

Noo differences were found in MDP, volume at MDP, first sensation, and sensation of 

urgee among the 3 study groups (Table 1). 

Tablee 1. Rectal sensation and compliance 

MDPP (mm Hg) 

Volumee at MDP (ml) 

Firstt sensation (mm 

Hg) ) 
Urgee (mm Hg) 

Painn (mm Hg) 

Compliancee (mL/mm 

Hg) ) 

HVs s 

(NN = 9) 

4.77  0.4 

311 4 

3.33  0.3 

7.33  1.8 

21.88  2.3 

8.44  0.7 

IBS S 

(NN = 8) 

5.00  0.8 

277 6 

2.00  0.7 

3.99  0.9 

6.00  0.8a 

6.00  1.0b 

FAP P 

(NN = 8) 

5.11  0.6 

422 9 

1.55 8 

8.00  2.5 

16.77  1.0 

7.22  1.0 

DataData are given as mean  SEAL 

"p"p <0.01, 1-way ANOVA; IBS patients vs. HVs and patients with FAP 
bb p <0.01, restricted maximum likelihood method; IBS patients vs. HI rs. 

6.1.22 Threshold for  pain 

Onee volunteer and 2 patients with FAP did not reach the threshold for pain. The 

thresholdd for pain was significandy lower in trie IBS group (6  1 mm Hg) than the FAP group 

(177  1 mm Hg) (P = 0.001) and HVs (22  2 mm Hg) (P = 0.0001). The normal lower range of 

thee threshold for pain was determined by distracting 2xSD from the mean threshold for pain and 

equaledd 9 mm Hg. Using this criterion, all 8 IBS patients, but none of the HVs or FAP patients, 

hadd a threshold for pain below the normal lower range of 9 mm Hg (Figure 2). 
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Figur ee 2 
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CumulativeCumulative percentage of patients with FAP, those with IBS, andHVs reaching the threshold for pain (p < 

0.001,0.001, Kaplan-Meier, log-rank test; IBS vs. the other groups). 

6.1.33 Rectal compliance 

Thee compliance of the IBS group (6  1 mL/mm Hg) (Table 1) was significantly lower 

comparedd with HVs (8  1 mL/mm Hg) (P < 0.05) but not compared with the FAP group (7

11 mL/mm Hg). No difference in compliance was found between the FAP group and HVs. 

6.22 Rectal contractile response to a meal 

6.2.11 Slow volume changes 

6.2.1.11 Healthy volunteers 

Afterr equilibration at MDP + 2 mm Hg, the mean rectal volume was 90  8 mL in the 9 

HVs.. The contractile response to feeding in HVs showed 2 patterns with the first 6 minutes 

representingg an early-onset phase (22) followed by a late-onset and long-lasting phase. 
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Earl yy phase 

I nn the first 6 minutes after meal intake, the rectal volume decreased significantly from 88 

 8 mL before the meal to 66  7 mL (25  3%) (P < 0.05) in 8 of the 9 HVs. Two subjects had 

onlyy an early, but no late phase (Figure 3). 

Figur ee 3 

meal l 55 min 

(A)(A) Isolated early phase of increase in rectal tone in response to a meal in an HV; (B) Biphasic increase in rectal tone in 

responseresponse to a meal in an HV (arrow shows onset of late phase); and (C) Absence of any increase in rectal tone in a patient 

withwith IBS. 

Lat ee phase 

Thee morphology varied widely in the late phase of the contractile response (Figure 3B). 

Sixx of 9 HVs had a contractile response with an evident late phase. In the subjects with a late 

phase,, the rectal contraction started 9 (range, 6 - 1 1) minutes after starting ingestion of the meal 

andd lasted until the end of the study. The rectal volume in these patients diminished from 95  8 

too 37  10 mL. The mean percentage decrease in rectal volume after the first 6 minutes was 6 3% 

 2 1 %. The normal lower range of percentage decrease in rectal volume in response to a meal 

wass determined by distracting 2xSD from the mean and equaled 20%. Therefore, the late phase 

off  the contractile response was defined as a decrease in rectal volume >20% of the basal volume. 
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Fromm the 3 HVs in whom no late change in rectal volume was recorded (Figure 4), 2 showed 

onlyy an early phase and 1 showed no response at all. 

6.2.1.22 Patients wi t h IBS /FA P 

Afterr equilibration at M D P + 2 mm Hg, the mean rectal volume in the FAP group and 

thee IBS group was 84  13 and 74  9 mL, respectively. This was not different from that in HVs 

(900  8 mL). 

Figuree 4 
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TheThe percentage decrease in reaal volume in HVs, IBS group, and FAP group. A decrease of 20% was considered as a 

positivepositive rectal contractile response to a meal. 

Earl yy phase 

Noo change in volume during the first 6-minute period was observed in any of the IBS 

patientss (74  9 to 74  12 mL). In the FAP group, the volume changed from 77  17 to 56

166 mL in 4 of the 8 patients. 

Lat ee phase 

Fivee of 8 FAP patients but none of the IBS patients (Figure 3C) had a late contractile 

responsee compared to 6 of 9 of the HVs (p = 0.01, ^; HVs and FAP vs. IBS) (Figure 4). The 

morphologyy of the late phase had, as in HVs, wide variation. In the subjects from the FAP group 
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withh a late phase, the time of onset was not different (8 (range, 3 - 1 6) minutes) compared to 

withh HVs (9 (range, 6 - 1 1) minutes) and also lasted until the end of the study. The rectal volume 

decreasedd in this group from 78  14 to 40  12 mL and was also not different compared with 

HVs. . 

6.2.22 Rapid volume waves 

6.2.2.11 Healthy volunteers 

Duringg fasting, rapid volume waves were recorded in only 4 HVs (Table 2). 

Tabl ee 2. Rapid volume waves 

HV ii  IBS FAP 

(NN = 9) (N = 8) (N = 8) 

fastingg postprandial Fasting postprandial fasdng postprandial 

subjectss with 4 8 Ö 3 3 6 

rapidd volume 

wavess (N) 

frequencyy (per 1.8 5 2.1  0.6 - 2.8 + 2.1 2 .7+ 3.2 + 2.8 

100 min) 0 3 

amplitudee (mL) 1 8 - 37 1 5 - 84 - 1 6 - 56 1 6 - 31 1 5 - 80 

durationn (s) 21  6 19 1 - 23  4 25  4 20  1 

DataData are given as mean +SEM or as range (amplitude). 

Afterr the meal, rapid volume waves were recorded in 8 subjects with comparable 

frequency,, amplitude, and duration. 

6.2.2.22 Patients wit h IBS /FA P 

Duringg fasting, no rapid volume waves were recorded in the IBS patients. After the meal 

(Tablee 2), rapid volume waves were present in only 3 IBS patients. In one of these subjects, 7 

rapidd volume waves per 10 min occurred. During the fasting period, 3 FAP patients showed 

rapidd •rolume waves (Table 2), increasing to 6 subjects after the meal. The preprandial and 

postprandiall rapid volume waves had comparable characteristics. One patient from the IBS 

groupp and 2 patients from the FAP group showed rapid volume waves with a reduction in rectal 

volumee of more than 50 mL. This IBS patient and 1 of the FAP patients experienced abdominal 

painn during these contractions. However, the other FAP patient, who also showed a reduction in 

rectall volume of more than 50 mL, did not experience pain. 
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7.. Discussion 

Thiss study describes for the first time that children fulfillin g Rome II criteria for IBS have 

aa significantly lowered threshold for pain and lack a contractile response after a meal in contrast 

too children with FAP. These results suggest that visceral hypersensitivity and motor abnormalities 

aree underlying mechanisms in children with IBS, but not in children with FAP. 

Recentt large prospective studies 4"" ' ' showed a large heterogeneity in clinical 

presentationn in children with symptoms of chronic abdominal pain. Diagnostic investigations in 

thesee children show an organic cause in only 5 - 10% with, e.g. duodenal pathology-, 

gastroesophageall  reflux, and Helicobacter pylori infection as underlying diseases. However, no 

organicc cause can be identified in most of these children, indicating that they have a functional 

gastrointestinall  disorder. According to the latest Rome criteria, abdominal pain of funcdonal 

originn can be subdivided in functional dyspepsia, IBS, FAP, abdominal migraine and 

aerophagia'' '. In the present study, we investigated whether, similar to adults, visceral sensitivity' 

too distention and contractile activity' to meal ingestion differ in 2 subgroups of children with 

chronicc abdominal pain: children with IBS and those with FAP. Interestingly, only children with 

IB SS symptoms reported pain at thresholds significantly lower than controls, whereas perception 

off  nonpainful stimuli was unaltered. In contrast, all FAP children had a normal threshold for 

rectall  pain, suggesting that rectal hyperalgesia may discriminate FAP from IBS children. This 

differencee in rectal sensitivity cannot be explained by the lowered compliance measured in the 

IBSS children. If rectal sensitivity is rather determined by wall tension than by pressure, as 

suggestedd in the stomach' ~), changes in compliance can indeed influence the threshold for pain. 

However,, a decrease in compliance wil l result in a lower wall tension at the rectal pressure 

correspondingg with the threshold for pain. Therefore, the difference in rectal sensitivity' among 

IBSS children and the other 2 groups would be even more pronounced when expressed as tension. 

I nn adults, only half of the IBS patients have a lowered threshold for pain(2(l), whereas in the 

currentt study all children with IBS had a lowered threshold for pain. This difference might be a 

resultt of the relatively small number of patients in our study, a more purely defined patient 

population,, or different additional pathophysiologic mechanisms involved in adulthood IBS. 

Itt is becoming increasingly clear that perception of pain is altered in patients with IBS; 

painn resulting from distention of the rectum, sigmoid, or colon is perceived earlier than in healthv 

controls.. Although the mechanism of this visceral hypersensitivity is still under debate, it is 

generallyy accepted to be an important pathophysiologic mechanism of functional bowel disease, 

includingg IBS. However, a recent review on visceral hypersensitivity in adults (JI' suggested that a 

perceptuall  response bias, which might be induced by early childhood learning, may be an 

explanationn of the observed differences in threshold for pain between IBS and healthy controls. 

I nn accordance, Apley observed (,3) that a majority of children with chronic abdominal pain had a 

positivee family history for abdominal pain. To what extent psychological or social factors or a 

perceptuall  response bias due to early childhood learning contribute to visceral hypersensitivity- is 

unclearr and cannot be determinated from our study. The youngest child in our study was 6 years 

old,, because we only studied children older than 5 years. Therefore, we cannot exclude that 

viscerall  hypersensitivity also occurs at a younger age. However, it is interesting to evaluate 

prospectivelyy whether these children will continue to have IBS symptoms and visceral 
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hypersensitivityy in their adulthood and whether pharmacologic or psychological intervention may 

alterr this course. 

Nott only visceral hypersensitivity to distention but also changes in motility, especially 

afterr ingestion of a meal, have been reported as underlying pathophysiologic mechanism in adult 

patientss with IBS. The contractile response to food ingestion is not clearlv understood; in 

children,, this response is only measured by colonic manometry ' " ' \ while barostat data 

evaluatingg rectal tone in children are lacking. Many factors, such as the size and the (caloric) 

contentt of the meal, total duration of the study, preparation of the colon, and the different 

parameterss for colonic activity (e.g., spike activity, motility index, colonic tone, mean or maximal 

decreasee in barostat volume) studied, make comparison difficult . Comparable to a previous 

barostatt study in adults(29), we identified rapid volume waves and slow or tonic changes in rectal 

volume.. In healthy adults, ingestion of a meal results in an acute increase in tone of the colon 

descendensw,)) and rectumf29;, starting after 5 - 10 minutes lV;3Kj and lasting at least 110 minutes. 

Carefull  analysis of our postprandial recordings showed comparable results: an initial slight 

decreasee in rectal volume in most children followed by a more pronounced decrease starting 9 

minutess after the meal and lasting at least 30 minutes. One might speculate that the initial phase 

resultss from a neural mechanism'"2'. This increase in tone did not occur when the children saw or 

smelledd the meal, but started with the first bite. Two healthy subjects only had an early but no 

latee phase, providing indirect evidence that these 2 phases may have different underlying 

mechanisms.. Interestingly, none of the IBS children had an increase in rectal tone after the meal. 

Inn contrast to what might be anticipated, the meal-induced contractile response was not only 

absentt in children with constipation-predominant, but also in those with diarrhea-predominant 

IBS,, suggesting that it is unlikely that the contractile response to a meal is involved in changes in 

defecationn pattern in IBS children. However, we only recorded during 30 minutes after the meal. 

Inn adult patients with IBS, contractile activity is also reduced during the first 30 minutes ,26;M> 

comparedd with healthy controls {"4) but increases between 40 and 80 minutes after the meal, when 

thee motility index in healthy controls has returned to fasting level''"''' . Similar to our study, a 

barostatt study in the colon descendens in adult IBS patients showed also no decrease u ' in 

volumee in response to a 1000-kcal meal( IS ;. Because we were unable to record longer than 30 

minutess postprandiallv for ethical reasons, we cannot exclude the possibility that children with 

IBSS have a contractile response that, however, is delayed in onset. To what extent the absence of 

thee increase in rectal tone results from extrinsic denervation cannot be determined from our 

study. . 

I nn addition to changes in rectal tone, we also observed rapid volume waves during fasting 

andd in the postprandial period. The frequency, amplitude, and duration of these volume waves 

weree comparable to those reported in healthy adults '~)}. Interestingly, whereas no differences 

weree observed between FAP children and healthy subjects, children with IBS showed no rapid 

volumee waves during fasting, but only a fewT children had this contractile activity after the meal. 

Thesee findings further suggest that changes in contractile activity may be involved in the 

pathogenesiss of IBS. This is to some extent further corroborated bv the observation that 

pronouncedd volume waves in one IBS patient was accompanied by crampy abdominal pain after 

meall  ingestion. 
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Clearly,, the development and perception of symptoms is very complex and probably 

differentt in children and adults (stress factors, hormonal influences, etc.). Chronic abdominal 

painn is a troublesome symptom to both children and their parents, resulting in frequent use of 

healthh care sources (4>. Explanation of the underlying pathophysiologic mechanism in children 

wit hh IBS may help them to understand the cause of their abdominal pain. This information wil l 

reassuree the patients and their parents and may diminish the demand for further medical 

investigation.. In addition, reassurance might be important to prevent possible secondary 

psychologicall  problems, which may contribute to persistence of symptoms into adulthood. 

Finally,, because the diagnosis of IBS is made upon fulfillin g symptom-based criteria, ideally, these 

criteriaa then should correspond with specific underlying pathophysiologic mechanisms. Our 

findingg that all children with IBS have visceral hypersensitivity and lack a contractile response to 

aa meal clearly illustrates that this is certainly the case in children with IBS. 

I nn summary, we show that a subgroup of children with chronic abdominal pain - patients 

fulfillin gg the Rome II criteria for IBS - had a significantly lower threshold for pain and an altered 

contractilee response to a meal. These findings suggest that, similar to adult patients with IBS, 

viscerall  hypersensitivity and motor abnormalities are underlying pathophysiologic mechanisms. 
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1.. Abstract 

1.11 Background 

Theree are sparse data about the prognosis of childhood constipation and its possible 

persistencee into adulthood. Therefore, we initiated a prospective long-term follow-up study of 

childrenn with chronic constipation. 

1.22 Methods 

Fromm 1993 until 1999, 418 constipated patients older than 5 years at intake (279 boys; 

meann age 8.4 years) participated in several studies evaluating therapeutic modalities for 

constipation.. Al l children were subsequently enrolled in the follow-up study, with prospective 

dataa collection, after an initial 6-week intensive treatment protocol, at 6 months and thereafter 

annually,, using a standardized questionnaire. 

1.33 Results 

Followw up was obtained in more than 95% of the children. The median duration of follow-

upp period was 5 years (range, 1-8). The cumulative percentage of children who were successfully 

treatedd during follow up was 60% at 1 year, increasing to 80% at 8 years. Interestingly, successful 

treatmentt was more frequent in children without encopresis and in children with an age of onset 

off  defecation difficulty older than 4 years. In the group of successfully treated children 

approximatelyy 50% remained symptom-free during the follow up period, while the other half 

experiencedd at least one period of relapse. Relapses occurred more frequendy in boys than in girls 

(RRR 1.73, 95%CI 1.16 to 2.58). In the subset of children of 16 years and older, constipation was 

stilll  present in circa 30%. 

1.44 Conclusion 

Afterr an intensive initial medical and behavioral treatment, more than half of all children 

referredd to a tertian' medical center for chronic constipation were successfully treated at one year 

off  follow up. One third of the children followed up beyond puberty continued to have severe 

complaintss of constipation. This finding contradicts the general belief that childhood 

constipationn gradually disappears before or during puberty. 
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2.. Introductio n 

Chronicc constipation, often accompanied by encopresis (loss of feces in the underwear), 

iss a common disorder in children, accounting for circa 3% of consultations in an average 

pediatricc practice ''. Pathophysiological mechanisms are hardly understood. This is largely due to 

thee complex mechanisms involved in normal defecation and fecal continence and to the large 

diversityy in the clinical presentation of children with chronic constipation. Treatment modalities 

aree mainly based on empiricism rather than evidence. In 1984 it was already noticed, that "there 

aree few long-term follow-up studies of the response to treatment of chronic constipation" '2'. 

Almostt 20 years later, this situation is not essentially changed and important questions remain to 

bee answered. The general believe, that "they just do grow out of it" has never been substantiated. 

Thee difference in gender ratio between adult constipation (more women than men) and 

childhoodd constipation (more boys than girls) might point to different pathophysiologic 

mechanisms,, however the possibility, that childhood constipation continues into adulthood 

accompaniedd by an increasing incidence of women in which defecation problems are the result of 

pregnancyy or deliver}-, can not be excluded. 

I nn the present studv we report the long-term clinical outcome in a large cohort of referred 

constipatedd children over the past 10 years. Specific research questions are: 1) Does childhood 

constipationn continue into young adulthood or wil l the majority of children overcome 

constipationn during adolescence? and 2) Are there clinical characteristics associated with 

persistentt constipation or relapse of symptoms after initial success? 

3.. Patients and Methods 

3.11 Patients 

Al ll  418 patients who participated in one of the research protocols on childhood 

constipationn between 1993 and 1999 were eligible. Patients were referred to the tertian- medical 

centerr with a gastro-intestinal motility outpatient clinic by family practitioners, pediatricians, 

psychiatristss and school doctors. At intake they had to fulfil l the criteria for pediatric constipation 

ass previously described !>!. In short, at least 2 of the 4 following criteria had to be present: stool 

frequencyy less than three per week, two or more encopresis episodes per week, periodic passage 

off  verv large amounts of stool at least once even' 7 - 30 days or a palpable abdominal or rectal 

masss on physical examination. In addition they must have had treatment with laxatives for a 

minimumm period of 2 months before randomization in one of the protocols. Encopresis was 

definedd as the voluntary or involuntary passage of a normal bowel movement in the underwear 

afterr the age of 4 years or was defined as the loss of loose stool in the underwear °'. At intake all 

childrenn were at least 5 year of age, because they had to understand the anorectal manometric and 

biofeedbackk training procedures used in the research protocols. 

Childrenn with organic causes of constipation such as Hirschsprung's disease, spina bifida 

(occulta),, hypothyroidism or other metabolic or renal abnormalities, mental retardation and 

childrenn using drugs influencing gastrointestinal function other than laxatives, were excluded. 
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3.22 Treatment protocols 

Al ll  children participated in randomized trials comparing different treatment strategies. Al l 

patientss were intensively treated during a 6 - 8 week intervention period with 3-6 out-patient 

visitss lasting 30 minutes ™'. Therapy consisted in all cases of a standard conventional treatment 

protocoll  including enemas, oral laxatives (started with lactulose 5 g/ 10 kg body weight per day, 

increasingg the dose until soft stools were obtained), high fiber diet, fil l in of diary cards, and 

educationn about constipation. Motivation was enhanced by praise and small gifts. Out of the 418 

children,, 297 children received additional treatment, consisting of 5 biofeedback training sessions 

orr 2 anorectal manometric sessions as part of their treatment regimen of the randomized trial in 

whichh thev participated. Laxative therapy was continued until successful treatment was achieved 

andd then tapered over a period of 3 months. Subsequently, laxative therapy was discontinued 

overr a 4-week period, while monitoring defecation frequency and encopresis episodes. During 

thee first year of follow up even* patient was frequently seen (frequency dependent on severity of 

constipation)) in the out patient clinic and were asked to contact us when a relapse occurred. 

Relapsess were managed by a second course of the same initial treatment. 

3.33 Definition of clinical outcome 

AA good clinical outcome during follow-up was defined as >3 bowel movements per week 

forr a period of 4 weeks with less than 2 encopresis episodes per month, while not receiving 

laxativess in the previous 4 weeks ' \ This strict definition of success was used in all the studies 

(categoryy 1). However, to further assess clinical outcome, a second, third and fourth category 

weree defined: the second category of children had the same clinical success as the first group, but 

wass using laxatives (category 2), whereas the two last groups did not fulfil l the clinical criteria of 

success,, whether without the use of laxatives (category 3) or with the use of laxatives (category 4). 

AA child was considered to have a relapse, when the defecation frequency became less than 3 

timess per week, and /or the encopresis frequency became more than once per two weeks, and/or 

thee reintroduction of laxatives was necessary, after initial successful treatment. 

3.44 Follow-up and data collection 

Followw up was carried out for each patient at 6 months and annually after the last visit of 

thee initially intensive 6 - 8 week treatment protocol. A standardized questionnaire was obtained 

fromm the child and parents together during an out-patient visit or by telephone when the child 

hadd been discharged from the out-patient department. Data concerning defecation frequency, 

encopresiss episodes, etc. were based on a six- week period prior to the moment of follow-up. In 

additionn to this 6 week period all relapses between the previous and current follow-up time were 

documented. . 
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4.. Statistical analysis 

4.11 Baseline characteristics 

Baselinee characteristics of the cohort were analyzed in a descriptive wav. For each of the 

fixedd time points of follow-up we computed the distribution of patients over the four possible 

categoriess of clinical outcome. Differences between groups were compared using Chi-square 

tests.. The frequency and timing of first success was presented in a Kaplan Meier curve without 

adjustmentt for the discrete nature of the follow-up. 

Too gain insight into the clinical characteristics that are associated with clinical outcome 

duringg follow-up we set up two different analyses. 

4.22 Prognostic factors for success 

I nn the first model, prognostic factors for the occurrence of first clinical success were 

analyzed.. We used a complementary log-log regression model to examine the relation between 

predefinedd baseline characteristics and the probability of a good clinical outcome (9). This model 

assumess that a continuous time, proportional hazards model has generated the underlving 

observations,, but because we observe only data grouped in yearly intervals we use a discrete 

hazardd model to estimate the contributions of the independent variables to the hazard. I t has 

beenn shown that the discrete hazard model generates unbiased estimates of the coefficients of a 

continuouss time proportional hazards model (y). A limited set of predefined baseline factors was 

enteredd into the model without any further selection strategy. These candidate factors were 

selectedd based upon previous research findings and own interest. The following factors were 

examined:: gender, age of onset of complaints, total period of treatment before intake, family 

historyy and frequency of encopresis. Age of onset of defecation difficulties and total period of 

treatmentt before intake were subdivided in four categories. Encopresis frequency was considered 

ass a continuous variable. 

4.33 Prognostic factors for relapse 

I nn the second model we examined the factors that were associated with relapse in 

patients,, who had initially been cured. In this conditional model, the time since the first success 

til ll  relapse was analyzed (including the re-start of laxatives). The same discrete time model and 

thee same set of candidate factors were examined. All analysis were performed with SAS software 

versionn 8.2. 
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5.. Results 

5.11 Baseline characteristics 

5.1.11 Cohort enrolment and baseline characteristics 

Betweenn January 1, 1993 and December 31, 1999, a total of 418 children (67% boys) met 

thee inclusion criteria of childhood constipation and were enrolled. The median age at intake was 

8.00 years, whereas the median age of onset of defecation problems was 3 years. The median 

periodd of symptoms before intake was 5 vears and 5 months and the median period of treatment 

beforee intake, including laxatives, enema's, psychological intervention etc., was 15 months. At 

intake,, successful toilet training for bowel control, bladder control at day and at night was 

establishedd in 65%, 92%), and 82%, respectively. Further characteristics are presented in Table 1. 

Thee median age at intake was not different between boys and girls. However, there were 

somee statistical significant differences in baseline characteristics between boys and girls. The 

mediann defecation frequency at intake was higher in boys than in girls (4.2 vs. 3.2 times per week; 

p<0.05)) as was the median frequency of daytime encopresis frequency (7.0 vs. 5.5; p<0.05). 

Thee total period of treatment before intake was significant longer in girls (median of 24 

months)) compared to boys (13 months) (p=0.006), while the total period of symptoms of 

constipationn before intake was not different. 

Att intake more boys than girls presented with encopresis (68 vs. 52%, p=0.03). 

Furthermore,, children with encopresis at intake reported more often a positive family history (25 

vs.. 11%), p=().()l) compared to children without encopresis. 

5.1.22 Clinical ou tcome durin g fol low-up 

Off  the 418 children originally included in the study, 15 children were lost to follow up, due to 

dropp out of the original studies during the first half year due to lack of compliance to the 

treatmentt protocols or due to development of evident psychological problems. The overall 

follow-upp percentage was 96% due to the 15 patient who dropped out early in the studv. Except 

thesee patients we missed one patient at 0.5 year follow-up and 1 at 4 years of follow-up (Table 1). 

Figuree 1 shows the distribution of the patients over the four defined categories. 
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Tablee 1. Clinical characteristics of the children at the moment of intake 

Characteristicss Value 

Agee - yr 

Mediann 8 

Percentiles s 

255 6 

755 10 

Sexx - no. (%) 

Female e 

Male e 

139(33) ) 

2799 (67) 

Defecationn frequency 

Median n 

Percentiles s 

25 5 

75 5 

<33 times per week -

Encopresiss frequency 

(daytime) ) 

Median n 

Percentiles s 

25 5 

75 5 

>> 2 times per week 

noo encopresis 

// week 

-- no. (%) 

// week 

2 2 

1 1 

5.5 5 

2400 (60%) 

7 7 

3 3 

14 4 

84% % 

10% % 

Encopresiss frequency 

Largee stools 

Rectall  scybalus 

Abdominall  scybalus 

Abdominall  pain 

Painfull  defecation 

Rectall  blood loss 

Rectall  loss of mucus 

Anall  fissures 

(night) ) 27% % 

62% % 

28% % 

22% % 

5 1% % 

4 1% % 

4% % 

5% % 

< 1 % % 

Pos.. family history 13% 



Figur ee 1. (No)-Success full outcome with and without laxatives 
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ThisThis figure shows the distribution of the patients over the 4 defined clinical outcome categories in the different years 

ofof follow-up. The number on the top of each bar shows the number of patients available for follow up in that year. 

TheThe second row shows the patient missed for follow-up in that year, except the 15 patients who dropped out the 

studystudy before the first follow-up visit 

Att 1 year follow-up, 59% of the patients was successfully treated according to the strict 

criteria,, increasing to 83%, when including the patients without symptoms but still using 

laxatives.. Between one and two years of follow-up a decrease in successfully treated children was 

observed,, but a slow increase was observed in the years thereafter. After 5 years the percentage 

wass more or less stable around 70%. 

Thee observed changes in distribution of the children among the 4 groups between 1 and 

22 years of follow-up were analyzed. Eighty-four of the 96 children who were successfully treated 

withh laxatives at one year follow up, did also reach the follow-up of 2 years. These 84 children 

weree equally distributed over the 4 defined categories at 2 years of follow-up. The total group of 

1177 children who were unsuccessfully treated without laxatives (category 3) at 2 years follow-up, 

consistedd mainly (62%) of children who were successfully treated without the use of laxatives at 1 

yearr follow-up (category 1). 

Fromm 2 years follow up circa 10% of the children were not successfully treated while 

gettingg laxative treatment (category 3), whereas circa 20% of the children were not successfully 

treated,, but were also not getting any laxative therapy (category 4). 

Att 5 years of follow-up there were no statistical differences between boys and girls 

concerningg successful treatment (p = 0.7; x-square) or successful treatment with the use of 
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laxativess (p — 0.2; %-square). Figure 2 shows the distribution of these four groups according to 

biologicall  age. 

Figur ee 2. (No)-Success ful l outcome wit h and without laxatives 

444 105 151 188 199 204 198 184 158 126 102 70 48 38 26 10 

100 0 

90 0 

80 0 

70 0 

60 0 

50 0 

40 0 

30 0 

20 0 

10 0 

0 0 

1 1 ^ ^^ category 4: no-success with laxatives 

aaaaaa category 3: no-success without laxatives 

£ ^^ category 2: success with laxatives 

11 1 category 1: success without laxatives 

99 10 11 12 13 14 15 16 17 18 19 20 21 

agee (years ) 

ThisThis figure shows the distribution of the patients over the 4 defined clinical outcome categories at different ages. The 

numbernumber on the top of each bar shows the number of patients having reached that age during the total period of 

follow-up. follow-up. 

Fromm the age of 9 years to 16 years a steady increase in successfully treated children is 

found,, from 50% at age 9 to 70% at age 16. Thereafter this percentage remains stable up into 

youngg adulthood. 

5.22 Timing, frequency and prognostic factors for first success and relapse 

afterr initial successful treatment 

5.2.11 Success 

Figuree 3 shows the cumulative percentage of children achieving at least once successful 

treatmentt during follow-up. 
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Figur ee 3. Cumulativ e percentage of children achieving successful treatment 
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ThisThis figure shows the cumulative percentage of children who achieve successful treatment, showing no difference 

betweenbetween boys and girls. 

Withinn one year after the 6-8 weeks intervention period, clinical success is obtained in 

6 3%% of all patients. Thereafter, the increase in success rate is considerably slower. After 7 years 

off  follow-up the percentage of children that did experience a successful treatment once during 

follow-upp was 80%. 

Wee found two factors significantly related to first treatment success in our multivariate 

model.. First, successful treatment occurred more often in children in whom the symptoms of 

constipationn developed after the age of 4 years compared to children in whom symptoms 

developedd before their first birthday (RR 1.53, 95% CI 1.11 to 2.11). Second, encopresis 

frequencyy was negatively associated with a good outcome. A difference of encopresis frequency 

att intake of 7 episodes changed the probability of having a good outcome by 15% (RR 0.85, 9 5% 

CII  0.79 to 0.92). In addition, there was a trend towards a diminished number of successfully 

treatedd children in those with a longer period of symptoms before entry into the study (see table 

2).. Gender and a positive family history were not associated with achieving a good clinical 

outcome. . 

5.2.22 Prognost ic factors for  relapse after  initia l successful treatment 

Figuree 4 shows the timing and frequency of relapse after initial success. 
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Figur ee 4. Cumulativ e percentage of relapse after  initia l success 
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ThisThis figure shows the cumulative percentage of children who relapses after initial successful treatment, showing a 

significantsignificant larger relapse percentage in boys compared with girls (RR 1.71, 95% CI 1.15 to 2.55) 

Thee conditional analysis of patients with an initial success (80% of the children) showed 

thatt relapse of symptoms is common: 17% of the girls and 4 1% of the boys had a relapse within 

thee first year after success. The percentage of boys and girls without a relapse after 5 years after 

theirr initial successful treatment was respectively 41.8% and 51.2%. 

Thee multivariate model of the risk of relapse confirmed that boys were more likely to 

experiencee a relapse than girls (RR 1.71, 95% CI 1.15 to 2.55). No other factors were associated 

withh a higher frequency of relapses, in particular no detrimental effect of encopresis was found. 

6.. Discussion 

Thiss long-term follow-up study of chronically constipated children shows the persistence 

off  complaints of constipation into young adulthood in one third of all patients. The cumulative 

percentagee of children successfully treated during the total follow-up time of 8 years was 80"/), 

whereass 60% was already achieved at 1 year follow up. Successful outcome was higher in children 

withoutt encopresis at intake and in children with an age of onset older than 4 years. Fifty percent 

off  the children had at least one relapse within the first 5 years after initial treatment success. 

Relapsee was more common among boys than girls. 
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Thee higher prevalence of boys with constipation compared to girls, as observed in almost 

alll  studies in constipated children might not be the result of a difference in incidence (an 1:1 ratio 

wass observed in children younger than one year ! '" } ), but might be due to a difference in initial 

startt of treatment. The significant difference in treatment delay between girls and boys might 

suggestt that symptoms of constipation, such as encopresis, are less accepted in girls than in bovs. 

Thiss earlier treatment of girls might result in the cure of a substantial number of girls, leading to 

thee over-presentation of boys at a secondary or tertiary medical center. 

Ass shown in figure 1 there is a remarkable shift in the 4 categories of treatment outcome 

betweenn follow up at one versus two years. Analysis of the results show that this shift is mainly 

duee to the transition of patients from successful treated patients (category 1) to unsuccessful 

treatedd children not using laxatives (category 3). This suggests that successfully treated children 

whoo relapse do not restart the use of laxatives. Therefore, it seems important to continue 

frequentt follow up visits at least for one year after successful treatment, to prevent or treat a 

possiblee relapse with laxatives. 

Analyzingg the total group by biological age, no increase in success rate was observed 

duringg puberty. After the age of 16 years, no apparent changes occurred leaving circa 30% of 

childrenn unsuccessfully treated from which 65% does neither take any medical treatment nor visit 

aa physician. They are often tired of taking medical therapy for long periods without any result. 

Thus,, the onset of puberty is not accompanied by a spontaneous disappearance of symptoms of 

constipation. . 

I tt is clear from quality of lif e studies in children and young adults with fecal incontinence 

ass result of Hirschsprung's disease or anorectal malformations that the involuntary loss of feces 

hass a major negative impact on the psycho-social functioning of these children 1M , ;. 

Wee identified two negative prognostic factors for success; age of onset and presence of 

encopresis.. The observed negative relation between an early age of onset and treatment success is 

inn accordance with a previous study ( 4 . It suggests a primarily organic underlying 

pathophysiologicall  mechanism in these young children in contrast with children who have shown 

normall  defecation for many years before experiencing symptoms of constipation. In contrast, the 

durationn of symptoms before intake does not have a prognostic value. 

Thee other negative prognostic factor implies that children with encopresis are more 

difficul tt to treat. In the majority this is the result of a large rectal scybalus (due to stool 

withholdingg or primary rectal dysfunction) leading to frequent soiling episodes. It underscores 

thee need of rigorous and long-lasting laxative treatment and if necessary enema's to prevent rectal 

re-accumulationn of feces. 

Althoughh other follow-up studies have been performed (2;ll,lUIS) comparison is difficult , as 

manyy of them have disadvantages such as using a cross-sectional instead of a longitudinal follow-

upp method, low follow-up percentages (40 - 74%), small number of patients (32 - 137 patients) 

orr unclear inclusion criteria '9). 

Thee advantages of this study are the uniform inclusion criteria and prospective data 

collectionn and the high percentage of follow-up (96%), excluding a possible bias in the studied 

population.. A possible draw back is that the therapeutic regimen in the initial 6-8 weeks of 

treatmentt was not uniform, due to the participation in different trials. Nevertheless the basic 

therapeuticc regime was the same in all studies. (1;l',;,8) 
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Inn conclusion, successful treatment was achieved in 3 out of 4 children with chronic 

constipation,, but relapses occur frequently. The large percentage of relapse during the first year 

off  initial successful treatment stresses the importance of intensive follow-up. Constipation was 

stilll  present in a substantial proportion (30%) of children after puberty. 
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Thee aim of this thesis was to elucidate possible pathophysiological mechanisms 

underlyingg functional defecation disorders and functional abdominal pain in children. In addition, 

therapeuticc modalities based on these pathophysiological mechanisms were evaluated in the 

differentt patient groups. The obtained findings contribute to the understanding of these 

mechanismss and relevant therapeutic strategy and are summarized per chapter. 

Chapterr  1 

Thee first chapter gives a general introduction into the pediatric functional gastrointestinal 

disorders;; constipation, functional non-retentive fecal soiling and chronic abdominal pain. The 

anatomyy and physiology of rectal function, epidemiology, clinical presentation, pathophysiology, 

treatmentt modalities and prognosis of these disorders are discussed. 

Chapterr  2 

Thee outline of the thesis is described against the background of what is known about 

pediatricc functional gastrointestinal disorders as described in chapter 1. Lacunas in the current 

knowledgee are identified and form the basis for the studies in this thesis. 

Chapterr  3 

Approximatelyy 50% of constipated children contract rather than relax the external 

sphincterr complex during a defecation attempt. Although biofeedback training (BF) is able to 

changee this abnormal defecation behavior, previous studies showed that there is no additional 

effectt on clinical outcome of BF to conventional treatment (CT) compared with CT alone. 

However,, it has been postulated that the absence of a significant difference between these 2 

treatmentt options might be the result of a therapeutic, "demystifying" effect of performing 

anorectall  manometry in the conventionally treated children, which was necessary to obtain basal 

manometr icc data. The objective of the prospective, controlled, randomized study described in 

chapterr 3, was to evaluate the effect of CT with 2 anorectal manometry sessions compared to 

CTT alone (which includes dietary advice, diary, toilet training, oral laxatives, and enemas) on 

clinicall  outcome. A total of 212 constipated children (143 boys) who were visiting a referral 

pediatricc gastroenterologic practice were prospectively randomized to CT alone (115 patients) or 

too CT combined with 2 manometry sessions (CTM; 97 patients). Patients were included in the 

studyy when they fulfille d at least 2 of the 4 following criteria: stool frequency fewer than 3 per 

week,, 2 or more soiling and/or encopresis episodes per week, periodic passage of very large 

amountss of stool every 7 to 30 days, or a palpable rectal or abdominal fecal mass. CT consisted 

off  dietary advice, a daily diary, toilet training, and oral laxative treatment preceded by rectal 

disimpactionn with enemas on 3 consecutive days. During both manometries, the child and the 

parentt could watch the tracing on the computer screen. Although the whole procedure was 

extensivelyy explained to the child, no explanation on the exact meaning of the pressure 

recordingss was given to either the child or the parents during the procedure. When the procedure 

wass finished, the tracings were clarified. Successful treatment was defined as a defecation 
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frequencyy of 3 or more per week and fewer than 1 soiling/encopresis episode per 2 weeks and no 

usee of laxatives. Soiling and encopresis was ven? common in the investigated patients. Only 4 and 

22 children from the CT and CTM groups respectively showed no soiling and/or encopresis, 

whereass 76% and 65%, respectively, reported the periodic passage of large stools. In 26% of the 

CTT and 30% of the CTM patients, a rectal scybalus was found on physical examination. The 

successs rates at 6, 26, 52, and 104 weeks follow-up were 4%, 24%, 32%, and 4 3% and 7%, 22%, 

30%,, and 35% in the CT and CTM group, respectively. No significant difference in success 

percentagee was observed between the 2 groups at any time of follow-up with relative risks 

(CT/CTM)) and 95% confidence intervals, respectively, of 0.55 (0.16-1.89), 1.13 (0.67-1.89), 1.07 

(0.69-1.65),, and 1.23 (0.81-1.85). A significant increase in defecation frequency was observed 

betweenn the first (intake) and second visit, which was sustained at all subsequent visits and stages 

off  follow up in both groups (not significant). Also in relation to the first visit, a significant 

decreasee in encopresis episodes was found and a further slow but significant decrease at 52 weeks 

off  follow-up in both groups. The initial manometric data obtained from the CTM group showed 

aa low percentage of children with normal defecation dynamics, namely 28%, which (significantly) 

increasedd to 38% at the last manometry. Anorectal manometry combined with CT compared 

withh CT alone did not result in higher success rates in chronically constipated children. In 

conclusion,, anorectal manometry has no additional demystifying or educational effect on clinical 

outcomee in chronically constipated children. This observation together with the observations in 

previouss studies which showed no correlation between (achievement of) normal defecation 

dynamicss and success, and no relation between volume of urge or critical volume and success, 

leavess no therapeutic role for anorectal manometry in chronically constipated children. The only 

diagnosticc role is restricted to its use as a diagnostic test to exclude Hirschsprung's disease. A 

simplee CT is successful in 30% of severely constipated children who are referred to a tertian7 

hospital,, underscoring the importance of long-lasting and adequate supportive laxative treatment. 

Chapterr  4 

Thee treatment of children with functional non-retentive fecal soiling, having only 

complaintss of encopresis without any other symptom of constipation, is difficult . They are often 

treatedd with regimens used for constipated children, using oral laxatives. This study was initiated 

too determine whether the combination of laxative treatment and biofeedback therapy (BF) is 

moree effective for the management of children with functional non-retentive fecal soiling than 

biofeedbackk therapy alone. In a prospective non-blinded study, 48 children were randomized in 2 

groups:: treatment with oral laxatives and five sessions of BF (BF + LAX ) or five sessions of BF 

alonee (BF) during a treatment intervention period of 7 weeks. Biofeedback was performed with 

perfusedd manometry catheters and rectal balloon distension. Training focused on awareness of 

balloonn distension and on instructions to obtain correct defecation dynamics. Successful 

treatmentt was defined as <1 encopresis episode per 2 weeks. At the end of the intervention 

period,, the number of encopresis episodes was significantly decreased in both groups: from 7 

(range,, 2 - 24) to 2 (range, 0 - 17) in the BF group and from 7 (range, 3 - 25) to 2 (range, 0 - 1 4) 

inn the BF + LA X group. However, significant more children given BF alone fulfille d the 

predefinedd criteria for success (less than 1 encopresis episode per 2 weeks) than children treated 
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withh BF and additional oral laxatives (44% vs. 11%). Therefore, there is no additional effect of 

laxativee treatment in children with functional non-retentive fecal soiling. Children treated with BF 

inn combination with laxatives showed a significantly lower success percentage compared with 

thosee treated with BF alone. These results suggest that children with functional non-retentive 

fecall  soiling should be treated differently from children with constipation and encopresis. Further 

researchh considering these patients as a different entity apart from constipated children is needed 

bothh in therapeutic as well as in a pathophysiologic perspective. The first step in developing an 

adequatee treatment regimen for children with functional non-retentive fecal soiling is to come to 

recognizee that these children are clearly different from constipated children. The next step is the 

sub-classificationn of this mixed group of children on pathophysiologic or clinical grounds in 

orderr to develop a rational therapy. However, due to the very complex anorectal function, 

combinedd with an extensive functioning gut-brain axis, in a developing child, it wil l probably be 

veryy difficul t to classify all these children. Therefore, a more practical, complementary, 

therapeuticc approach might be of use, in which the use of a new therapeutic modality might sort 

outt subgroups of patients who are successfully treated by that treatment, e.g. gastro-intestinal 

motilityy influencing regimens, such as loperamide suppositories. 

Chapterr  5 

Thee possible role of the functional aspects of the rectum in the pathogenesis of 

childhoodd constipation and functional non-retentive fecal soiling (FS) is poorly understood. 

Therefore,, a study was designed to evaluate rectal sensation and motility in such patients. 

Childrenn with chronic constipation (n = 14) and children with FS (n = 14) were studied and 

comparedd with healthy volunteers (n = 9). Rectal sensation, compliance and contractility were 

determinedd using an intermittent distention procedure using a barostat. The rectal contractile 

responsee to a meal was measured after ingestion of a 500 Kcal meal. The main outcome 

measurementss were rectal sensation, rectal compliance, and rectal motility. In constipated 

childrenn a subgroup (n = 6) showed disturbed rectal compliance, but normal rectal sensation, 

whereass another subgroup (n = 4) showed decreased rectal sensation for urge, but normal rectal 

compliance.. In a subgroup of children with functional non-retentive fecal soiling (n = 3), rectal 

sensationn for urge was decreased, whereas rectal compliance was normal in all children with 

functionall  non-retentive fecal soiling. The rectal contractile response to a meal was comparable 

betweenn healthy volunteers, constipated children and children with functional non-retentive fecal 

soiling.. In childhood constipation, impaired rectal sensation and increased rectal compliance are 

majorr abnormalities that are not related to each other. In contrast to earlier believes, we found 

disturbedd rectal sensation in a minority of children with functional non-retentive fecal soiling, 

illustratingg abnormal rectal function as a possible pathophysiological mechanism in this disorder. 

Thesee findings underline the need for further research in somatic pathophysiologic mechanisms 

inn children with functional non-retentive fecal soiling and constipation. Furthermore, unraveling 

thesee underlying mechanisms might lead to new therapeutic strategies. 
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Chapterr 6 

Encopresiss in the absence of signs of fecal retention was recently classified as functional 

non-retentivee fecal soiling. The treatment of these children (toilet training in combination with a 

rewardingg system, biofeedback training or behavioural therapv) is often disappointing since only 

29%% of the patients with functional non-retentive faecal soiling is cured after 2 years of intensive 

treatment.. In the treatment of idiopathic fecal incontinence in adults, which resembles functional 

non-retentivee fecal soiling in childhood, the oral application of loperamide, an opioid agonist, is 

currentlvv investigated. It has been shown that loperamide lowers rectal contractions and increases 

anall  sphincter tone. Loperamide showed its clinical benefit in adults with idiopathic faecal 

incontinence.. It is unknown if these adults had these complaints of faecal incontinence since 

childhood.. In this chapter, a 20 year old adolescent with functional non-retentive fecal soiling 

sincee childhood was treated with loperamide. Loperamide was administered rectally, in the hope, 

thatt it wil l have its effect locally, in a dose of 5 mg twice daily. Since the start of this treatment, 

thee encopresis disappeared. No side effects (abdominal discomfort, nausea and vomiting) were 

reported.. Discontinuation of the medication immediately resulted in a relapse of encopresis. 

Thesee observations lead to the start or a new study aimed to unravel recto-anal coordination in 

suchh children, combined with a prospective placebo-controlled trial evaluating the potential 

benefitt of rectal application of loperamide in the treatment of children with functional non-

retentivee faecal soiling. 

Chapterr  7 

Childrenn with chronic abdominal pain often present with heterogeneous clinical signs and 

symptoms,, while no organic cause can be identified in most of them. Some children present with 

symptomss of irritable bowel syndrome. We hypothesized that visceral hypersensitivity and motor 

abnormalitiess may be the underlying mechanisms in these children. Rectal sensation and rectal 

contractilee response to a meal were studied in 8 children with IBS and 8 children with functional 

abdominall  pain and those were compared with 9 healthy volunteers. The threshold for pain, but 

nott for first sensation and urge to defecate, was significantly decreased in patients with irritable 

bowell  syndrome (6  1 mm Hg) compared with patients with functional abdominal pain and 

healthyy volunteers (17  1 and 22  2 mm Hg, respectively). In healthy volunteers and patients 

withh functional abdominal pain, ingestion of a meal induced a decrease in rectal volume with an 

earlyy and late component. This motor pattern was absent in children with irritable bowel 

syndrome.. In patients with irritable bowel syndrome, no rapid volume waves were observed 

duringg fasting in contrast to patients with functional abdominal pain (2.7 + 0.3 / 10 min) and 

healthyy volunteers (1.8  Ü.5 / 10 min). Children fulfillin g the Rome II criteria for irritable bowel 

syndromee have a significantly lowered threshold for pain and a disturbed contractile response to 

aa meal. Comparable to results reported in adults, sensory and motor abnormalities might play a 

pathophysiologicc role in childhood irritable bowel syndrome. Showing differences in rectal 

functionn in children with chronic abdominal pain is important to sub-classify these children in 

thee perspective of possible future treatment strategies. However, at this time it is to early to 
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speculatee on the possible treatment protocols. The recent reviews on treatment possibilities in 

adultss with irritable bowel svndrome are not primarily an exhibition of clear current knowledge in 

thiss field, but an illustration of the struggle to understand the treatment options of this disease. 

Chapterr  8 

Theree are sparse data about the prognosis of childhood constipation and its persistence 

intoo adulthood. Therefore, we initiated a prospective follow-up study of children with chronic 

constipation.. From 1993 until 1999, 418 constipated patients older than 5 years at intake (279 

bovs;; mean age 8.4 years) participated in several studies evaluating therapeutic modalities for 

constipation.. Al l children were subsequently enrolled in the long-term follow-up study, with 

prospectivee data collection, after an initial 6-week intensive treatment protocol, at 6 months and 

thereafterr annually, using a standardized questionnaire. Follow up was obtained in more than 

9 5%% of the children. The median duration of follow-up period was 5 years (range, 1-8). The 

cumulativee percentage of children who were successfully treated during follow up was 60% at 1 

vear,, increasing to 80% at 8 years. Interestingly, successful treatment was more frequent in 

childrenn without encopresis and in children with an age of onset older than 4 years. In the group 

off  successfully treated children approximately 50% remained symptom-free during the follow up 

period,, while the other half experienced at least one period of relapse. Relapses occur more 

frequentlyy in boys than in girls (RR 1.73, 95%CI 1.16 to 2.58). In the subset of children of 16 

yearss and older, constipation was still present in circa 30%. In conclusion, after an intensive 

initiall  medical and behavioral treatment, more than half of all children referred to a tertian-

medicall  center for chronic constipation were successfully treated at one year of follow up. One 

thirdd of the patients continued to have severe complaints of constipation beyond puberty. This 

findingfinding contradicts the general belief that childhood constipation gradually disappears before or 

duringg puberty. Kven after successful treatment, intensive follow-up is essential in the treatment 

off  children with constipation. 

Inn conclusion, pathophysiological mechanisms in childhood functional gastro-intestinal 

disorderss are complex and only partly understood. Consequently, it is difficul t to define rational 

treatmentt strategies in children with these common disorders. Further studies on 

pathophysiologicc mechanisms might distinguish different subgroups of patients within these 

groupss of children with constipation, functional non-retentive fecal soiling and chronic 

abdominall  pain. The most important message of this thesis is that research in these pediatric 

patientss with functional gastrointestinal disorders has to be continued, since they do not just 

groww out of it ! 

138 8 Summary y 



Samenvattingg voor de leek 



Introductie e 

Buikpijn,, verstopping en het onvrijwilli g verliezen van ontlasting in het ondergoed zijn 

veell  voorkomende klachten op de kinderleeftijd. Desondanks is er slechts weinig bekend over de 

mogelijkee oorzaken van deze symptomen. Di t proefschrift beoogt een bijdrage te leveren aan het 

vindenn van die mogelijke oorzaken. Daarnaast worden therapieën voor zowel verstopping, als het 

onvrijwilli gg verliezen van ontlasting in het ondergoed, geanalvseerd. 

Voorr de duidelijkheid worden eerst de definities gegeven van begrippen, die in dit 

proefschriftt veelvuldig worden gebruikt: 

Romee II criteria: Di t zijn klinische definities van funcüonele aandoeningen van het 

maagdarmstelsell  voor de volwassen- en kinderleeftijd, opgesteld door deskundigen op dit gebied. 

Zi jj  vergaderden in Rome. 

funcüonall  disorders ~ functionele aandoeningen: Di t zijn aandoeningen, waarvoor geen 

duidelijkee psychische of lichamelijke oorzaak gevonden kan worden. 

constipationn = obstipaüe = verstopping: Kinderen met verstopping voldoen aan minimaal 2 van 

dee volgende 4 kenmerken: 1) minder dan 3x per week onüasting, 2) meer dan l x per week 

ontlastingsverliess in het ondergoed, 3) eens in de 7 tot 30 dagen de productie van een enorm 

grotee hoeveelheid ontlasting of 4) de aanwezigheid van een grote hoeveelheid ontlasting in de 

dikkee darm of de endeldarm, zoals gevonden kan worden bij lichamelijk onderzoek. 

scybalus:: grote hoeveelheid zachte of harde ontlasting in de endeldarm of hoger op in de 

darmen,, door de buikwand heen te voelen, bij lichamelijk onderzoek. 

funcüonall  non-retenüve fecal soiling = solitaire encopresis: Het regelmatig (on)bewust verliezen 

vann ontlasting in het ondergoed na de leeftijd van 4 jaar, zonder dat er verschijnselen van 

verstoppingg aanwezig zijn. 

irritablee bowel syndrome = prikkelbare darm syndroom: buikpijn die o.a. gepaard gaat met 

veranderingenn in de stoelgang, terwijl er geen duidelijke lichamelijke oorzaak voor de pijn te 

vindenn is. 

functionall  abdominal pain = functionele buikpijn: chronische buikpijn, waarvoor geen psychische 

off  lichamelijke oorzaak te vinden is. De pijn heeft geen relatie met eten, stoelgang of menstruatie. 

externall  anal sphincter: buitenste kringspier van de anus. 

internall  anal sphincter: binnenste kringspier van de anus. 

anorectall  = anorectaal: de anus (kringspier) en rectum (endeldarm) betreffend 

barostat:: apparaat dat, volgens een van te voren opgegeven drukpatroon, een ballon in de 

endeldarmm kan opblazen en laten leeg lopen. Tegelijkertijd kunnen druk en het volume van de 

ballonn worden gemeten. 

pathofysiologie:: De kennis en bestudering van de functies van een ziek orgaan of orgaansysteem 

vann het menselijk lichaam 

visceralee hypersensitiviteit: overgevoeligheid van het maagdarm stelsel op een normale prikkel, 

zoalss uitzetting door voeding, lucht of ontlasting. 

biofeedbackk training: met behulp van een ballon in de endeldarm, een drukmetertje in de anale 

kringspierr (manometrie) en een computerbeeldscherm is het mogelijk aan het kind uit te leggen 

watt er met de kringspier en buikdruk gebeurt tijdens een poging om te poepen. Veel kinderen 
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mett verstopping spannen de kringspier aan of maken onvoldoende gebruik van de buikpers 

tijdenss een poging om te poepen. Met behulp van de patronen op het beeldscherm en instructie 

vann de kinderarts is het goed mogelijk om deze kinderen de verkeerd aangeleerde mechanismen 

opnieuww goed aan te leren, 

conventionelee therapie: Deze standaardtherapie bestaat uit: educatie, dieet adviezen (regelmatig 

vezelrijkk eten en een voldoende vochtinname), het bijhouden van een "poepdagboek", 

toilettrainingg met beloningssysteem, laxerende geneesmiddelen en klysma's. 

significant:: met behulp van statische methoden blijk t het gemeten verschil niet op toeval te 

berusten,, maar een daadwerkelijk verschil te zijn. 

Hoofdstukk 1 

4Hett eerste hoofdstuk geeft een algemene inleiding betreffende de huidige kennis 

omtrentt de functionele aandoeningen van het maagdarmkanaal op de kinderleeftijd: obstipatie, 

solitairee encopresis en prikkelbare darm syndroom / functionele buikpijn. Achtereenvolgens 

wordenn de anatomie en het normaal functioneren van de endeldarm, de epidemiologie, de 

klachtenn waarmee de kinderen bij de hulpverlener komen, mogelijke afwijkingen die het 

dysfunctionerenn van de endeldarm bij deze 3 ziektebeelden kunnen verklaren, de behandeling en 

dee prognose besproken. 

Hoofdstukk 2 

Inn dit hoofdstuk wordt kort en bondig weergegeven hoe en waarom de verschillende 

studiess tot stand zijn gekomen. Lacunes in de huidige kennis betreffende oorzaken van het 

ontstaann van de verschillende functionele aandoeningen van het maagdarmstelsel bij kinderen en 

hett ontbreken van goede therapeutische studies bij deze kinderen vormen de basis van de in dit 

proefschriftt beschreven studies. 

Hoofdstukk 3 

Tijdenss een poging om te poepen knijpt ongeveer 50% van de kinderen met obstipatie de 

buitenstee kringspier van de anus samen in plaats van deze spier juist te ontspannen. Met behulp 

vann biofeedback training kan dit verkeerde gebruik van de buitenste kringspier genormaliseerd 

worden.. Eerdere studies bij kinderen met obstipatie toonden aan dat biofeedback training geen 

toegevoegdee waarde heeft ten aanzien van genezing van obstipatie in vergelijking met kinderen 

diee alleen conventionele therapie, bestaande uit educatie, dieetadviezen, het bijhouden van een 

dagboek,, toilettraining met beloningssysteem, laxeermiddelen en klysma's, kregen. Echter, de 

groepp kinderen, die alleen middels conventionele wijze werd behandeld, kreeg ook tweemaal een 

anorectalee drukmeting om het eventuele effect van de conventionele therapie op b.v. het rectale 

volumee te registreren. Mogelijk is het ontbreken van het verwachte verschil in genezing tussen 

dezee 2 groepen kinderen het gevolg van een therapeutisch, "demystificerend" (taboe wegnemend) 

effectt van de drukmeting. Het doel van de studie, zoals in dit hoofdstuk beschreven, was dan ook 
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hett bestuderen van het eventueel toegevoegde effect van een anorectale drukmeting op de 

genezingg van kinderen met obstipatie in vergelijking met de conventionele behandeling. De 212 

kinderenn (143 jongens) die aan het onderzoekmeededen, werden willekeurig verdeeld in twee 

groepen:: groep 1 (115 patiënten) kreeg alleen conventionele therapie en groep 2 (97 patiënten) 

kreegg daarnaast 2 maal een anorectale drukmeting. Tijdens de anorectale drukmeting konden het 

kindd en de ouders het computerscherm wel zien, maar werd er pas uitleg gegeven als het kind 

weerr was aangekleed. 

Kenn succesvolle behandeling was als volgt gedefinieerd: een ontlastingsfrequencie van 

minimaall  3 maal per week, minder dan 1 maal per 14 dagen verlies van ontlasting in het 

ondergoed,, zonder het gebruik van laxeermiddelen voor een minimale periode van 1 maand. 

Slechtss 4 kinderen uit de conventionele groep en 2 kinderen uit de groep met anorectale 

drukmetingg hadden geen vieze broeken bij het starten van de studie. De productie van een grote 

hoeveelheidd ontlasting kwam voor bij  7 6% van de kinderen uit de conventioneel behandelde 

groepp en 65% in de andere groep. Bij respectievelijk 26% en 30% van de kinderen in groep 1 en 

groepp 2 werd een scybalus in de endeldarm gevonden bij lichamelijk onderzoek. De 

succespercentagess op 6, 26, 52, and 104 weken na het beëindigen van de intensieve periode van 

66 weken behandeling waren respectievelijk 4%, 24%, 32%, and 4 3% in de conventioneel 

behandeldee groep en 7%, 22%, 30%, and 3 5% in de andere groep. Statistische analyse van deze 

getallenn toonden op geen enkel moment na de eerste intensieve behandeling een verschil in 

succespercentagee tussen de 2 groepen. In beide groepen werd tussen het eerste en tweede 

polikliniekbezoekk een significante toename van de ontlastingsfrequentie gevonden. Dit verschil 

bleeff  in beide groepen bestaan gedurende alle volgende bezoeken. Tevens werd tussen het eerste 

enn tweede polikliniek bezoek een significante afname van het aantal vieze onderbroeken gezien. 

Eenn verdere langzame, maar significante daling trad op gedurende de daarop volgende 52 wTeken 

enn wel in beide groepen. De anorectale drukmeting toonde aan, dat bij aanvang van de studie 

slechtss 28% van de kinderen hun kringspier goed kon ontspannen tijdens een defecatiepoging. . 

Di tt percentatge liep op naar 38% bij de laatste manometrie. De kinderen die hun kringspier goed 

leerdenn gebruiken hadden geen hoger succespercentage dan de andere kinderen. Concluderend 

kann gesteld worden dat anorectale manometrie geen toegevoegd "demystificerend" of educatie! 

effectt heeft op de genezing van kinderen met chronische obstipatie. Deze bevinding, tezamen 

mett de bevindingen uit de eerder genoemde biofeedbackstudies laat geen therapeutische rol voor 

anorectalee drukmeting over bij kinderen met chronische obstipatie. De enige goede diagnostische 

toepassingg is het gebruik als test om de ziekte van Hirschsprung (aangeboren aandoening van de 

zenuwenn van de endeldarm) aan te tonen, dan wel uit te sluiten. Conventionele therapie is 

succesvoll  bij 30% van de kinderen met ernstige obstipatie, die verwezen waren naar een 

academischh medisch centrum, hetgeen het belang van een langdurige en adequate laxerende 

behandelingg onderschrijft. 

Hoofdstukk 4 

Kinderenn met solitaire encopresis, het verliezen van ontlasting in het ondergoed, zonder 

datt er andere aanwijzingen zijn voor verstopping, werden tot nog toe eigenüjk altijd net zo 

behandeldd als kinderen met obstipatie, nl. met laxeermiddelen. Het verliezen van ontlasting werd 
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gezienn als gevolg van het "overlopen" van de endeldarm, zoals dat bij obsüpatie het geval kan 

zijn.. Het is echter maar de vraag of het nuttig is om aan kinderen die last hebben van 

ontlastingsverlies,, zonder dat er kenmerken zijn van obstipatie, ook nog eens laxeermiddelen te 

geven.. De in dit hoofdstuk beschreven studie was opgezet om te bepalen of de combinatie van 

laxeermiddelenn en biofeedback training effectiever was dan biofeedback training alleen bij 

kinderenn met solitaire encopresis. De 48 deelnemende kinderen werden willekeurig verdeeld over 

22 studiegroepen: gedurende een periode van 7 weken werd groep 1 behandeld met 

laxeermiddelenn en 5 biofeedback trainingen en groep 2 alleen met 5 biofeedback trainingen. De 

biofeedbackk training richtte zich met name op het zich bewustworden van het aandranggevoel 

doorr middel van het opblazen van de rectale ballon. Daarnaast werd het correct beheersen van de 

analee kringspier getraind. De behandeling werd beschouwd als succesvol indien de encopresis 

frequentiee minder dan 1 maal per week was. Aan het einde van de intensieve behandelperiode 

wass de encopresis frequentie in beide groepen significant gedaald: van 7 (range, 2 - 24) naar 2 

(range,, 0 - 1 7) in de groep kinderen die alleen met biofeedback training waren behandeld en van 7 

(range,, 3 - 25) naar 2 (range, 0 - 14) in de groep die daarnaast ook nog laxeermiddelen kreeg. 

Echter,, het aantal succesvol behandelde kinderen was significant hoger in groep 2 dan in groep 1 

(44%% versus 11%). Dit betekent dat laxeermiddelen geen toegevoegde waarde hebben in de 

behandelingg van kinderen met solitaire encopresis. Deze resultaten suggereren, dat kinderen met 

solitairee encopresis anders behandeld moeten worden dan kinderen met ontlastingsverlies als 

gevolgg van obsüpaüe. Verder onderzoek, waarin de groep kinderen met solitaire encopresis 

beschouwdd wordt als een aparte aandoening, is noodzakelijk, zowel met betrekking tot de in te 

stellenn therapie als met betrekking tot het ontwarren van onderliggende pathofysiologische 

mechanismen.. Ren eerste stap op weg naar een goede behandeling van kinderen met solitaire 

encopresiss is de erkenning, dat dit een groep kinderen is met een duidelijk andere aandoening dan 

obstipatie.. De volgende stap is het maken van een onderverdeling in deze divers samengestelde 

groepp kinderen op pathofysiologische of klinische gronden met het oog op het ontwikkelen van 

eenn rationele therapie. De enorm ingewikkelde werking van het anorectum in combinatie met de 

uitgebreidd aanwezige darm-hersen-interactie, in een zich nog ontwikkelend kind, zal er 

waarschijnlijkk toe leiden, dat deze indeling niet sluitend kan worden gekregen. Daarom is wellicht 

daarnaastt een meer praktische benadering noodzakelijk, waarbij het gebruik van een nieuwe 

therapiee vanzelf verschillende subgroepen zichtbaar maakt, die al dan niet goed reageren op de 

desbetreffendee therapie, zoals b.v. het gebruik van loperamide zetpillen. 

Hoofdstukk 5 

Hett is nauwelijks bekend welke rol de endeldarm speelt bij het ontstaan van obstipatie en 

solitairee encopresis op de kinderleeftijd. In dit hoofdstuk wordt een studie beschreven waarin het 

gevoell  en de motoriek van de endeldarm bij deze twee patiëntengroepen wordt onderzocht. 

Veertienn kinderen met chronische obstipatie en 14 kinderen met solitaire encopresis werden 

onderzochtt en vergeleken met 9 gezonde kinderen die vrijwilli g aan het onderzoek deelnamen. 

Hett gevoel, de rekbaarheid en de motoriek van de endeldarm werden onderzocht met behulp van 

eenn barostat. Het gevoel en de rekbaarheid van de endeldarm werd gemeten door de rectale 

barostatt ballon, vanaf een van tevoren ingestelde basisdruk, stapsgewijs op te blazen met 

143 3 Samenvatting g 



drukstappenn van 3 mm Hg, terwijl russen de stappen teruggekeerd werd naar het uitgangsniveau. 

Hett samenknijpen van de endeldarm in reactie op een maaltijd werd getest door de patiënten 

nuchterr te laten komen, waarna ze vervolgens een standaardmaaltijd van 500 kilocalorieen 

kregen.. Binnen de groep kinderen met obstipatie werd een subgroep gevonden (6 kinderen) met 

eenn vergrootte rekbaarheid van de endeldarmwand, maar met een normaal gevoel in de 

endeldarmwand.. Hen andere subgroep had juist een verminderd gevoel (4 kinderen), maar een 

normalee rekbaarheid van de endeldarmwand. Binnen de groep kinderen met solitaire encopresis 

werdd een subgroep gevonden (3 kinderen) met een verminderd gevoel van de endeldarm, terwijl 

dee rekbaarheid van de endeldarm bij alle veertien kinderen normaal was. Het samenknijpen van 

dee endeldarm als gevolg van het nuttigen van een standaardmaaltijd was vergelijkbaar tussen de 

driee groepen kinderen. Bij kinderen met obstipatie zijn het verminderde gevoel in de endeldarm 

enn de vergrootte rekbaarheid van de endeldarm de belangrijkste afwijkingen, die overigens niet 

mett elkaar samenhingen. In tegenstelling tot wat eerder aangenomen werd, bleken sommige 

kinderenn met solitaire encopresis een afwijkend gevoel te hebben, hetgeen mogelijk een 

onderliggendee abnormale functie van de endeldarm in deze groep kinderen aantoont. Wederom 

onderstrepenn deze bevindingen de noodzaak tot verder onderzoek naar somatische 

pathofvsiologischee mechanismen bij kinderen met solitaire encopresis en obstipatie. Vervolgens 

zouu het ontrafelen van deze mechanismen kunnen leiden tot nieuwe therapieën. 

Hoofdstukk 6 

Hett hebben van vieze broeken zonder symptomen van ophoping van ontlasting in de 

endeldarmm werd recent gedefinieerd als solitaire encopresis. Di t ziektebeeld vertoont gelijkenis 

mett een ziektebeeld dat bij volwassenen bekend staat als idiopatische (= geen duideüjke oorzaak 

bekend)) incontinentie voor ontlasting. Volwassenen met idiopatische fecale incontinentie 

wordenn soms behandeld met loperamide (imodium: medicijn tegen reizigersdiarree). In dit 

hoofdstukk wordt een casus besproken van een jong volwassen man van 20 jaar, die vanaf de 

kinderleeftijdd last had van solitaire encopresis. Hij werd behandeld met loperamide. Loperamide 

bindtt zich aan de opiaat-receptor in de darmwand en werkt daardoor vertragend op de 

darmm motoriek. Het werd rectaal gegeven in een dosering van 2 maal daags 5 mg. Direct na 

aanvangg van de behandeling verdween het onvrijwilli g verliezen van ontlasting in het ondergoed, 

zonderr dat er bijwerkingen optraden. Het stoppen van de medicatie leidde onmiddellijk tot het 

terugkerenn van de klachten. Deze succesvolle behandeling heeft geleid tot het opstarten van een 

nieuwee studie, die als doel heeft de coördinatie tussen de anus en de endeldarm bij deze kinderen 

tee onderzoeken, gecombineerd met een onderzoek naar het effect van loperamide zetpillen als 

eenn rationele therapie voor (een subgroep van) deze kinderen. Het is namelijk mogelijk, dat er bij 

eenn subgroep van kinderen met solitaire encopresis sprake is van een gestoorde coördinatie 

tussenn de anus en de endeldarm of van te sterke rectale contracties. Enige terughoudendheid is 

echterr geboden bij deze behandelmethode, omdat er geen gegevens bekend zijn over eventuele 

(negatieve)) lange termijn effecten. 
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Hoofdstukk 7 

Kinderenn met chronische buikpijn kunnen zich met een grote verscheidenheid aan klachten 

presenteren.. Slechts bij 10% van de kinderen kan een organische oorzaak gevonden worden.. 

Somss hebben kinderen met buikpijn klachten, die passen bij het prikkelbare darm syndroom, 

zoalss vermindering van de pijn na defecatie of het ontstaan van de pijn in combinatie met een 

veranderingg in ontlastingsfrequentie of-consistent ie. Recent onderzoek bij volwassenen met het 

prikkelbaree darmsyndroom heeft het belang van viscerale hypersensitiviteit aan het licht gebracht. 

I nn dit hoofdstuk wordt het barostat onderzoek beschreven, waarbij werd onderzocht of kinderen 

mett chronische buikpijnklachten ook viscerale hypersensitiviteit hadden. Tevens werd de 

motoriekk van de darmen bestudeerd. 

Hett gevoel van de endeldarm en het samenknijpen van de endeldarm in reactie op een 

maaltijdd werd onderzocht bij 8 kinderen met het prikkelbare darmsyndroom en bij 8 kinderen 

mett functionele buikpijn en vervolgens vergeleken met 9 gezonde kinderen. Kinderen met het 

prikkelbaree darm syndroom hadden een significant lagere pijndrempel (6  1 mm Hg) in 

vergelijkingg met kinderen met functionele buikpijn (17  1 mm Hg) en gezonde kinderen (22  2 

mmm Hg). Er was geen verschil in aandranggevoel tussen de verschillende groepen. Het nuttigen 

vann een maaltijd liet bij gezonde vrijwilliger s en bij kinderen met functionele buikpijn een afname 

vann het volume van de endeldarm zien, waarin een vroege en late fase te onderscheiden was. 

Dezee afname in volume was niet aanwezig bij kinderen met het prikkelbare darmsyndroom. In 

nuchteree toestand waren bij kinderen met het prikkelbare darmsyndroom geen "rapid volume 

waves""  (= periodiek samenknijpingen van de endeldarm) te constateren, in tegenstelling tot 

patiëntenn met functionele buikpijn (2.7 0 min) en gezonde vrijwilliger s (1.8  0.5 / 10 

min).. Kinderen die voldoen aan de Rome II criteria voor prikkelbare darmsyndroom hebben een 

significantt verlaagde pijndrempel en een afwijkende reactie van de endeldarm in aansluiting op 

hett nuttigen van een maaltijd. Vergelijkbaar met de situatie bij volwassenen spelen gevoels- en 

motoriekk afwijkingen van de endeldarm mogelijk een pathofysiologische rol bij het prikkelbare 

darmsyndroomm op de kinderleeftijd. 

Hoofdstukk 8 

Err bestaan nauwelijks gegevens over de prognose van obstipatie tijdens de kinderleeftijd en 

hett voortbestaan daarvan op volwassen leeftijd. In dit hoofdstuk worden lange termijn resultaten 

beschrevenn bij 418 kinderen met chronische obstipatie. De groep kinderen die vanaf 1993 tot en 

mett 1999 intensief gevolgd werd, nam eerder deel aan een tweetal studies waarbij het effect van 

biofeedbackk training en anorectale manometrie geëvalueerd werd. Aangezien de kinderen de 

biofeedbackk training en de anorectale manometrie moesten kunnen begrijpen waren zij bij 

aanvangg van de studie 5 jaar of ouder (279 jongens; gemiddelde leeftijd van 8.4 jaar). Follow-up 

vondd plaats direct na beëindiging van de intensieve therapeutische interventie, na 6 maanden en 

vervolgenss jaarlijks. Gegevens van de patiënten werden telefonisch of tijdens een poliklinisch 

bezoekk met behulp van een gestandaardiseerde vragenlijst verzameld. Van een succesvolle 
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behandelingg werd gesproken wanneer de defecatiefrequentie 3x per week of hoger was, de 

encopresiss frequentie minder was dan lx per 2 weken en de kinderen tenminste 4 weken geen 

laxerendee geneesmiddelen meer gebruikten. Van een terugval was sprake wanneer 1 van de 

bovengenoemdee criteria weer aanwezig was. Het percentage kinderen dat voor follow-up bereikt 

konn wrorden was op elk moment van follow-up boven de 95%. De mediane follow-up termijn 

wass 5 jaar (range, 1-8 jaar). Het cumulatieve percentage van kinderen dat gedurende de follow-up 

ooitt succesvol was behandeld, was na 1 jaar 60%, oplopend tot 80% na 8 jaar. Kinderen met 

obstipatiee maar zonder encopresis en kinderen waarbij de klachten na het 4e jaar ontstonden 

haddenn het meeste kans op een succesvolle behandeling. In de totale groep van kinderen, die 

tijdenss de follow-up periode succesvol werd behandeld, bleven ongeveer 50% van hen 

klachtenn vrij gedurende de verdere follow-up periode, terwijl de andere helft van de kinderen 

minimaall  1 maal een terugval doormaakte. Een terugval trad vaker op bij jongens dan bij meisjes. 

I nn de subgroep kinderen, die djdens de followT-up periode ouder dan 16 jaar werd, had ongeveer 

30%% nog steeds klachten van obstipatie. Samenvattend kan gesteld worden, dat na een intensieve 

medicamenteuze-- of gedragstherapeutische behandeling voor obstipatie, meer dan de helft van 

allee kinderen, die verwezen werden naar een academisch medisch centrum, succesvol waren 

behandeldd bij 1 jaar follow-up. Ongeveer 30% van de kinderen had nog steeds ernstige klachten 

vann obstipatie na het bereiken van de pubertijd. Deze bevinding is in strijd met het algemeen 

heersendee idee, dat obstipatie op de kinderleeftijd langzaam verdwijnt voor of tijdens de 

puberteit.. Zelfs ook nadat het kind succesvol behandeld is, is een intensieve follow up van het 

kindd belangrijk om terugval te voorkomen. 

Dee in dit proefschrift beschreven studies tonen aan dat de pathofysiologische 

mechanismenn van functionele gastrointestinale aandoeningen op de kinderleeftijd complex zijn 

enn maar ten dele begrepen. Het is daarom moeilijk een rationeel behandelplan voor kinderen met 

dezee veel voorkomende aandoeningen op te stellen. Verder onderzoek naar de pathofysiologische 

mechanismenn kan wellicht leiden tot het identificeren van subgroepen van patiënten binnen de 

groepp kinderen met obstipatie, solitaire encopresis en chronische buikpijn. De mogelijk meest 

belangrijkee boodschap van dit proefschrift is, dat onderzoek bij kinderen met deze chronische 

aandoeningenn voortgezet moet worden, want ze groeien er niet simpelweg overheen! 
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Dankwoord d 

Al ss de eindstreep is gehaald, verdwijnen de uitgebreide spijtbetuigingen, die waarschijnlijk 

bijj  iedere promovendus, zonder enige moeite opborrelen tijdens "een dipje" in het bestijgen van 

dee promotieberg, volledig in het niet. Dank blijf t over. 

Inn de eerste plaats dank aan God, onze Schepper. Dank voor de door hem geschonken 

kwaliteiten,, dank voor het bestuderen van een heel klein stukje van hetgeen Hij geschapen heeft. 

Lievee Liesje, mijn lieve vrouw, als mijn trouwe "maatje" ben je al deze jaren vlakbij me 

geweest.. Ik vind het steeds weer ongelooflijk, dat ik samen met jou, schouder aan schouder, onze 

levenswegg mag bewandelen. Wat ik eigenlijk tegen je wil zeggen, zet ik toch niet op papier, maar 

zall  ik je toefluisteren 

Lievee Bart, Willem, Maarten en Annelize, wat moest papa vaak aan dat "stomme boekje" 

werken.. Soms, als ik even moe van alles was, dan keek ik naar julli e en dacht ik: 

"Panvolveterdrop,, doorgaan, dan kan ik straks lekker met julli e spelen !!" 

D rr MA . Benninga, beste Mare, zonder jouw niet aflatende hulp was dit proefschrift er 

ookk gekomen, maar dan zo'n 4 jaar later Dankjewel voor de wetenschappelijke, maar nog 

meerr voor de niet-wetenschappelijke discussies. Ik waardeer enorm in je, dat je naast de 

wetenschapp ook geïnteresseerd bent in de mensen, die die wetenschap bedrijven. 

Prof.. dr H.A. Büller, beste Hans, met plezier denk ik terug aan de avonden, dat we samen 

mett Mare aan de artikelen hebben gewerkt. Het spijt me nog steeds, dat je gedurende mijn 

promotiee het Amsterdamse verliet en naar Rotterdam ging, terwijl ik daar juist vandaan kwam. 

Drr j . A.J.M. Taminiau, beste Jan, als jij niet de grote kaders had neergezet, waarbinnen ik 

mijnn onderzoek kon doen, was er überhaupt niets van de grond gekomen. Ik mag dat natuurlijk 

niett zeggen, maar als ik een voorbeeld moet geven van een ruwe bolster, blanke pit, dan weet ik 

err een 

Drr G.E. Boeckxstaens, beste Guy, ik ben steeds weer verbaasd over de heldere 

analytischee kijk die je aan de dag legt. Ik heb veel van je geleerd. Om een voorbeeld te geven: als 

ikk weer eens met een, uiteraard lumineus, idee kwam voor een vervolgstudie, was jij er goed in 

eenn en ander te relativeren door te vragen of ik ook iets zag in de bestudering van "The influence 

off  thumb-sucking on nasal barostat in the oppossum" 

Prof.. dr H.S.A. Heijmans, beste Hugo, mijn hartelijke dank, dat ik bij de afdeling 

kindergeneeskundee mijn promotie-onderzoek mocht verrichten. De snelheid waarmee je 

manuscriptenn corrigeerde was verbluffend. 

Verderr mijn dank aan alle collegae van het motiliteitslab, waarvan ik in het bijzonder 

Pietjann Blommaart wil noemen. Ik heb heel wat uurtjes op jouw dierenlab doorgebracht. Ook 

mijnn dank aan alle andere medewerkers op de afdeling Endoscopie. Beste Fred Coeleman, dank 

voorr het feit, dat je altijd klaar stond, met daarbij zelfs nog een vriendelijk woord. 

Dann niet te vergeten, de studenten, die meegewerkt hebben aan verschillende projecten, 

waarbijj  ik in het bijzonder Marieke de Nijs, Wieger Voskuijl en Machiel van Wijck wil noemen. 

Hett was leuk om met julli e samen te werken. Alhoewel de uitspraak van Machiel, dat wat hem 

betreftt alle vogels ter wereld ter plekke zouden mogen doodvallen, niet het hoogtepunt van onze 
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gesprekkenn was Ik was erg tevreden, Wieger, toen ik hoorde, dat je, samen met Fleur, de 

"fakkel""  zou overnemen. Jullie beider enthousiasme belooft wat voor de volgende proefschriften. 

Bestee Cor Agterhof, mijn dank voor de vele uren, die we al zwemmend, maar nog vaker 

"bubbelendd en babbelend" hebben doorgebracht. 

Dankk ook voor Rineke Poot, die als secretaresse, mijn "boekje" onder haar hoede nam 

tijdenss mijn verblijf aan de Liverpool School of Tropical Medicine in de 3 maanden voorafgaand 

aann de promotiedatum. 

Dee heren Prof. dr P.M.M. Bossuijt (Beste Patrick, dank voor de tijd die ik op je, hoogst 

productievee en toch zo vriendelijke, afdeling mocht werken), Prof. dr J.L.L. Kimpen, Prof. dr L.J. 

Krol ,, Prof. dr E. Schadee en Prof. dr G.N.J. Tytgat bedank ik, dat zij zitting hebben willen 

nemenn in de promotiecommissie. 

Prof.. dr C. di Lorenzo, dear Carlo, I want to thank you in particular for your participation 

inn the PhD-committee. I still deeply regret the fact, that we did not perform some studies 

together.. Thank you ven' much for your kind invitadons to have a meal at your home address, 

whenn I visited the Division of Peadiatric Gastroenterology of the Children's Hospital of 

Pittsburgh.. Thank you for the discussions about barostat and colonomanometry and your help in 

thee analysis of colonomanometric tracings. 

Ookk beide paranimfen Kees-Jan Hooglander en Laurens Kroon ben ik veel dank 

verschuldigd.. Samen met Marlies hebben julli e veel werk verzet in de rijd dat ik in Liverpool de 

tropencursuss volgde. 

Enn last, but not least, mijn dank aan de vele kinderen en hun ouders, die meegewerkt 

hebbenn in de verschillende onderzoeken, in het bijzonder de gezonde kinderen, die als 

vrijwilliger ,, ook sommige onderzoeken hebben willen ondergaan. Jullie kunnen alles nalezen in 

"hett boekje" wat je hebt gekregen. 

Aann het einde van dit dankwoord wilde ik bijna een volgende paragraaf beginnen met "I n 

conclusion".. Vooruit dan maar, nog één keer: 

I nn conclusion, als ik met deze rijke ervaring achter de rug weer voor de oorspronkelijke 

keuzee van het verrichten van promotie onderzoek zou staan, zou ik er absoluut weer in stappen!! 
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Dee auteur van dit proefschrift werd op 2 november 1964 in Lunteren geboren. In 1983 

behaaldee hij zijn VWO-diploma aan het Van Lodestein-college te Amersfoort. Omdat hij werd 

uitgeloott voor de studie diergeneeskunde ging hij dat jaar naar de Christelijke Hogere 

Landbouwschooll  te Dronten, waar hij de propadeuse en het eerste deel van de ingenieurs I fase 

behaalde.. In het daarop volgende jaar werd hij ingeloot voor de studie geneeskunde aan de 

Erasmuss Universiteit te Rotterdam. Na het behalen van het doctoraal was hij geruime tijd docent 

inn het voortgezet onderwijs (biologie) en middelbaar beroepsonderwijs (kennis van 

ziektebeelden).. In 1994 behaalde hij het arts-examen. Aansluitend heeft hij een jaar gewerkt als 

arts-onderzoekerr op de afdeling kinderdermatologie in het Sophia kinderziekenhuis te Rotterdam, 

hetwelkk het leidend centrum was in het multicenter ETAC (Early Treatment of Atopic Child) -

onderzoek.. Vervolgens werd de overstap gemaakt naar het Amsterdamse en heeft hij 

respectievelijkk gewerkt bij de afdeling kindergastroenterologie en voeding, alwaar het huidige 

proefschriftt tot stand kwam, de afdeling klinische epidemiologie en biostatistiek (geholpen met de 

voorbereidingg van het "Standards for Reporting of Diagnostic Accuracy (STARD)" -protocol) en 

tenslottee als arts-assistent op de afdeling nucleaire geneeskunde om aldaar te specialiseren. Nadat 

hijj  besloten had gehoor te geven aan de reeds lang aanwezige hartewens om als zendingsarts te 

gaann werken, werd de opleiding tot nucleair geneeskundige niet gestart, maar werd gezocht naar 

wegenn om die wens te vervullen. Na een half jaar als alarmcentrale-arts bij de ANW B in Den 

Haagg gewerkt te hebben werd in september 2002 begonnen met de tropenopleiding aan de 

Liverpooll  School of Tropical Medicine. Vervolgens zal hij samen met zijn vrouw en kinderen een 

taaistudiee Portugees in Nederland en Portugal volgen, waarna medio 2003 uitzending naar Angola 

zall  plaatsvinden door een samenwerkingsverband van TEARfund, de Schweizer Allianz Mission 

enn de Christelijk Gereformeerde kerk, met als doel de lokale medische staf te helpen met de re-

organisatiee van het medisch werk in zuid-west Angola. 
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STELLINGEN N 
behorendebehorende bij het proefschrif 

DEFECATIO NN DISORDERS 
ANDD CHRONI C ABDOMINA L PAIN 

I NN CHILDRE N 
PATHOPHYSIOLOGYY AND TREATMENT 

Hett voorschrijven van laxantia aan een kind met functional non-retentive fecal soiling 
kann leiden tot drukfouten en is het best te kwalificeren als een kunstfout. 
(dit(dit proefschrift) 

Hett niet opnemen van een controle groep gezonde kinderen in een onderzoeks-
protocol,, dat als doel het ontrafelen van pathofysiologische mechanismen bij ziekte-
beeldenn op de kinderleeftijd heeft, zou bij de medisch ethische commissie ernstige 
twijfell  moeten doen rijzen bij de kwaliteit van het ingediende onderzoeksvoorstel. 

Dee impactscore van tijdschriften in de geneeskunde zou mede moeten worden bepaald 
doorr de praktische waarde van de gepubliceerde artikelen voor de klinische praktijk. 

"Vogelen""  is jagen zonder te schieten. 

Defecatiee is meer dan gecontroleerde incontinentie. 

Voorr velen in de "ontwikkelde" landen bestaat het dagelijks leven uit het halen van een 
"dead-line";; voor velen in de "ontwikkel ingslanden bestaat het dagelijks leven uit het 
ontkomenn aan DE "dead-line". 

Bestuderingg van de gastro-intestinale fysiologie doet niet alleen het bestaan van een 
"littl ee brain", maar ook van een "Big Brain" vermoeden: God. 

Dee paradoxale musculus puborectalis contractie, zoals met behulp van anorectale 
manometriee gemeten bij kinderen met obstipatie en functional non-retentive fecal 
soiling,, is niet meer dan een epi-fenomeen. 
(dit(dit proefschrift) 

Druk,, druk, druk. 

Hett aantonen van viscerale hypersensitiviteit bij kinderen met functionele buikpijn is 
belangrijkk in het perspectief van subclassificatie van deze groep kinderen, maar mag 
geenn mono-causale pathofysiologie suggereren of daarop te stoelen mono-therapie. 
(dit(dit proefschrift) 

Laatt de kinderen tot Mi j komen, want voor hen is het Koninkrijk van de hemel. 
JezusJezus Christus  na Chr.) 

Manyy littl e things done in many littl e places by many littl e people wil l change the face 
off  the world. 
ChineesChinees spreekwoord 
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