UNIVERSITY OF AMSTERDAM
X

UvA-DARE (Digital Academic Repository)

Defecation disorders in children: Epidemiology and risk factors

Rajindrajith Ellalagoda Gamage Don, S.

Publication date
2015

Document Version
Final published version

Link to publication

Citation for published version (APA):
Rajindrajith Ellalagoda Gamage Don, S. (2015). Defecation disorders in children:
Epidemiology and risk factors.

General rights

It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations

If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

UVA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

Download date:11 Nov 2022


https://dare.uva.nl/personal/pure/en/publications/defecation-disorders-in-children-epidemiology-and-risk-factors(6cd10b4d-86aa-41e6-8f0e-97e595fd25f8).html

DEFECATION DISORDERS

IN CHILDREN
EPIDEMIOLOGY AND RISK FACTORS

Shaman Rajindrajith




Defecation Disorders in Children:

Epidemiology and Risk Factors



Defecation Disorders In Children:

Epidemiology And Risk Factors

Thesis, University of Amsterdam, The Netherlands.

Printed By : Gunaratne Offset (PVT) Ltd. Colombo, Sri Lanka.
ISBN : 978-955-42487-0-0

© Shaman Rajindrajith, Sri Lanka 2015

All righr reserved. No part of this publication may be reproduced or transmitted in any
form or by any means, without the written permission of the author.



Defecation disorders in children:

Epidemiology and risk factors

ACADEMISCH PROEFSCHRIFT

ter verkrijging van de graad van doctor
aan de Universiteit van Amsterdam
op gezag van de Rector Magnificus
prof. dr. D.C. van den Boom
ten overstaan van een door het College voor Promoties ingestelde commissie,
in het openbaar te verdedigen in de Agnietenkapel

op dinsdag 29 september 2015, te 12:00 uur

door
Shaman Rajindrajith Ellalagoda Gamage Don

geboren te Galle, Sri Lanka



Promotiecommissie:

Promotor: Prof. dr. M.A. Benninga Universiteit van Amsterdam

Overige leden:
Prof. dr. ].B. van Goudoever
Prof. dr. H.A. Biiller
Dr. J.W. Groothoff
Prof. dr. J.F. Bartelsman
Prof. dr. P. Sullivan
Prof. dr. F.A. Wijburg

Faculteit der Geneeskunde

Universiteit van Amsterdam
Erasmus Universiteit
Universiteit van Amsterdam
Universiteit van Amsterdam
University of Oxford

Universiteit van Amsterdam



I have finally come to the conclusion that a good set of bowels is

worth more to a man than any quantity of brains.

Josh Billings (1818-1885)
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Outline of the thesis

Healthy childhood is not the mere absence of disease but is a vibrant state of health,
characterized by physical, mental and social wellbeing, which helps to achieve
childhood growth, development and potential according to the genetic makeup and
socio-cultural determinants (1). During the last few decades, child health has reached
many important milestones including controlling of major communicable diseases
through immunization, about 50% reduction in child and neonatal mortality and
significant numbers of countries achieving the Millennium Development Goals (2,3).
However, a new set of challenges are emerging. They mostly consist of diseases of multi-
factorial etiologies such as bronchial asthma, obesity, substance abuse and functional
gastrointestinal disorders (FGDs). The last is being thought to be related to the result of

interactions of many bio-psycho-social factors.

Functional gastrointestinal disorders in children are a set of clinical entities
characterized by, recurrent vomiting, chronic recurrent abdominal pain, abdominal
bloating and distension, and, disturbed defecation without identifiable structural,
anatomical or biochemical anomalies. Although there are several FGDs, functional
constipation (FC) is the commonest and the most studied among them. FC has a high
prevalence right across many parts of the world (4). It also weighs in as a significant
healthcare burden, more than many other common childhood disease such as bronchial
asthma (5). Faecal incontinence has also been reported as an emerging health problem
in the world. Several researchers have shown the prevalence ranges from 1.4% to 7.8%
(6-8). The precise mechanisms of functional defecation disorders are ill-understood and
therapeutic options are limited. These factors indicate that defecation disorders are
threatening to become a major public health problem across the world in the years to
come, unless, the understanding of the disorders are broadened and attention is focused

on them as significant emerging problems.

Despite these evident facts, the problem has received relatively poor attention from the
health authorities as they are mostly concentrating on conditions which contribute to

child mortality rather than morbidity and other important non-communicable disorders



such as malnutrition. In such a scenario, it is most likely that the public health impact of

childhood defecation disorders is perhaps neglected.

In this thesis we tried to evaluate epidemiology, risk factors and impact of health related

quality of life of children with defecation disorders in Sri Lanka.

Defecation disorders in childhood are poorly understood and not properly managed at
the grass root level. This is at least partly due to poor knowledge of the clinicians in the
primary healthcare services. Part one (Chapter 1) of the introduction provides current

literature review of defecation disorders in pediatric practice.

Fecal incontinence is an enigmatic disease in children. Once the possible organic
diseases are excluded, there remains a large number of children with functional fecal
incontinence. Part 2 (Chapter 2) of the introduction of the thesis summarizes the

current knowledge of functional fecal incontinence in children.

Constipation is thought to be a disease of the western world. However, in clinical
practice in Sri Lankan hospitals we noted a significant proportion of children with
gastroenterological problems have functional constipation. This prompt us to study the
epidemiology of functional constipation in Sri Lankan children. Chapter 3 of the thesis
shows the results of the first epidemiological survey of constipation in Sri Lankan

school children.

Psychological stress is a common problem in day to day life. It could be due to home
related events or school related events in children. Stress is known to modulate the
brain gut axis to alter the function of the intestine (9). It is possible psychological stress
to play a crucial role in developing constipation in children. In chapter 4 of the thesis we
explored the possible relationship between psychological stress and constipation in

children.

Civil unrest is a common problem across the world. It can range from destruction of
properties in one country to full scale warfare in another. Internal displacement,

hunger, poverty, lack of basic needs including toilet facilities are inevitable



consequences of a full scale civil war. Moreover, sometimes children are recruited as
child soldiers. Loss of parents and siblings, seeing their homes blown to pieces and
forcing them into refugee camps may generate substantial psychological stresses
leading to brain gut dysfunction. Sri Lanka faced 3 decades of civil war which ended in
2009. In chapter 5 we describe the effects of civil war on childhood constipation.

Constipation in other countries leads to high healthcare burden. In a birth cohort study
on young children in the US, Chitkara et al. found that the incident medical visits for
constipation were indeed the highest for all gastrointestinal diseases (10). Compared to
other common diseases such as childhood asthma and migraine, children with
constipation demand and need more medical attention even as much as 7 times higher
than asthma and 3 times higher than migraine (5). Sri Lanka has a free medical support
for every citizen in the country. In this context we studied the healthcare consultation in

children with constipation in Sri Lanka (Chapter 6).

Health related quality of life (HRQoL) is an important concept that incorporates the
patient perspectives of illness experience and functional status related to a medical
condition. Assessment of HRQoL attempts to quantify multiple factors producing
patient’s perception of ill health. Several hospital based studies have noted children
with functional constipation has poor HRQoL and sometimes it can be worse than
children with organic diseases such as gastroesophageal reflux and inflammatory bowel
diseases (11). In chapter 7 we studied the effect of constipation on HRQoL in a

community sample of children with constipation.

Child abuse is a major social welfare problem across the globe. Studies in adults have
shown abuse as a child is a predisposing factor to develop functional gastrointestinal
diseases such as irritable bowel syndrome and constipation later in life (12). In chapter

8 we studied the effects of child maltreatment in developing constipation in children.

Fecal incontinence is a difficult clinical problem in paediatric practice. These children
have a peculiar and distinctive fecal aroma around them which leads to rejection by
both peers and teachers at school. This, in extreme cases, may directly or indirectly
predispose to child maltreatment. At home parents and other family members believe

that children may be soiling intentionally to upset others, to get attention or, because



they are stressed, have emotional problems or consumed wrong food and therefore
responsible for their symptoms (13). Such thinking patterns ultimately could lead to
family disharmony and chaos in the family structure. The aetiology for fecal
incontinence in children without organic disorders are not entirely clear. In chapter 9

we attempt to study the different aetiologies of functional fecal incontinence in children.
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Abstract

Defecation disorders denote a state of altered defecation dynamics leading to an array
of clinical presentations. With the currently available epidemiological studies, it is
evident that these disorders have become a set of rapidly spreading global health
problems. Due to the broadening of the understanding of escalating healthcare costs
and poor quality of life, these diseases demand attention of clinicians and researchers,
more than at any other time in history. However, it is regrettable that only a little
guidance is available for healthcare professionals to manage these disorders. Most of
the therapeutic trials and investigation plans are archaic and from the viewpoint of a
21st century clinician, are not evidence based. However, new research ventures are
being carried out and the horizon of the knowledge base is expanding, perhaps
indicating a brighter future. In this chapter we discuss emerging concepts of definitions,
epidemiology, pathophysiology, clinical evaluation and management of defecation

disorders in children and adolescents.



Part 1: Constipation

Definition

Constipation in children has been defined in many ways. Some of these include lowa
criteria, PACCT criteria, Rome II criteria and Rome III criteria (1-4). The Rome III
criteria for defecation disorders are the currently accepted definitions and are shown in
Table 1.The thing that is common to all these successful criteria include the usage of
multiple features that hang together in the clinical setting to define constipation. In
Rome III definition, younger children (<4 years) should fulfil two criteria for at least one

month whereas older children need to have symptoms over a period of two months.

Table 1 - Rome III definition of functional constipation and functional nonretentive fecal

incontinence

Functional constipation

Diagnostic criteria* must include two or more of the following in a child with a
developmental age of at least 4 years with insufficient criteria for diagnosis of IBS:

e Two or fewer defecations in the toilet per week

e Atleast one episode of fecal incontinence per week

e History of retentive posturing or excessive volitional stool retention

e History of painful or hard bowel movements

e Presence of a large fecal mass in the rectum

e History of large diameter stools which may obstruct the toilet

* Criteria fulfilled at least once per week for at least Zmonths prior to diagnosis

Functional nonretentive fecal incontinence

Diagnostic criteria* must include all of the following in a child with a developmental age
at least 4 years:
e Defecation into places inappropriate to the social context at least once per month
e No evidence of an inflammatory, anatomic, metabolic, or neoplastic process that
explains the subject’s symptoms
e No evidence of fecal retention

* Criteria fulfilled for at least 2 months prior to diagnosis

11
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Using a single clinical feature, such as low bowel frequency to define constipation can be
misleading. It has been shown that around 0.4 to 20% of otherwise healthy children
have at least one feature of Rome III criteria (5,6). Furthermore, bowel frequency is
known to be variable in different regions of the world possibly depending on diet,
genetics and environmental factors 5) 7). Therefore, it is imperative that the clinician’s
perspective is more flexible and he or she understands the changes in bowel frequency

in the context of local and patient variables.

Several studies have assessed the diagnostic capability of Rome III criteria to identify
functional constipation in children. A school based study including 10-16 year olds
showed Rome III criteria are more inclusive in diagnosing constipation (8). Another
study based on out-patients referred to a tertiary care hospital noted that 87% of
children had constipation according to Rome III criteria whereas only 43% children
were classified as having defecation disorders using Rome II criteria (9). Although both
these studies indicate the superiority of Rome III criteria in the diagnostic process, the
required duration of two months appears to be a little too long and may result in

delayed treatment, especially in older children.

Magnitude of the problem

Constipation is a global health problem. Studies from Europe showed a prevalence
range from 0.7-17.6% among children (9-14). In the United States 10% of 5-8 years olds
are having constipation (6). Two studies from Brazil pointed out alarmingly higher rates
of over 20% occurrence of constipation in a 1-10 year old population (14,15). More
disturbing data are emerging from Asia. Prevalence of constipation in Taiwan was
32.2% in children in elementary schools and in Hong Kong 12-28%, indicating
constipation is becoming a bigger problem in newly developing economies of Asia (16-
18). Similarly, developing nations in Asia, like Sri Lanka also shows 15% of their school
children are suffering from chronic constipation (19). These data underscore the
magnitude of the disease burden and shifting its epicentre of prevalence from the West
to the East. The differences in prevalence need to be interpreted with some caution as
the wider variations seen may partly be due to differences in definitions used,

differences in age groups included and heterogeneity of survey methods.



Risk factors

Table 2 shows the known and identified risk factors for chronic constipation in children.

In contrast to adult studies which show constipation to be more prevalent among

females, several epidemiological studies among children have failed to identify gender

as a risk factor to develop constipation (13, 20, 21). However, one study from Sri Lanka

has shown that the prevalence is significantly higher among boys and children in low

socio-economic strata (19).

Table 2: Risk factors for chronic constipation

Category

Risk factor

Patient related

Dietary

Psychological

Social

Male sex
Poor sleep

Obesity

Low fiber
Consumption of junk food
Not having regular meals with parents

Cows milk protein allergy

Home related stresses

School related stresses

Adverse life event including abuse
Subjected to bullying

Anxiety

Depression

Autistic spectrum disorders

Living in war affected areas
Living in urban areas
Lower social class

Hostile and aggressive family environment

13
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Psychological stress is another risk factor that predisposes children to develop
constipation. Children living in homes and studying in schools which create stress are
more prone to develop chronic constipation (22). In addition, disrupted societies by
civil unrest are also an important predisposing factor (23). A study from Hong Kong has
shown that children not having regular meals with their parents and deprivation of
sleep as independent risk factors to develop severe constipation (17). Moreover, low
consumption of fiber (11, 17, 18), cow milk protein hypersensitivity (21, 24) and
consumption of fast foods too often (17) are associated with constipation. Lastly,
obesity has also been identified as an independent risk factor (25, 26). In a recent study,
our group also noted that children who faced adverse life events such as physical,
emotional and sexual abuse, have higher predilection to develop constipation. These
events also predispose them to develop more somatic symptoms and lead to a poor

quality of life as well (27)

uality of life

Children with constipation have poor health related quality of life (HRQoL) scores in all
domains namely, social, school, physical and emotional functioning. The scores they
obtained are even lower than children suffering from organic diseases such as gastro-
esophageal reflux and inflammatory bowel disease (28). Children with slow transit
constipation also have been shown to have poor HRQoL (29). A school based study from
Sri Lanka also confirms these findings and showed that constipation associated FI

further reduces HRQoL (30).

Extra-intestinal symptoms and psychological problems

Children with constipation suffer from an array of somatic symptoms. In one of the
studies we found that children with constipation had a multitude of somatic symptoms
and high somatization scores (30). Constipation is also associated with a number of
behavioral abnormalities such as autism, attention deficit hyperactivity disorder and
anxiety (31-33). Abnormal personality traits were also noted in children suffering from
constipation (34). In addition, children with autistic spectrum disorders are known to

have very early onset disease (32).



Healthcare burden

Constipation is a leading cause for medical consultation in children. Documented
medical visits for constipation were higher than most other gastro-intestinal diseases in
children under 5 years (35). The incidence of medical presentation for children with
constipation is substantially higher than other chronic episodic conditions such as
asthma (7 times) and migraine headaches (3 times) (36).The mean out-patient costs
and mean annual number of emergency room visits are higher in children with
constipation compared to controls (36). Furthermore, employed parents of a child with
constipation have a higher number of working day losses than controls. More
importantly, children with constipation are noted to have higher number of days of
school absenteeism (37). In addition, children with constipation show poor quality of
school work (30,38). Implications of these findings on education of children are much
larger than expected. Poor education invariably leads to poor earning capacity and

ignorance as an adult. Therefore they become an added burden to the society at large.

Pathophysiology

Understanding of the pathophysiological mechanisms of chronic constipation in infants
and children is a considerable challenge and remains in its early stages. However,
available studies on physiology of the colon and rectum and studies on animal models

have shed some light upon the subject.

Infants and young children

Stool withholding plays a major role in the development of constipation in infancy and
early childhood. Passing a hard stool leading to pain, strict early toilet training,
stubbornness and concentration on other activities which are more exciting than going
to the toilet are possible factors for stool withholding. When the urge to pass stools
comes, the withholding child tightens gluteal muscles and stands on tip toe. During this
process the rectum dilates, faecal matter is accommodated and desire to pass stools
disappears. A large mass of feces is formed in the rectum during this process leading to

a cascade of physiological changes described below.

15
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Children and adolescents

Several studies have shown that children with constipation have defective intraluminal
transport involving different segments of the colon such as proximal delay, hind gut
delay and recto-sigmoid hold up (39-41). Furthermore, it has been shown that children
with chronic constipation have significantly delayed total colonic transit times of over
100 hours (42). Although slow transit constipation in adults is almost an exclusive
disease of females (43), in children and adolescents, prevalence is more or less equal

among the sexes (44).

Colonic manometry has shown several abnormalities in constipation. They include
reduced frequency of high amplitude propagative contractions, and disordered
patterning of spatio-temporal colonic propagative responses (45). Like slow transit
constipation, all these factors may contribute to poor propulsion of fecal masses along

the colonic lumen generating symptoms of constipation.

Rectal sensitivity to oncoming fecal matter and dilatation is a crucial point in normal
rectal function. There is a subset of children with constipation who demonstrate poor
rectal sensation (46). Furthermore, several studies in children have shown increased
rectal compliance (47,48)and a megarectum (49). These factors are closely inter-related
and lead to attenuation of rectal sensation and lack of desire to evacuate, leading to low

bowel frequency.

In addition, contraction, rather than relaxation of the pelvic floor muscles with
increasing rectal pressure (dyssynergic defecation) also prevent evacuation of stools.
The balloon expulsion test has been used to measure rectal motor dysfunction in
children with an array of other combined measurements. Chitkara et al, demonstrated
that 31% of children with functional constipation and 53% of children with functional
fecal retention (using Rome II criteria) had an abnormal balloon expulsion test, and

40% to have high resting anal pressure (50).

In addition to these local factors, dysfunction of the brain-gut axis also contributes to
the development and propagation of symptoms. Stress induced abnormalities in the

colonic motor activity may further aggravate the motor and sensory abnormalities and



worsen stool retention. Functional Magnetic Resonance Imaging studies have described
a multitude of abnormalities in adults with FGD including constipation as possible

mechanisms for this phenomenon (51).

Final pathway for both age groups

Pathophysiological mechanisms described for both age groups finally lead to retention
of stools in the rectum and colon. Since colonic and rectal mucosa are designed to
absorb water, stool becomes dry and hard. Molecular abnormalities in the rectal mucosa
of children with constipation such as abnormalities in non-calcium mediated chloride
channels lead to abnormally low chloride secretion that may further contribute to the
development of hard stools (52). The mechanical dilatation of the rectum inhibits motor
function of the proximal and distal hemi-colon through reflex mechanisms (53,54).

In addition, animal models have shown that accumulation of feces elongates the colon.
This in turn leads to release of nitric oxide by activating mechano-sensory and
myenteric descending neuronal nitric oxide synthase. Nitric oxide inhibits action
potential firing in other myenteric sensory neurons driving peristaltic nerve circuits,
inhibiting colonic contractile activity (occult reflex), thereby seriously hampering
evacuation (55,56). It has been shown that children with increased rectal wall
compliance have prolonged colonic transit time which further strengthens the
possibility of occult reflex (47). Interactions of these inextricably linked mechanisms in
a complex manner, rather than in isolation, lead to generation and propagation of

symptoms in children with constipation.

Clinical features

Infants and young children

The most common reason for constipation in infants and toddlers is an acquired
behavior component after experiencing painful bowel movements (57). When the
desire to pass a stool occurs, they tend to cry and withhold stools by tightening their
gluteal muscles and pelvic floor. This is evident in infants as they tighten the legs and in
young children as they stand on tip toe and tighten their muscles till the desire for
passing a stool goes off. These children also have low stool frequency, passing large

diameter, rock hard and sometimes bloody stools infrequently and occasional leaking of

17
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semisolid to liquid stools into underwear. In addition poor appetite and abdominal

distension are also notable features.

Older children and adolescents

This group tends to present with classic symptoms of constipation. The presenting
complaint very often is reduced stool frequency. The other features include, passing
hard stools, pain while passing stools, frequent episodes of fecal incontinence and
infrequent passage of a large diameter stool which may obstruct the toilet. Some older
children also show withholding postures although these are not seen as commonly as in
younger children. Abdominal bloating is another important feature in children and seen
especially in adolescents (58). Abdominal pain, anorexia and behavioural abnormalities

are also important features in this age group.

Clinical evaluation of children with defecation disorders

Clinical evaluation is the most important tool in diagnosing defecation disorders in
children and adolescents. It includes a thorough history, tenacious physical examination
and careful interpretation of findings in a logical manner. This process helps to actively
identify functional defecation disorders, exclude possible organic diseases that can

mimics functional defecation disorders, and recognize complications.

Clinical history

Although the presenting features are obvious in the majority, clinical features may be
subtle in some children. Therefore a high degree of suspicion is essential during history
taking. Onset and duration of symptoms need to be clarified first. Very early onset
disease in infancy suggests the possibility of organic diseases such as Hirschsprung
disease, ano-rectal malformations and metabolic diseases. Details of bowel habits are

the cornerstone in diagnosing constipation (Box 1).



Box 1: Bowel habit questions for defecation disorders

Stool frequency
Consistency

Nature of the stools
Incontinence
Withholding behaviour
Pain during defecation

Blood in stools

Use of validated stool scales for infants (59) (Amsterdam stool scale) and children
(modified Bristol stool scale) (60) helps to obtain more accurate description of stools.
Apart from that, it is also important to question on other gastrointestinal symptoms
from children. Abdominal pain is noted in 10-70% of children with constipation. Poor
appetite, nausea, vomiting and abdominal bloating are other important features that
need to be inquired during history taking. Children with chronic constipation also tend
to suffer from a myriad of somatic symptoms and identifying these features would help
in clinical management (19). Urinary symptoms and incontinence are also seen in some
children (61-64) and refractory vulvo-vaginitis is a known feature, especially in pre

pubertal girls (65).

Past medical history, specially concentrating on drugs that may cause constipation is
also an important part in the evaluation. Surgical issues such as corrected anorectal
malformations, and Hirschsprung disease are well known to present with constipation
(66, 67). Dietary history particularly concentrating on fiber content is an integral part as
underconsumption of fiber might lead to constipation (17, 18). Introduction of cow’s
milk to infant’s diet is a risk factor to develop constipation among them [68, 69].
Psychological abnormalities need also to be looked into as some children develop
personality problems, anxiety and depression with constipation (22, 70).Finally details
of social and family history should not be overlooked. Constipation is notably prevalent
in children from the lower socio-economic strata, living in disrupted deprived areas and

urban areas (19, 23). In addition, adverse life events such as physical, sexual and

19
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emotional maltreatment should also need to be evaluated carefully in children with
constipation as these factors are known to predispose children to develop constipation
(27) Some children with constipation also have first degree relatives with similar

problems (11, 19).

Physical examination

The physical examination should start with assessment of growth. Growth faltering and
short stature are features of organic causes (endocrine, metabolic etc) for constipation.
On the other hand, obesity is also a known predisposing factor for defecation disorders
such as constipation and fecal incontinence (26). Dysmorphic features are present in
children with syndromes who are having constipation (71). All children with defecation
disorders need a detail developmental assessment. Those with long term neurological
dysfunctions such as cerebral palsy tend to have both constipation and fecal
incontinence. Furthermore, this would also help to identify children with autistic

spectrum disorders who have a tendency to develop constipation (31).

Abdominal examination may reveal the presence of abdominal distension and past
surgical scars of abdominal surgery. Palpable fecal masses in the lower abdomen
indicate fecal loading and is a feature present in about 50% of children with
constipation (72). However, gaseous distension is more in favor of constipation

predominant irritable bowel syndrome.

Perianal examination may reveal abnormal position of anus (73) Smear of feces and
perianal excoriation of skin indicates fecal incontinence. Fissures and tags can also be
noted in children with chronic constipation who passes hard stools or may indicate
sexual abuse. Patulous anus is associated with lower motor neuronal damage which can
be associated with fecal incontinence. Digital examination of the rectum is an essential
part in evaluating children with defecation disorders. During the process one should
assess resting tone, the squeeze pressure of the sphincter complex, nature of fecal

loading, size of the faecal mass and the size of the rectum.



Neurological examination should concentrate specially on features of spinal bifida,
motor and sensory deficits in the lower limbs and perianal sensory testing. One should

look for perianal sensory loss and absence of anal wink.

Investigations

Constipation is a clinical diagnosis. Using currently accepted clinical criteria, the
majority of the children who present to a medical facility can be diagnosed and
managed successfully. Specialized investigations are therefore only needed when the
diagnosis is uncertain or when they do not respond to standard management strategies.
Investigations are also warranted in children who are suspected to have organic

reasons for defecation disorders during history taking and physical examination.

Radiological tests

Colonic transit time is usually assessed by using radiological methods. It generally gives
an idea of propulsive function of the colon and helps to identify segments with
abnormal motility. It is usually measured using radio-opaque markers or scintigraphic
methods. In marker studies, the markers are ingested as a meal or swallow as a capsule
and abdominal X-rays are obtained to count the number of markers in different
segments of the colon. In scintigraphy, the patient is given a meal containing
radioisotope and multiple images are taken using a gamma camera to assess the
radioisotope count in each region. Several studies have shown abnormalities in total
and segmental transit times in children with functional constipation using radio-opaque
markers (39, 40) A Dutch study noted children with functional constipation having
colonic transit time over 62 hours. This cut-off value has a sensitivity of 52% and
specificity of 91% (42). Colonic transit time also has an inverse relationship with the
number of defecations per week (39). Using colonic scintigraphy, Sutcliffe et al. found

delay in transit in patients with constipation (41).

Ultrasonography has also been used to assess the degree of fecal retention in the
rectum. Using a transabdominal approach, several studies have measured the rectal
diameter to determine fecal loading in the rectum using different methods and have
shown that children with chronic constipation do have a larger rectal diameter, when

compared to controls. Bijos et al. using recto-pelvic ratio (dividing the transverse
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diameter of the rectal ampulla by the transverse diameter of the pelvis) illustrated that
in children with functional constipation the mean recto-pelvic ratio was 0.22 + 0.05
compared to healthy controls 0.15 * 0.04 (74). Another study measured the impression
of the rectum behind the urinary bladder seen as a crescent. The median rectal crescent
in children with constipation was 3.4 cm (range 2.10 to 7.0; IQR 35.3) as compared with
2.4 cm (range 1.3 to 4.2; IQR 0.72) in healthy controls (75). Klijn et al also found a
significant difference in mean rectal diameter between the constipated group (4.9 cm)
and the control group (2.1 cm).The cut-off value was 3.3 cm, where >3.3 cm indicated
constipation (76). The results are promising and wider availability and non-invasive
nature of the test makes it an ideal investigation. However, methods need to be
standardized and more studies are needed before recommending routine use of

ultrasonography in assessing children with constipation.

Furthermore using endosonography techniques, Keshtgar et al. have shown that
children with chronic constipation have a thickened external anal sphincter complex.
However, they were unable to demonstrate a significant relationship between thickened
anal sphincter, ano-rectal manometry and amplitude of sphincter contractions (77). The

clinical utility value of this finding is yet to be determined.

Plain abdominal X-ray is used to demonstrate fecal loading in the colon and rectum.
Several scoring systems are used to assess the degree of impaction. However, sensitivity
and specificity of these tests are variable and also the inter and intra observer reliability
are poor (78) Therefore, it is difficult to recommend the use of plain x-ray films of the

abdomen as an investigation.

The other radiological investigations such as defecography and contrast enemas have
no place in clinical evaluation of children with constipation. Magnetic resonance
imaging of the spinal cord is an important investigation in children with refractory
defecation disorders as some children have been shown to have significant
abnormalities such as spina bifida occulta and terminal filum lipoma. Importantly,

gluteal cleft deviation was found in 3 of 4 patients with these abnormalities (79, 80).



Physiological tests

Ano-rectal manometry combined with balloon expulsion test is an important
investigation to understand the function of the ano-rectal unit and pelvic floor muscles.
It provides information about anal sphincter function, mechanisms of continence and
defecation, rectal sensation, rectal compliance and ano-rectal reflexes (81). Several
studies have demonstrated several abnormalities of ano-rectal function in children with
constipation. They include increased rectal sensory threshold, reduced rectal
contractility, high resting anal pressure and failure of relaxation of the external anal
sphincter with rising rectal pressure (46-49). Furthermore, a subset of children was
found to have an abnormal balloon expulsion test (50). Feinberg and co-workers have
shown there is a correlation between the number of fecal incontinence episodes and the
volume of first urge, and high volume required to elicit recto-anal inhibitory reflex. They
also found a significant correlation between presence of withholding behaviour and the

maximum volume tolerated (82).

Colonic manometry allows the measurement of pressure/force from multiple regions
within the colon in real time (83) and helps to discriminate between normal colonic
physiology and colonic myopathies and neuropathies. A number of colonic motor
patterns have been identified such as antegrade high amplitude propagating
contractions, low amplitude propagating sequences, nonpropagating contractions and
retrograde propagating pressure waves (84). In contrast to conventional manometry
which used a limited number of sensors, arrival of high resolution manometry allows
researchers and clinicians to study three dimensional pressure plots to study
gastrointestinal pathophysiology more closely. An elegant study using this technique
has clearly shown children with slow transit constipation having definitive abnormal
motor patterns (post-bisacody induced high amplitude propagatory contractions)

which can serve to diagnose colonic neuropathy (85).
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Other investigations

Association between cow milk protein (CMP) allergy and constipation is still a
debatable subject. Two research reports from Italy have found association between
constipation and cow milk protein sensitivity (68, 69). A more recent study from
Irastorza and colleagues found 51% patients with constipation responding to a CMP
elimination diet, but no significant differences were noted between the group of
responders and non-responders regarding atopic/allergic history and laboratory results
(86). Therefore, testing for CMP allergy is not recommended. Importance of
hypothyroidism as an etiological factor for constipation in children is overstated.
Bennett and Heuckeroth studied 56 children with hypothyroidism, and noted that only
one child had constipation as the presenting complaint (87). Other serological tests such
as screening for celiac disease and hypercalcemia are also not recommended as they
rarely uncover diseases without supportive evidence from the history and physical

examination.

Management

Effective management of constipation requires a multifaceted approach. A stepwise
management protocol is shown in Figure 1. The main steps include, life style
modification, toilet training, use of laxatives and enemas, biofeedback therapy, nerve
stimulation and surgical interventions. However, it is important to realise that the data
in the paediatric literature to support evidence based use of treatment strategies are
limited, especially regarding old laxatives such as lactulose and bisacodyl. Therefore, the
management mostly depends on individual experiences and limited number of trials of

new drugs.

Life style modifications

Constipation is known to be associated with psychological stress related to home,
school and society (22, 23).These factors need to be addressed during the consultation.
Children with psychological stress need to be identified and coping mechanisms need to
be taught as part of the day-to-day lifestyle. Home and school related punishment is
another factor that is known to predispose children to develop constipation which can
easily be avoided (27). Although widely believed, a high fiber diet does not relieve
constipation. Several trials including different types of fibers failed to show any

clinically meaningful therapeutic benefit in children (88-90). Two systematic reviews



also illustrate limited clinical value of fiber in the management (91,92) In addition,
increasing dietary fiber intake with extensive behavioral interventions does not reduce
the requirement of laxatives (93). Similarly, increase in consumption of water has also

shown not to increase stool frequency or soften stools (94).

Rectal evacuation
E.g. PEG, rectal enemas and suppositaries

Laxative therapy
E.g. osmaotic, stimulant

Behavior therapy

E.g toilet training, straining techniques

Life style modification
E.g diet, stress control, social suppart

Figure 1: Stepwise management of constipation

Toilet training and behavioral therapy

Stool withholding plays a crucial role in developing constipation in young children.
Aiming to prevent this phenomenon, children with constipation need to re-learn to
properly pass stools in the toilet. As the first step, negative attitude regarding stools
need to be eliminated. This facilitates and prepares the child mentally to pass stools in
the toilet or potty. The child is encouraged to use the toilet regularly usually after each
meal as the gastro-colic reflex facilitates generation of high amplitude propagatory

contractions which help to evacuate stools. The proper seating method (up right
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posture) to bring the ano-rectum to the correct angle to facilitate the passage of stools
also needs to be taught. Proper positioning of legs and relaxing them with the pelvic
floor and anal sphincters also can be learned. Once the child masters these techniques, it
is necessary to teach him/her proper straining methods to facilitate the passage of
stools. This process needs to be a regular practice and could be encouraged with a
reward system. (95). A Cochrane review has shown positive evidence indicating that
adding behavioral therapy to conventional laxatives has benefits in treating children
with constipation(96).It is obvious that behavioral therapy alone cannot cure
constipation. However, given the importance of the part played by stool withholding
behavior in childhood constipation (especially in infants and younger children), toilet
training and behavioral modifications are inseparable parts in day to day clinical

management.

Fecal disimpaction from rectum
It had been shown that 40-100% of children with constipation have a large rock hard

fecal mass in the rectum (97). After evacuation of the fecal mass children are more likely
to respond to maintenance therapy (98). Several studies have proved that oral
administration of polyethylene glycol (PEG) is both successful and cost-effective in the
majority of children with fecal impaction (99-101) Therefore, oral route is

recommended as the initial step in rectal evacuation.

Rectal enemas or suppositories are recommended for children who do not respond to
oral drugs. A study by Bekkali et al failed to show a significant difference between PEG
and rectal enemas on evacuation of rectum loaded with feces (101). However, it is
imperative to realize the invasive nature of rectal therapy specially when the child has
pain, discomfort and may suffer from morbid fear of manipulations around the perianal
region by medical professionals. In a minority of cases even sedation is recommended
before rectal administration especially when the child is not co-operative. Rectal
medications that can be used are phosphate, docusate sodium, mineral oil enemas and

bisacodyl suppositories.



Maintenance Treatment

Once disimpaction is achieved, it is imperative that the clinician should concentrate on
maintenance therapy. This facilitates passage of stools and prevents re-impaction. Table
3 shows the details of the drugs that is currently used in the management of childhood

constipation.

Lubricant laxatives

Although there are no placebo-controlled trials involving lubricant laxatives, two trials
comparing mineral oil with lactulose have noted statistically significant better response
rates with mineral oil. When comparing mineral oil with PEG the response rates were
almost similar (102). Contrary to this Tolia et al found PEG is superior to mineral oil in
relieving symptoms (103). However, due to the risk of life threatening lipoid
pneumonia, mineral oil is not recommended for young infants and children with

swallowing difficulties, especially those who are neurologically handicapped.

Osmotic laxatives

Osmotic laxatives are the group of choice used in the maintenance phase. As a group
they exert an osmotic effect which helps to increase the water content in the colon and
hence softening stools with minimal adverse effects. Lactulose and PEG are the two

most commonly used drugs in this group.

Although widely used, lactulose has never been compared with a placebo in a controlled
trial. Perkin et al compared lactulose with senna using a small number of children. They
noted a greater clinical response to senna (improving defecation frequency) when
compared to lactulose (104). A recent randomized controlled trial using lactulose and a
mixture of fibers showed that both therapeutic modalities are comparable without

major side effects (90).
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Table 3: Dosages of most frequently used oral and rectal laxatives

Drug Class Drug Dosages
Osmotic laxatives Lactulose 1-2 g/kg, once or twice/day
PEG 3350 maintenance : 0.2-0.8 g/kg/day
PEG 4000

Fecal softeners

Stimulant laxatives

Rectal laxatives/enemas

Milk of magnesia (magnesium

hydroxide)

Mineral oil

Bisacodyl
Senna

Sodium picosulfate

Bisacodyl

Sodium docusate

Sodium phosphate

NaCl

Mineral oil

fecal disimpaction: 1-1.5 g/kg /day(with a
maximum of 6 consecutive days)
2-5y:0.4-1.2 g/day,once or divided
6-11y:1.2 -2.4 g/day,once or divided
12-18y: 2.4-4.8 g/day,once or divided

1-18 y:1-3ml/kg/day, once or divided, max. 90
ml/day

3-10y: 5 mg /day
>10y: 5-10 mg /day

2-6y: 2.5-5 mg once or twice/day
6-12y: 7.5-10 mg /day
>12y:15-20 mg /day

1 month-4 y: 2.5-10 mg once/day
4-18y: 2.5-20 mg once/day

2-10y:5 mg once /day
>10y: 5-10 mg once /day
<6y:60ml

>6y:120 ml

1-18y: 2.5 ml/kg, max. 133 ml/dose

neonate < 1 kg: 5ml, > 1kg: 10 ml
> 1y: 6 ml/kg once or twice/day

2-11y: 30-60 ml once/day
>11y: 60-150 ml once/day




A Cochrane reviews has concluded the superiority of PEG over both placebo and
lactulose (105). However, it is important to realize that comparison of these studies is
extremely difficult as the study designs, age groups and PEG preparations are different.
PEG also shows an excellent safety profile. Therefore, in clinical practice, it is

recommended to use both drugs as first line drugs in the maintenance phase.

Stimulant laxatives

Bisacodyl and senna stimulate peristaltic movements and enhance fecal evacuation.
However, there are no good quality trials to evaluate stimulant laxatives in childhood
constipation. Studies comparing senna with lactulose and mineral oil demonstrated that
children using senna had a poorer response (104). Another study comparing the effect
of adding senna, placebo or no medication for children with fecal incontinence receiving
behavioral therapy found no significant difference in outcome (106). Despite the lack of
well-designed trials these drugs are commonly used in day-to-day clinical practice,
often in combination with osmotic laxatives. The National Institute for Clinical
Excellence (NICE) guidelines of the United Kingdom recommend the addition of add

stimulant laxatives to PEG when the response is noted to be suboptimal (107).

New drugs

Prucalopride

Prucalopride belongs to the class of dihydro-benzofuran-carboxamide derivatives. The
drug has a clear gastroprokinetic activity and selective and high affinity for 5-HT4
receptor agonists that stimulate lower gastrointestinal motility. The efficacy of the drug
was tested in an open label 8 weeks trial involving 37 children. According to the results
the average number of spontaneous bowel movements normalized to a mean of 6.8 