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Common urological problems in children:
primary nocturnal enuresis

Ivy HY Chan, Kenneth KY Wong *

ABSTRACT

Enuresis is a common complaint in children, with a
prevalence of around 15% at age 6 years. Evidence
suggests that enuresis could affect neuropsychiatric
development. The condition may represent an entire
spectrum of underlying urological conditions. It is
important to understand the difference between
monosymptomatic and non-monosymptomatic
enuresis. Primary monosymptomatic enuresis can be
managed efficaciously with care in different settings,
like primary care, specialist nursing, or paediatric
specialists, while non-monosymptomatic enuresis
requires more complex evaluation and treatment.

The diagnosis, investigation, and management of the
two types of enuresis are discussed in this review.
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Introduction

Enuresisisacommon problemin children worldwide.
Despite this, many parents underestimate its impact.
The reactions from parents of children with enuresis
are diverse, with various misconceptions among
patients and parents.! Some parents delay seeking
medical assessment to avoid stigmatisation. Many
parents believe that enuresis will be cured with age
and does not need any treatment. Yet, left untreated,
this problem may persist into adulthood.?

The most common enuresis condition is
primary monosymptomatic nocturnal enuresis
(PMNE). It can also be a symptom of other urological
conditions like detrusor overactivity, neurogenic
bladder, or posterior urethral valve.

The underlying causes of PMNE and non-
monosymptomatic nocturnal enuresis are different.
Their treatment and prognosis thus differ. Both
conditions nonetheless can affect patients’
psychological development, self-confidence, and
participation in social events.

What is enuresis?

The term ‘enuresis’ refers to nocturnal urinary
incontinence, while urinary incontinence is
involuntary leakage of urine. This differentiation
is very important in establishing diagnosis and
hence formulating treatment plans. The American
Psychiatric Association defines enuresis as recurrent
urine leakage in bed >2 nights per week for >3 weeks
in patients aged >5 years.

In contrast, PMNE refers to those patients who
have never been dry for >6 months and have urinary
leakage during sleep time only. They do not have
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any other urinary symptoms like daytime urinary
leakage, urinary frequency, or urgency. Hence,
patients with symptoms in addition to isolated
bedwetting warrant different evaluation and should
be regarded as having non-monosymptomatic
nocturnal enuresis. The International Children
Continence Society (ICCS) has listed the definitions
of different terminology for all related symptoms
and signs (Table®).

Prevalence

The prevalence of enuresis in children is usually
quoted as 10% to 15% at age 6 years, 5% at age 10
years, and 0.5% to 1% among teenagers/young
adults.* A large-scale epidemiological study in Hong
Kong carried out in 2006 showed the prevalence of
nocturnal enuresis as 16.1% at age 5 years, 3.14%
at age 9 years, and 2.2% at age 19 years.® It is more
common in boys in all age-groups. The prevalence
of nocturnal enuresis decreases as age increases.
However, patients who have daytime urinary
incontinence and those with enuresis >3 nights
per week seem to have symptoms that persist to
adulthood, according to a 2004 study that showed
the static prevalence of enuresis over different
age-groups from age 16 to 40 years. Thus, the
phenomenon of ‘growing out of enuresis’ may not
apply in all patients.

Aetiology and risk factors

Enuresis is a complex condition to which genetic,
physiological, and psychological factors contribute.
Some patients have a definite cause of enuresis
or urinary incontinence, like neurogenic bladder,
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detrusor overactivity, vaginal reflux, or stress
incontinence. Presence of daytime symptoms
definitely warrants a detailed investigation. it has
been hypothesised that small bladder volume in
children plays a role in PMNE. Nonetheless, further
studies showed that there was a genetic component
to this condition. Indeed, a Finnish twin study
showed a higher concordance rate of enuresis for
monozygotic than dizygotic twins.” Furthermore,
there is a strong association with parental history
of childhood enuresis.® In this study, the overall
odds ratio of having nocturnal enuresis and urinary

TABLE. List of terminology by International Children Continence Society?

incontinence was 10.1 times higher if the father or
mother also had a history of nocturnal enuresis or
urinary incontinence.

It is also known that antidiuretic hormone,
or vasopressin, is very important in controlling
and concentrating the urine volume. The normal
physiological increase in night-time vasopressin
level/diurnal level has been shown to be absent in
some enuretic children.*® There is a phenomenon
of ‘nocturnal polyuria, characterised by increased
nocturnal urine output due to a dysregulated diurnal
rhythm of antidiuretic hormone, with a larger
volume of urine production at night time.' Adults
with nocturnal polyuria syndrome will need to get
up to urinate a few times every night. This group of
children will benefit from desmopressin treatment.

Enuresis is classified as a sleep disorder by
the American Psychiatric Association in the fifth
edition of the Diagnostic and Statistical Manual of
Mental Disorders. Enuresis is correlated with the
quality of sleep and the arousability of the child.
Poor sleep quality, periodic movement during sleep,
and inadequate sleep are factors associated with
enuresis and night-time diuresis.'>* The awareness
of the relationship between enuresis and obstructive
sleep apnoea is also increasing.” In 2014, Kovacevic
et al'* showed resolution of nocturnal enuresis after

Storage symptoms

Increased or decreased voiding frequency
Urinary incontinence

Continuous incontinence

Intermittent incontinence

Daytime incontinence

Enuresis

Daytime incontinence and enuresis

Urgency

Nocturia

Voiding symptoms
Hesitancy

Straining

Weak stream
Intermittency
Dysuria
Others

Holding manoeuvres

Feeling of incomplete emptying

Urinary retention

Post micturition drib

Spraying (splitting) of the urinary stream

<3 or >8 times per day

Involuntary leakage of urine

Leakage of urine in discrete amounts

Constant urine leakage (day and night)

Intermittent incontinence that occurs while awake

Intermittent incontinence that occurs exclusively during sleeping periods

Combined intermittent incontinence during “awake” periods and while sleeping

Sudden and unexpected experience of an immediate and compelling need to void

The need to wake at night to void

Difficulty initiating voiding when the child is ready to void

An intense effort to increase intra-abdominal pressure (eg, Valsalva manoeuvre) to initiate and

maintain voiding

An observed stream or uroflow that is weak

Micturition that is not continuous but rather has several discrete stops and start spurts

Complaint of burning or discomfort during micturition

Observable strategies used to postpone voiding or suppress urgency

Complaint that the bladder does not feel empty after voiding

Sensation of an inability to void despite persistent effort in the presence of a fully distended

bladder
ble

Involuntary leakage of urine immediately after voiding has finished

Urine passes as a spray or a split rather than a single discrete stream
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adenotonsillectomy. Indeed, a systematic review on
this topic also showed that after adenotonsillectomy,
an improvement of nocturnal enuresis was seen in
>60% of patients, with a complete resolution rate in
excess of 50%."

There is also strong association between
attention deficit hyperactivity disorder (ADHD)
and enuresis. Children with enuresis had 2.88 times
increased odds of having ADHD compared with
those without enuresis in a population study in the
United States.’® Conversely, children with ADHD
have also been shown to have a 2.1 times higher
risk of enuresis.”” In addition, treating ADHD with
medications like atomoxetine can decrease the
number of wet nights in children with co-morbid
enuresis.'®

Until now, no conclusions about the causal
relationship between enuresis and childhood
behavioural problems could be drawn. Yet,
patients with refractory enuresis may warrant
neuropsychiatric evaluation.”

Why do we need to treat enuresis?

The prevalence of enuresis decreases with age.
Parents may therefore ask whether enuresis really

Does the patient suffer continuous or
intermittent urinary incontinence?

Intermittent urine leakage

Y

Intermittent urinary leakage
during sleeping periods ONLY

A

Has the patient been dry for >6 months?

Y

Primary enuresis

Y

Treat as primary monosymptomatic
nocturnal enuresis

FIG. Diagnostic flow for a paediatric patient aged =5 years with

Patient has never been dry for >6 months

& Common paediatric urological problems &

needs to be treated. The answer is yes because, first,
enuresis is a symptom but not a diagnosis. After
specialist medical assessment, other underlying
urological problems may be suspected and further
investigations instigated. Second, enuresis is
often associated with poor school performance
and decreased quality of life, self-esteem, and
psychosocial development.””® A study showed
significant improvement in self-esteem with higher
self-concept scores after 6 months of treatment with
desmopressin or alarm therapy.” Finally, enuresis
can persist to adulthood if not treated properly.
About one third of the patients with childhood
enuresis reported symptoms of nocturia despite
resolution of enuresis. About one quarter of them
still reported some kind of urinary incontinence.

Initial assessment and evaluation

Detailed history taking is the key to success in
treating enuresis or urinary incontinence. Bladder
function and cognitive control of voiding take time
to develop. By definition, we define enuresis as
persistent urinary incontinence in children aged >5
years. Before the detailed history, there are three
important questions that one should ask (Fig).

Continuous urine leakage

Refer to specialist

Daytime urinary symptoms

Does the patient have daytime symptoms? \

Refer to specialist

Patient was previously dry for >6
months and is now wet again

Secondary enuresis

A

Refer to specialist

urinary incontinence
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Does the patient suffer continuous or
intermittent urinary incontinence?

‘Intermittent incontinence’ is discrete leakage of
urine, whereas ‘continuous incontinence’ is constant
urine leakage (both day and night time). Patients
with continuous urinary incontinence usually have
congenital anatomical anomalies, eg, ectopic ureter,
exstrophy variant, etc. These patients will need to be
referred to a specialist for further assessment.

Does the patient have daytime symptoms?

Enuresis per se is simply involuntary leakage of
urine at night time. If patients have symptoms like
excessive daytime urinary frequency (urination >8
times/day), urinary urgency (sudden and unexpected
experience of an immediate and compelling need to
void), daytime urinary incontinence (urine leakage
during the awake period), interrupted urine stream,
hesitancy, weak urine stream, or other lower
urinary tract symptoms, they should be referred
to a specialist for further assessment. The list of
symptoms, terminology, and definitions is described
in the Table.?

Is this ‘primary enuresis’?

Primary enuresis is defined by the ICCS as a patient
not having been dry for >6 months. If the patient has
been dry for >6 months and then has enuresis again,
it is termed secondary, and the patient should be
referred to a specialist for further assessment.

History taking

The aim of history taking is to formulate a correct
diagnosis. As mentioned above, it is important
to see whether the patient has PMNE. If not, the
patient may have other conditions like detrusor
overactivity or neurogenic bladder, which may need
referral for further investigation and management.
The management of this group of patients is
out of the scope of this review. Questions asked
during history taking should also help to exclude
underlying neurological or anatomical anomalies.
Information about bowel function and constipation
should be obtained, as should a brief assessment of
psychological history. The following aspects should
be asked.

Urinary symptoms

The following symptoms of urinary storage and

emptying are important.

1. Night-time symptoms: Frequency of bedwetting
(times/week), precipitating factors for wetting
(eg, long holiday/sleep hours, drinking before
bed). This is used to identify the severity of
bedwetting.

2. Daytime symptoms: Voiding frequency in
daytime (times/day), sudden urgent need to
void, habit of voiding postponement, holding
manoeuvres (tips of heel pressing on perineum,
leg crossing), abdominal straining to void, and
interrupted urine stream.

3. Urinary frequency of 3 to 8 times per day is
defined as normal by the ICCS. If it is out of this
range, the patient may have other problems. The
presence of other daytime symptoms may signify
that the patient is having non-monosymptomatic
enuresis.

History taking of urinary or voiding symptoms
is often difficult in a child. Adequate time and
patience in out-patient clinics are therefore absolutely
necessary. The use of a bladder diary and enuresis
chart is helpful in providing vital information, such as
bladder capacity and the presence of urinary leakage,
and helps to identify underlying bladder dysfunction.

Bowel symptoms

The frequency of bowel movements and the presence
of faecal incontinence should be asked. Bladder and
bowel movements are closely related. Constipation
affects the treatment of enuresis: it is often difficult
to completely stop enuresis in a patient with chronic
constipation. Faecal incontinence can also be a
symptom of constipation or underlying spinal cord
anomalies.

Drinking habits

The quantity and quality of drinking during the
day and fluid intake in the evening are important.
Evidence of diabetes insipidus may be obtained
from this element of history. With heavy workloads
and tight school schedules in Hong Kong, many
patients do not have adequate fluid intake during
daytime. They prefer to drink in the evening. It is
logical to deduce that a large volume of fluid intake
in the evening increases the risk of enuresis. Patients
should also be advised to void before bed. A bladder
diary is a vital instrument for the patient and parents
to monitor fluid intake and observe voiding habits.
This diary is shown to the clinician during clinic
visits for progress monitoring.

Possible underlying problems and general
medical health

These symptoms include: (a) history of urinary
tract infections, (b) known urological or spinal
cord problems, (c) evidence of ADHD, autism, or
other psychological problems, (d) history of motor
development or learning disability, (e) sleep habits,
sleep quality and presence of heavy snoring, and (f)
family history, living environment, or evidence of
sexual abuse.
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Physical examination

A general physical examination including body
weight and height can help to identify patients
with growth retardation or failure to thrive, which
may be suggestive of an underlying disorder. An
abdominal examination can reveal faecal impaction.
Examination of the genitalia and inspection of
underwear can identify signs of sexual abuse, stress
incontinence, or faecal incontinence. Dimples or
hair tufts in the lumbosacral area may be caused by
occult spinal dysraphism.

A simple urine dipstick test may be helpful
when diabetes mellitus or urinary tract infection is
suspected.

Management of primary
monosymptomatic nocturnal
enuresis

Once the diagnosis of PMNE is made, advice and
treatment should be given accordingly. The patient
and parents should be educated about the prevalence
of enuresis in children and the importance of
treatment. They should know that enuresis is
common and that the child should not be blamed
or labelled as lazy. Yet, they should understand
that indolent psychological stress may result if the
problem is not dealt with seriously.

Discussion and general advice

The child should be advised to avoid large amounts
of fluid intake at least 1 to 2 hours before bed, avoid
heavy loads of salt and protein during dinner time,
void beforebed, and drink adequately during daytime.
Understanding of the patient’s drinking, voiding, and
eating habits is important to treatment adherence
and hence success. It is ideal to keep records on
an enuresis chart to illustrate the frequency of the
enuresis and a bladder diary for possible daytime
symptoms. Sometimes it is difficult or unreliable
for the patient or caretaker to recall the pattern of
enuresis; keeping a calendar of bed wetting nights
should help to monitor treatment progress. Rewards
can also be given for dry nights.

Constipation

Urinary and bowel functions are closely related.
Children with functional constipation are 6.8 times
more likely to have lower urinary tract symptoms,
and these patients have higher Voiding Dysfunction
Symptom Scores.”® The rate of constipation is also
much higher in children with urinary incontinence.
After treating the constipation, urinary incontinence
improves, especially in adolescents.** Bowel habits
should be asked, and daily passage of soft stool
without discomfort should be the aim. Principles
of treatment should include a four-step approach:

& Common paediatric urological problems &

Education, dis-impaction of faeces, prevention
of re-accumulation, and follow-up.”® Advice on
fluid intake, fibre intake, and use of laxatives are
the common first-line treatment options. A meta-
analysis from the Cochrane library showed good
results of using polyethylene glycol on paediatric
patients with functional constipation.?

Alarm therapy

Enuresis alarms are an effective measure to improve
or cure bedwetting. This is a behavioural therapy
that works by conditioning on arousal. The rationale
is to wake up the child with the alarm once the
sensor attached to the child’s pants is wet. The
child will thus gradually learn to wake up before
wetting the bed. This requires the patient to wake
up, cease voiding in bed, go to void in the toilet, and
reattach the alarm when they return. In a 2005 meta-
analysis, about two thirds of the children became
dry during the treatment period, and nearly half
who persisted with alarm use remained dry after
treatment finished.”” Its effect is similar to the use
of desmopressin.?®* However, its long-term success
rate is significantly higher than that of desmopressin,
with 68.8% of one study’s patients who used enuresis
alarms continuing to have dry nights, whereas only
46% of the desmopressin group did.”

The ICCS recommends that the parent or
caregiver attend the child each time the alarm rings
to make sure the child does not just turn the alarm off
to maximise the effect.*® As with other behavioural
therapies, this is not an immediate cure. It requires
a trial of a minimum of 2 to 3 months and requires
compliance from the child and family. Despite the
promising long-term success rate of enuresis alarms,
the initial dropout rate can be up to 30%.% This is
probably caused by the awkwardness of using the
alarm and the sleep disruption to the whole family.
The ICCS also recommends that the patient be
reviewed on the first day of using the alarm and 2
to 3 weeks after starting use of the alarm to improve
compliance.

Desmopressin

Desmopressin is a synthetic analogue of arginine
vasopressin antidiuretic hormone. It acts on the renal
tubules to concentrate urine. It has been hypothesised
that loss of diurnal rhythm of vasopressin is
associated with enuresis in children. In the clinical
setting, desmopressin can rapidly decrease the
number of wet nights.?! It has been reported that up
to 70% of patients have dry nights after treatment;
yet, 50% of the “successful” patients reported relapse
after stopping the medication.*? Gradual withdrawal
of desmopressin is thus advocated to help reduce the
relapse rate.* Functional bladder capacity has also
been shown to predict the response to desmopressin.
Patients with functional bladder capacity >70% of
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predicted bladder capacity were 2 times more likely
to respond to desmopressin.®*

Desmopressin can be prescribed as tablet
or melt (oral lyophilisate) formulation. It should
be taken around 1 hour before sleep. The melt
preparation can help to further decrease fluid intake
before bed?®: the patient should be instructed not to
drink any fluid after the medication until the next
morning.

According to ICCS recommendations, the
effects of desmopressin can be evaluated after 2 to 6
weeks with an enuresis diary.* If there is significant
improvement, treatment can be continued to a
maximum of 3 months. If the patient does not
respond well, re-evaluation of symptoms and
diagnosis and referral to a specialist may be needed.

Treatment resistance and other treatment
options

Apart from enuresis alarms and desmopressin, there
are other second-line treatment options, but these
should ideally be initiated at the specialist level. It
is important to ensure that the patient is using the
enuresis alarm correctly or taking desmopressin
daily before proceeding to second-line treatments.
Inability to adhere to the advice of limiting evening
fluid or voiding before bed can also decrease the
overall treatment success rate.

For those patients who respond poorly to
the treatment, re-evaluation should be considered.
Questions about bowel habits and psychiatric
conditions should be asked, and a full urine
frequency/volume chart should be recorded. Referral
to specialists should also be considered.

Second-line  treatment options include
combination therapy using both enuresis alarm
and desmopressin, use of tricyclic antidepressants,
indomethacin, and even daytime diuretics.

Conclusion

Primary monosymptomatic nocturnal enuresis
is a common condition that can impair a child’s
psychosocial development. Affected children and
caretakers should be educated about its prevalence,
potential associated problems, associated co-
morbidities, and the necessity of treatment. It should
be distinguished from non-monosymptomatic
nocturnal enuresis. Advice about drinking and
voiding habits, use of enuresis alarms, and
desmopressin are common treatment options.
Patients with poor response to treatment should be
referred to specialists for re-evaluation.
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