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Abstract

Nocturnal enuresis is a common problem in children. It has significant psychological
impacts on both children and families. Nocturnal enuresis refers to an inability to hold
urine during sleep at night. The cause of nocturnal enuresis may result from several
related factors. The evaluation requires a thorough history, a complete physical
examination, a voiding diary, and an appropriate investigation. Treatment can be tailored
according to the patient’s underlying cause. In the present study, the author aimed to
assemble etiologies, diagnosis evaluation, modalities of treatment, and general information
about nocturnal enuresis.
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N

octurnal Enuresis (Bedwetting) significantly impacts children
and families, especially emotional well-being, self-esteem,
interpersonal relationships, and socialization.1,2 However, both
domestic and international studies have found only a minority of caregivers
have brought this problem to consult a physician.3 Therefore, physicians
play a key role in finding the problem to provide advice and help children
receive appropriate treatment at an early stage, resulting in a better
quality of life for children and families.4
Definitions
The definition of enuresis in the Diagnostic and Statistical
Manual of Mental Disorders, fifth edition (DSM-5) refers to repeated
voiding of urine into bed or clothes, occurring at least twice a week for
at least 3 consecutive months in children older than 5 years of age (or
the developmental equivalent). Enuresis is divided into nocturnal
enuresis (wetting while asleep at night) and diurnal enuresis (daytime
wetting while awake).5
The International Children’s Continence Society (ICCS), 6
however, uses the term intermittent urinary incontinence, which refers
to involuntary wetting, and classifies it into two categories. First,
enuresis, also known as nocturnal enuresis, is defined as nighttime
wetting at least once a week for at least 3 consecutive months in a child
5 years of age or older. Another is daytime urinary incontinence, which
includes daytime wetting at least once every 2 weeks. Furthermore,
enuresis is classified as monosymptomatic (MNE) or non-monosymptomatic (NMNE), with the latter correlating with lower urinary tract
symptoms such as severe frequency, urgency, urine leaking, abnormalities
of urine stream, or daytime incontinence.7
In addition, enuresis can be categorized into primary and secondary
forms. Primary enuresis is defined as the child who has never obtained
continence, whereas secondary enuresis is the one that has been continent
for at least 6 months and become incontinent.5
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Epidemiology
The prevalence of nocturnal enuresis among school-age
children in Thailand is 3.9%3, while international studies have
found that the prevalence varies from 8-21%. 8-14 This
difference in prevalence data may result from diverse
diagnostic criteria since Thailand uses the DSM-5 while other
countries use the ICCS.
Pathogenesis
MNE is caused by one or a combination of several
factors which include:
1. Genetics
Genetic predisposition to enuresis studies show a 44%
chance of enuresis in children with one affected parent and
77% in those with two affected parents.15 Identical twins have
the highest concordance rate (68%). 16 However, we are
currently unable to identify the specific gene.
2. Nocturnal polyuria
Approximately 50-70% of enuretic children have a large
volume of relatively diluted urine during sleep compared to
age-matched peers.9,17 The cause of nocturnal polyuria may be
associated with vasopressin deficiency or alterations in its
circadian release. In addition, there may be a small subgroup
of enuretic children with impaired renal sensitivity to
vasopressin.18
3. Small bladder capacity
Bladder capacity tends to be decreased in children with
enuresis compared with age-matched children without
enuresis. The reduced bladder capacity appears to be
functional rather than anatomic. The reflects differences in
function bladder capacity with contractions occurring earlier
in filling.19
4. Detrusor overactivity
32% of children with nocturnal enuresis had involuntary
detrusor contractions that resulted in enuresis.20 This can be
related to increased bladder irritability, usually due to a urinary
tract infection and constipation.21,22
5. High arousal threshold
Children with nocturnal enuresis usually sleep deeply.
Neveaus reviewed by questionnaire 1,413 children between
the ages of six and ten and noted that enuresis was associated
with subjectively high threshold arousal and significant
confusion upon awakening from sleep. Many children exposed
to alarm therapy sleep through the alarm while family members
awaken.23 Obstructive sleep apnea (OSA) can be associated
with nocturnal enuresis.24 Some researchers suggest that
chronic over-stimulation in the child with OSA leads to
downregulation of the voiding center, which precedes to
decrease in the child’s sense of full bladder and subsequent
bedwetting.25

6. Maturational delay
The delayed maturation of the normal developmental
process results in the enuretic child’s inability to send, perceive
or respond to information about a filled bladder during the
night. From the literature review, children with enuresis
usually have a higher prevalence of motor clumsiness,
perceptual dysfunction, and speech disturbances. That evidence
supports the correlation theory between maturation delay and
enuresis.26-29
7. Stress or Psychological problems
Children’s stress, such as having a new sibling, parental
divorce, relocation, separation from a loved one, and severe
psychological conditions, especially sexual abuse, may
exacerbate or contribute to enuresis.9
NMNE, on the other hand, is usually caused by
neurogenic bladder and urinary tract malformation. 19
Furthermore, other conditions, such as diabetes mellitus,
diabetes insipidus, urinary tract infection, epilepsy, and
chronic kidney disease, may be present with bedwetting.19
Diagnosis
A complete history should be obtained focused on
questions to differentiate between MNE and NMNE, as further
investigation of organic pathology is needed in children with
NMNE. Moreover, the history of distinguishing between
primary and secondary enuresis is also vital because secondary
enuresis is often associated with stress and psychological
problems.30,31
Physical examination should be performed, emphasizing
the spinal, neurologic, and genital examinations to exclude
other diseases that cause urinary incontinence, such as spinal
cord abnormalities and genitourinary tract abnormalities (e.g.,
ectopic ureter, partial labial fusion). Examination for constipation
is also crucial because constipation is frequently related to
wetting.17,19
A voiding diary is a record of fluid intake and urine
output that can help physicians differentiate between causes
of nocturnal enuresis. Caregivers are encouraged to complete
data for 2 consecutive days.17,19,32 Each daytime and last urine
output before bedtime, excluding first-morning void, are
noted to calculate bladder capacity. If the maximum voided
volume is less than 65% of expected bladder capacity (EBC),
small bladder capacity may be the cause of nocturnal enuresis.6
The sum of total nocturnal urine output and first-morning void,
excluding last urination before bedtime, is recorded to assess
nocturnal urine. If nocturnal urine is more significant than
130% of EBC, the cause of nocturnal enuresis may be
nocturnal polyuria.6 EBC can be calculated from the Koff
formula (bladder capacity=(age in year+2)×30), which is used
for children 4-12 years old, and the result of this formula is in
milliliters.33
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The laboratory evaluation besides a urinalysis is
usually unnecessary since this test will show a low specific
gravity in diabetes insipidus, glycosuria in case of diabetes
mellitus, and the presence of nitrites leukocyte esterase,
leukocytes, or bacteria in case of infection. 19 There is no
indication for the use of imaging techniques or urodynamic
studies except in cases that patients are NMNE or do not
respond to initial treatment.17,19
Treatment
The primary goals in the treatment of nocturnal enuresis
are to alleviate the problem and reduce its psychological impact
on the child and family. Initial intervention should be helping
children and families to understand this condition. They
should be told that bedwetting is a common condition and can
be caused by a variety of reasons, but it is not the child’s
intention and not the child’s fault.15,17 When a child has NMNE,
the organic cause should be identified and treated
appropriately. However, MNE does not usually have an
apparent organic cause. Therefore, in this review, the author
emphasizes the treatment of MNE, which are as follows:
1. Behavioral modification, such as limiting fluids in
the evening,17,32 avoiding beverages and foods with caffeine,
and encouraging voiding before bedtime,15,34 is the first step
treatment in MNE. If the child with MNE has constipation or
OSA, these conditions should be treated to increase the
efficacy of enuretic treatment.15,17
2. Motivational therapy, for example praising or
rewarding a child for decreasing nighttime fluid intake and
pre-bedtime voids, can be effective in up to a quarter of children
aged 5-7 years who are already showing signs of multiple dry
nights a week.34 In one positive reinforcement system, the child
puts stickers on a chart or earns points for every night he or
she remains dry. Once a certain number of stickers or points
have been earned, the child is given a prize.35
The child with MNE should begin the treatments as
mentioned above and follow up for 3-6 months. If the result
is rarely effective, additional therapeutic modalities should be
started, such as alarms and medication.17,31,34
3. The enuretic alarm is believed to work through a
classically conditioned response.17 A device with a moisture
sensor is attached to the child’s underpants and is connected
to the alarm. When a child urinates in his underwear, it can
cause an auditory or vibration alarm to wake the child up and
continue urinating in the bathroom. The child will establish a
link between the alarm and a full bladder. By learning the
behavior of going to the bathroom, the child will wake up and
go to the bathroom himself when the bladder is full.17,34 This
treatment works best in older children motivated to achieve
dryness. 32 Alarm therapy has reported success rates of
30-60%,15 with a treatment duration of 2-3 months and stated
relapse rates of 50%. 17 If this therapy is applied
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continuously for 4-5 months, it can reduce the recurrence rate.
Despite the recurrence of the symptoms, Alarm therapy can
be reused, which is shown to be effective.17,34
Alarm therapy requires a caregiver’s involvement
because the caregiver who hears the alarm must wake the child
if the child does not wake up on their own. Therefore, this
treatment is not suitable for families with a poor parent-child
relationship.35
4. Pharmacological therapy is considered in case of
failure to improve with behavioral modification and alarm
therapy or if the clinical scenario suggests specific underlying
pathophysiology that can be treated with targeted medication
therapy.17,34 Pharmacologic treatment is not recommended for
children under six years of age.15 Medications are as follows:
		
4.1 Desmopressin is a synthetic analog of vasopressin,
which works by decreasing urine production at night, and thus
desmopressin has shown to be effective in treating nocturnal
polyuria.32 It is also helpful for sleepovers or overnight camps.17
The oral form of desmopressin is only recommended because
the intranasal form is associated with an increased risk of
hyponatremic seizures.15, 34 The initial dose of regular tablets
is 0.2 mg, and it can be incremented to 0.4 mg after 10-14 days
for achieving the best effect. Treatment should be discontinued
after 3 months to see if enuresis has resolved. Desmopressin
is administered orally 60 minutes before bedtime. The
anti-enuretic effect is immediate.34 There are concerns about
hyponatremia from water intoxication while taking
desmopressin, so fluid intake should be limited to 8 ounces
from one hour before to eight hours after administration.17,34,35
Desmopressin is up to 40% effective in treating nocturnal
enuresis,15 but the rate of recurrence after discontinuation is
as high as 60-70%.34
		 4.2 Anticholinergic agents (i.e., oxybutynin and
tolterodine) are the current gold standard in treating patients
with detrusor overactivity or small bladder capacity. These
agents act by reducing the frequency and intensity of
uninhibited detrusor contractions during the bladder’s filling
phase, thereby increasing the functional bladder capacity and
compliance. Constipation is an adverse effect of this group of
medications, which may lead to ineffective treatment of
enuresis, so the side effect should be monitored.15,17
		 4.3 Tricyclic antidepressants (i.e., imipramine) are
another pharmacological option that should be reserved for
non-responders to desmopressin and anticholinergic agents.
Its mechanism of action has been proposed to involve stimulating
vasopressin secretion and relaxation of the detrusor muscle.
Its response rate is 30-60%, but the recurrence rate is very high
after discontinuation. Adverse effects of tricyclic
antidepressants are relatively uncommon but may be severe.
Side effects of this group include cardiac arrhythmia, liver
toxicity, and central nervous system depression.15,17,34
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5. Combining desmopressin and the enuretic alarm
has been recommended to treat refractory nocturnal enuresis.
This approach can lead to a higher response rate.15,17,32
Prognosis
The spontaneous remission rate for primary MNE is
15% per year.36 However, the condition is associated with a
negative impact on child’s and family quality of life, leads to
low self-esteem, emotional problems, and high levels of
stress.1,2,37 Effective treatment of enuresis can improve the
quality of life of patients.37

Conclusion
The identifying of the type of nocturnal enuresis is
essential since it affects the selection of investigation and
treatments. Management of MNE should begin with effective
behavioral modification and motivational therapy. Additional
treatment must take into consideration the possible
pathophysiological mechanisms. Alarm treatment is an
effective treatment modality for older children motivated to
achieve dryness. Desmopressin is mainly used in the treatment
of MNE, caused by nocturnal polyuria, while combined
therapy is a treatment of choice in case of failure to improve
with a single treatment modality.
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