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A scheme for thinking 
about wetting in children
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Butler R.J. BJU Int 96:404, 2005

Prevalence of primary nocturnal enuresis
with age and severity

Cross-sectional study. Hong Kong. N=16 512.

Yeung C.K. et al. BJU Int 97: 1069, 2006.
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Rate of enuresis in childhood populations with sickle cell disease

Philadelphia(2x/wk)n=217, M>F

Jamaica(2x/wk, n=281

Nigeria(>1/month, n=209)

ALSPAC

Yeung CK

Field J et al Urol 72:81, 2008/n=213, 
Washington

Sickle cell disease and enuresis

Enuresis; ECH (n=48)Cheh, Rooke, 
Gathercole,Watanabe
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Other sleep components

Cartenuto M et al Sleep Breath. 2010 Jul 6. 
Facial patterns and primary nocturnal enuresis in children

Other sleep components
• Adenotonsillectomy improves symptoms of 

nocturnal enuresis (n=107) in children with OSA
– Cure 61.4%
– Improvement 22.8%

• Basha S Laryngoscope. 2005 Jun;115(6):1101-3

• Children with SCD have high rates of disordered 
sleep including high rates of OSA (10-79%)
– Rogers V J Clin Sleep Med. 2010 Aug 15;6(4):374-81.
– Daniel LC Pediatr Blood Cancer. 2010 Sep;55(3):501
– Salles C J Bras Pneumol. 2009 Nov;35(11):1075-83

Mechanisms of action: alarms

• Alarm is triggered when 
urine comes into contact 
with sensor

• Body-worn and bedside 
systems

• Behavioural conditioning 
mostly based on reward 
(operant) but also negative 
effects (aversive)

Mechanisms contd
• In successful alarm treatment

– 2/3 achieve dryness whilst sleeping through the 
night

– 1/3 have nocturia as a means of achieving 
dryness

• Alarms increase
– Nocturnal bladder capacity
– Daytime bladder capacity

• Taneli C Scand J Urol Nephrol. 2004;38(3):207-10
• Hvistendahl GM J Urol. 2004 Jun;171(6 Pt 2):2611
• Hansen AF Scand J Urol Nephrol Suppl. 

1997;183:59-60
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Do alarms work? Cochrane review

• Alarms are more effective than control                 
in RCTs

• Two thirds of children become dry during 
alarm use 

• One half remain dry after treatment

Glazener CMA. Cochrane Review, Feb 2003

Nocturnal polyuria

• Nocturnal urine volume > 130% x
Expected Bladder capacity (EBC) 

• EBC = Age (years) x 30mls  + 30mls
– (Age/years +1) X 30mls  
– Hjalmas formula

Using Desmopressin

• Desmospray; licence for enuresis removed.
• Desmopressin can be used for as long as symptoms persist

- reassess every 3 months (minimum one week off 
treatment)

• Desmopressin does not suppress endogenous vasopressin 
after 24/52 tmt Knudsen UB Urol Res 1991

Dose comparison

Desmopressin safety;
clinically sig hyponatraemia

• Medline search 1972-2006
• Post marketing safety data Ferring 1972-2005
• Ten million children used desmopressin world 

wide
– Approx 5 million intranasal (intro 1972)
– Approx 5 million oral formulation (intro 1987, melt 

2005)
• Sig hyponatraemia= headache, nausea, vomiting, 

altered consciousness, seizure due to water 
intoxication
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Clinically sig hyponatraemia; 
desmopressin

• Intranasal preparation
• 172 reports

– 145 PMS
– 27 additional Medline

• Pharmacokinetics
– 6-24 hours (prolonged 

effect in some 
children) Dehoorne J 
Urol 2006

• Oral preparation
• 6 reports
• Duration of action is 

dose dependent with 
optimal dose giving 8-
10 hours duration

Robson J Urol 2007

Safe use of desmopressin
• Fluid restriction before bed

– Sporting activity at night
• Caution coexistent conditions

– Cystic fibrosis
– D&V
– ADHD
– Prader Willi

• Supervision of younger children
• Caution with prodromal symptoms; headache, nausea, 

vomiting

» Thumfart J Urol 2005

Desmopressin in SCD

• Only one study comments on its use in very 
small numbers; in six out of ten patients it 
was successful
– Figueroa T. J Urol Vol. 153, 1987-1989, June 

1995
• No contraindication to it’s use as long as 

child can adhere to fluid restriction 
limitations

Reduced nocturnal bladder 
capacity

• Small bladder (monosymptomatic)

• Overactive bladder (OAB/non-
monosymptomatic)
– Daytime LUT symptoms in addition to enuresis
– Nocturnal OAB

Urgency: overwhelming desire to pass urine +/- incontinence. 
Counteracted by various holding manoeuvres including Vincents
Curtsey. Management of OAB

Bladder retraining
• Regular fluid intake
• Timed regular 

voiding
• Correct toiletting

position
• Charts

Drug therapy
• Anticholinergics

– Oxybutynin
• `2.5-5mg tds
• XL formulation

– Tolterodine
• 1-2mgbd
• XL prep

– Titrate slowly
– R constipation first
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REGULAR DRINKING AND TOILETTING CHART 

  HAVE A DRINK WHEN YOU SEE THIS PICTURE AND PUT A TICK IN THE SPACE 
 
 

WHEN YOU SEE THIS PICTURE GO TO THE TOILET AND THEN PUT A TICK IN THE SPACE 

Bladder capacity in SCD
• Only one study addresses bladder capacity 

in SCD +/- enuresis n=31
– Two matched groups all with SS, Jamaica
– 8-13 years 
– Overnight urinary osmolality and volumes not 

statistically different
– Enuretics had smaller FBC (ave 291 vs 395)p 

0.005
• Readett D Archives of Disease in Childhood 1990; 

65: 615-618

Causative factors

• Attribution by parents:

Jordan SS; Mississippi 2005

Jordan SS; Mississippi 2005

OR/& AND

ENURESIS DAYTIME   

MANAGEMENT OF UNCOMPLICATED CHILDHOOD URINARY INCONTINENCE (UI)

HISTORY
•Features of UI*
•Comorbidities
•Child/family factors

•1°/2° severity wakeability quantity, fluid- toilet patterns
Daytime symptoms        (if significant)
•Constipation, urinary tract infections, OSA (TREAT)
•Bedtime  routine, child perception, parental tolerance 
motivation

•1°/2° severity urgency frequency posturing fluid-toilet patterns 
Abnormal urinary stream (if significant)
•Constipation, urinary tract infections (TREAT)
•Child perception, parental tolerance-motivation, school issues

EXAMINATION
•BP
•Urine dipstick
•Abdominal palpation

DIAGNOSIS MONOSYMPTOMATIC N E NMNE OVERACTIVE BLADDER

•EDUCATION/SUPPORT/CHARTS*/ REWARDS* 
•CORRECT FLUID INTAKE*
•CORRECT TOILETTING*TMT

GENERAL
SPECIFIC

ALARM*
OXYBUTYNIN

(ALTERNATIVE
ANTIMUSCARINIC)

DESMOPRESSIN

FAILURE

REFER SPECIALIST 

•BP
•Urine dipstick
•Abdominl palpation
•Bladder diary MVV cc EBC*
•LS spine/lower limbs
•Genitals/anus
•Urinary tract US/PVR

ABNORMAL

SYMPTOM New challenges in managing 
enuresis in SCD

• Establish epidemiology including severity and current 
classifications

• Establish underlying mechanisms specific to SCD
– Sleep disorders
– Polyuria
– Bladder parameters

• Establish effective management pathways for SCD + 
enuresis
– Desmopressin sensitivity
– Alarm response
– Combinations
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