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DEFINITION

S Monosymptomatic Enuresis 

Non Monosymptomatic Enuresis

Primary Enuresis 

Secondary Enuresis

Nocturia 

Nocturnal Polyuria 

















MECHANISMS – ENURESIS 

• Nocturnal urine production - ADH

• Nocturnal bladder storage capacity - detrusor

• The ability to arouse from sleep – cause or effect?





Nocturnal urine production – ADH   

• Less ADH 
• Abnormal v 2 receptors
• Genetic factors
• Familial predisposition
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Graphical
Abstract

Circadian rhythm of water and solute excretion 
in nocturnal enuresis

HYPOTHESIS: Several circadian rhythms of the kidney play a role in the pathogenesis of enuresis. 

DESIGN & OUTCOMES: 

Karamaria et al. 2022CONCLUSION: Abnormal circadian rhythms of the kidney are involved in 
the manifestation of nocturnal polyuria. Increased diuresis rate early in the 
night, as well as the total nocturnal diuresis volume, are equally important. 
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Osmolality

High-normal ND 
100-129% EBCage

Low ND 
< 100% EBCage

Nocturnal polyuria 
ND > 130% EBCage
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SLEEP – CAUSE OR EFFECT

• Enuresis is caused by deep sleep – earlier theory.

• Sleep EEG failed to show any convincing abnormalities in sleep architecture 

• Recent theory - signals from an overactive bladder causes increased arousal levels during 

sleep. 

• Sleep latency     / sleep efficiency       /  poor sleep quality. 

• sleep fragmentation      /  periodic limb movement  

• New pathogenesis paradigm - sleep in children with enuresis may in fact be too “light” 

and inefficient and currently focus is directed toward possible daytime consequences of a 

disturbed sleep.



The ability to arouse from sleep –
cause or effect?







Functional bladder capacity 



1. Recurrent cystitis 

2. Bladder irritants 

3. Day time symptoms 

4. BBD

5. Neurogenic bladder 

6. Valve bladder 

7. Behavioral issues 





CLINICAL HISTORY 

• Parents 

• Children

• Family / school issues

• Day time symptoms

• Psychological 

• Neurological 

• Anatomical 

• voiding diary 



• Chronic diseases – renal tubular disorders
• Psycomotor development 
• Diabetes mellitus / insipidus 







• At home 
• In school
• With friends 

• Child 
• Parents 
• Caretakers 



? FAMILIAL  ? GENETIC 



Is protein rich diet a cause ?









Voiding diary







CLINICAL EXAMINATION

• Anatomical 

• Neurological 

• Mental comprehension

• Psychological 



• Neurogenic bladder
• High ARM bladder
• Valve bladder 
• Spinal cord anomalies







INVESTIGATIONS 

• Urine examination

• Ultrasound examination  

• Uroflowmetry

• How to diagnose – nocturnal polyuria 



• BACTERIURIA 
• GLUCOSURIA
• PROTEINURIA
• SPECIFIC GRAVITY



• HYPEROSMOLAR URINE 
• HYPO OSMOLAR URINE 

Normal values : 

• 50 to 1200 mmol/kg

• 12 to 14 hour fluid restriction: > 850 mmol/kg



1  . Post void residual urine – significant  ? –
>  10%  of the bladder capacity 

2. Rectal diameter >3cm 



UroflowmetryVoiding diary   VS 



TREATMENT 

• Drugs 

• Enuresis alarm

• Combination 

• Antidepressants ?

• Anticholinergics ?

• Newer combinations – biofeedback / ? Surgery / botox /NTD

• Treatment holidays ? When to stop ?







2ND LINE DRUG -
ANTICHOLINERGICS

3RD LINE DRUG :
TRICYCLIC ANTIDEPRESSANT















Posterior Tibial 
Nerve Stimulation 



Transcutaneous Electrical 
Nerve Stimulation (TENS Or TNS)







DIFFICULT SCENARIO 1 – DR AMISH : 

• Football player under vigorous training / more 
water intake / difficult to arouse from deep sleep –

• what to do ?



• Educate the child and the parents about enuresis – not a disease

• Reduce the stress / POWER  NAPS – perform/win in football matches

• Avoid energy drinks, chocolate containing energy bars or supplements

• If infrequent enuresis episodes 1-2 week then no treatment

• Counseling for frequent day time voids 4-7/day, fluid intake to 2-2.5 
litres/day with restriction after dinner time

• Diaper/plastic bed sheet use if frequent episodes or affecting his 
performance  



DIFFICULT SCENARIO 2  – DR KIRAN :

• Child with ADHD/ downs syndrome  – on therapy / 
less comprehension / frustrated parents with 
sleep deprivation 

• What to do ?



• 8 y boy with Downs syndrome

• Presents with primary 
nocturnal enuresis 

• Frequently voids 8-10 times/ 
day

• Occasionally wets during the 
day 

• Passes hard stools once in 2-3 
days 

• Fecal incontinence 

Behavioral issues 

Hyperactive 

Excess temper 

Cries often

Socially withdrawn 

Is scolded and beaten by 
parents for wetting clothes 



• Clinical issues 

• Primary non monosymptomatic enuresis with fecal incontinence

• Day time frequency 

• Psychosocial stressors – ADHD, Emotional issues 

• Down syndrome  



• Incontinence rates in children with Downs syndrome  range from       45 % to 73% 

• 20% cases- Nocturnal Enuresis

• 35%- Day time urinary incontinence 

• 45%- both daytime + night time urinary incontinence 

•

• At risk for delayed toilet training ( 81% after 5 y age) 

• Constipation in about  50% 

• Often correlates with degree of Intellectual disability 





• Biofeedback training
• Motivational training
• Occupational training 



DIFFICULT SCENARIO 3  – DR SANGEETHA :

• Attention seeking child / divorcing parents / low 
self esteem / bullying in school/ depressed child / 
old grandparents as care takers –

• What to do ?



STEPS IN ASSESSING THE PROBLEM

• Psychological problems are present in up to 30% of all children with 
enuresis

• Step 1:Detailed psychiatric/psychological assessment by a multidisciplinary 
team of trained professionals including a child psychiatrist/psychologist

• Step 2: Use a standardized classification system to diagnose depression.

• Step 3: Assess the profiles of psychological strengths and weaknesses

of the child and his/her environment by diagnostic interviews, and

questionnaires (e.g., IQ, parent–child interactions).



MANAGEMENT 

• Counseling, provision of information, encouragement

• Reduction of distress  / MOTIVATION  are the crucial steps 

• Enuresis and comorbid disorder- depression can be treated simultaneously by the multi 

disciplinary team

• “simple” cognitive behavioral techniques: Observation, self-monitoring, and registration of wet 

and dry nights

• Alarm treatment - the most effective therapy 

• Other cognitive behavioral additions (such as arousal training) can enhance the effectiveness of 

alarm treatment

• Vasopressin analogue 



Biofeedback training 



DIFFICULT SCENARIO 4  – DR SENTHIL GANESH :

• Small capacity bladder – valve bladder / detrusor 
hyperactivity / failing kidneys  / resistant to drugs 
/ unwilling for night time drain ?

• What to do ? 



CIC  - Clean Intermittent Catherization
NTD – Night Time Drain 



MITROFANOFF PRINCIPLE 

VESICOSTOMY BUTTON 



MITROFANOFF  

Augmentation Bladder  




