ENURESIS IN CHILDREN-
PANEL DISCUSSION
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DEFINITION
Monosymptomatic Enuresis S

Non Monosymptomatic Enuresis

Primary Enuresis
Secondary Enuresis

Nocturia
Nocturnal Polyuria
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e PRIMARY NOCTURNAL ENURESIS (PNE)

e SECONDARY NOCTURNAL ENURESIS (SNE)
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e MONOSYMPTOMATIC NOCTURNAL ENURESIS (MNE) &/

e NON MONOSYMPTOMATIC NOCTURNAL ENURESIS (NMNE)



* Nocturia is when you wake up more
than one time each night to go void
urine .

* Nocturnal polyuria occurs when urine is

overproduced at night while 24-hour urine

production volume remains normal.

e > 20%-33% of total 24-hour urine

* Nocturnal urine volume > 130% of expected

bladder capacity for age




CLASSIFICATION OF ENURESIS

//\

Time of Appearance Symptoms

Primary Secondary Monosymptomatic Nonmonosymptomatic

Secbndary

Enuresis was Enuresis started Nighttime wetting Presence of
always present after a period of IS the only nighttime and
daytime symptom




nocturnal en resis
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secondary causes

renal haematologica

chronic kidney disease ( sickle cell disease

lower urinary tract neurological

bladder dysfunction seizures
chronic uti spinal dysraphism,

postenor urethral valves
&’ endocrine
¥ diabetes mellitus
» diabetes insipidus

ectopic ureter

gastrointestinal
.0 sleep

pinworms :
obstructive sleep apneoa




MECHANISMS — ENURESIS

* Nocturnal urine production - ADH
* Nocturnal bladder storage capacity - detrusor
* The ability to arouse from sleep — cause or effect?



Nocturnal enuresis is caused by a mismatch
between nocturnal urine volume and nocturnal
bladder capacity

+
Inability to awaken when this occurs
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Nocturnal urine production —ADH |}

ADH acts on kidney

Less ADH | e
Abnormal v 2 receptors e
Genetic factors

Familial predisposition

NO “\DH Pl"CSCIlt- Collecting Duct s J‘\DH Pl‘CSCfIt- Collecting l:u([’i\ ‘

permenble to water a mall volum

NOT permeable to water and large volume of urine is

produced
produced ¥



Physiology —
v ADH/AVP[Vasopressin

v'Regulate body water &
blood pressure

ADH assists aldosterone
during hemorrhage - raises
intravascularvolume to
maintain tissue perfusion.

v'ADH is given during
hypotensive crisis.

Fathology —
vSIADH
v'Diabetes insipidus / - )

Anti-Diuretic Hormone

Supraoptic &
Hyp. ADH pro- Paraventricular

hormone nuclei

Released in response to minute increases in

lasma osmolality above 260 mOsmol/kg H20
Fi.e. hypernatremia) or in response Lo
decreases inintravascular pressure
(hypovolemia).

Serum Osmolality

Sensed by hypothalamic osmoreceptors
ADH binds Vz-receptors

Distal nephron aquaporin insertion

ADH™Aquaporins A
VN ? H,0 reabsorption

URINE

l Volume |
Osmolality
When osmolality returns

to baseline, ADH release stops.

Qox
H

L Hz0reabsorption

» URINE
| Volume
Osmolality
I




DESIGN & OUTCOMES: , ,
24hour urine collection

1 Low ND
< 100% EBCage \ I Osmolality I

High-normal ND | Creatinine I
100-129% EBCage [ - _—

Volume I

Nocturnal polyuria
139

ND > 130% EBCage I Duration I
5-18 years 4 day — 4 night portions

Treatment naive enuresis Equal intervals

Nocturnal polyuria
group

IPNA

Diuresis rate/EBV ratio corrected for time (%)

0,0025

0,0020

0,0015

0,0010

0,0005

0,0000

@, Pediatric Nephrology

=== ND <100% EBCage
=== ND 100-129% EBCage
=== ND >130% EBCage

D1 D2 D3 D4 N1 N2 N3 N4
Timed urine collections (day: D1-D4, night: N1-N4)




Intrinsic
circadian clock

Sleep, light,
activity, food

Circadian
regulation of

urine output w® , :
‘ . Tubular
reabsorption
/

Hemodynamic
factors

Blood
pressure 4

Central blood
volume




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 t/ sleep efficiency l/ poor sleep quality.
sleep fragmentationt / periodic limb movement t

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?

A Soft
palate

~Uvula

Insomnia Snoring Dry Mouth Mornmg
Throat Headac

CQQG’

Memory Attentlon Depresston Fatigue Nocturia




Sleep disordered breathing

increased bladder pressure

pressure-induced natriuresis

nocturnal diuresis and natriuresis

Enuresis
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Arousal disorder «

&

Nocturnal polyuria

Decreased

Frequent

disturbed sleep
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Respiratory
obstruction

bladder
capacity

Constipation

Dysfuctional
voiding

ADHD




Functional bladder capacit

Storage Phase

Sympathetic
nerve
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. Recurrent cystitis
. Bladder irritants

. Day time symptoms

BBD

. Neurogenic bladder
. Valve bladder

. Behavioral issues

Changes :

“-\,Urothellum =

Urqth_g-:lium Nerve
/,_,/' \\ |
—> Neurogenlc ~—>, Myogenic

In
. changes / -\ changes

My

\L/

Aberration in the voiding reflex leading
to involuntary detrusor contractions



Failure to awaken in
response to bladder
sensations; deep and
fragmented sleep;
excessive daytime
sleepiness

\

Abnormal nocturnal plasma

vasopressin releass

NP: Noctumal polyuria
OAB: Cver active bladder

\

Co-existing daytime
symptoms including
urgency, frequency and
incontinence; are often
therapy resistant




CLINICAL HISTORY

* Parents

* Children

* Family / school issues
* Day time symptoms

e Psychological

* Neurological

* Anatomical

 voiding diary



(Excessive Thirst)

Polyphagia (Excessive
Hunger/Increased Appetite)

=JUENG=

* Chronic diseases — renal tubular disorders
* Psycomotor development
* Diabetes mellitus / insipidus



divided Into storage, volding
and postmicturition symptoms

Storage Voiding Postmicturition

Frequency * Hesitation * Feeling of incomplete
Nocturia +  Weak stream emptying

Urgency * Intermittency + Postmicturition dribble
Incontinence Strain
Bladder pain Terminal dribble




Parasomnia

(abnormal
phenomena
occurring
during sleep)

Sleep
R disturbances

duringetecp | e @

(]
U

Movement
disturbances
during sleep




HILDREN AND MENTAL ILLNESSE

At home
e In school Attention Deficit
AT . Hyperactivity <. _
With friends Disorder (ADHD) Autism
Spectrum
1 Disorder
* Child Anxiety
* Parents Disorders ™.

e Caretakers

Disorders




? FAMILIAL ? GENETIC

75% risk where both parents
have been enuretics as children

| 45% risk where only one parent
has been enuretic

. 15% risk where there
IS no parental history
of enuresis




Is protein rich diet a cause ?

NOCTURIA @ POLYURIA

INTERNATIONAL NOCTURNAL POLYURIA RESEARCH GROUP (INPRG)



Bladder-Irritating Foods

Avoid...

Carbonated Coffee, Tea Acidic Fruits
Drinks

po
%
O

= O

I

Tomato-Based
Products

Food Dyes

° af

Spicy Foods Sugary Foods




BED WETTING MONTHLY CHART

]‘ ( MARK THE DATES WITH X ON WHICH YOUR CHILD HAS WET THE BED




Sleep time: Wake up time:

Gender:

Total fluid intake = | Total urine volume =

Night time urine volume Nocturnal Polyuria: Yes/No

Total urine volume (24 hours)




Voiding diary

(the time your child
asked to go to the
bathroom)

AMOUNT
(please write the volume
down as small,
medium or large)

WET / DRY
(were your child’s
underwear dry or damp
before voiding?)

BOWELS
(please indicate the
time of your child’s

bowel movement)




PROGRESS CHART







CLINICAL EXAMINATION

* Anatomical
* Neurological
* Mental comprehension

* Psychological




Neurogenic bladder
High ARM bladder
Valve bladder

Spinal cord anomalies

Bladder — \/ \>

Toblodderneck
fistula

Urethra ,J“{’“
[Nt T— Sphincter
\ complex
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Carelessness
Forgetfulness Risky behavior

f

P { Symptoms in Children

N

4 ADHD Signs and o

l

ifficulties sitting still Trouble getting alo

3 \’*XD’(

Daydreaming Disorganization




DEPRESSION
SIGN AND SYMPTOM

THOUGHTS OF DEATH

HELPLESSNESS

ANGER

GUILT CAN'T CONCENTRATE

ENERGY LOSS
WEIGHT CHANGES
LOSS OF INTEREST SLEEP PROBLEM
IN DAILY ACTIVITIES ’“"¢ ’-
Te,



INVESTIGATIONS

e Urine examination
 Ultrasound examination

* Uroflowmetry

* How to diaghose — nocturnal polyuria



Urine
Urobilinogen

Urine
Glucose

Urine
Bilirubin

Urine
Ketone

Blood
in Urine

Urine
pH Level

Urine
Protein

Urine
Nitrites

Urine
Leukocytes

Normal urine analysis

Normal values are as follows: .

Color —Yellow (light/pale to

dark/deep amber) °

Clarity/turbidity — Clear or
Cloudy

pH —4.5-8

Specific gravity — 1.005-1.025
Glucose - <130 mg/d
Crystals — Occasionally
Bacteria — None

Yeast - None

Casts — 0-5 hvaline casts/ lpf

BACTERIURIA
GLUCOSURIA
PROTEINURIA
SPECIFIC GRAVITY

Ketones — None

Nitrates — Negative

Leukocyte esterase — Negative
Bilirubin — Negative

Urobilirubin — Small amount (0.5
I mg/dL)

Blood - £3 RBCs

Protein - <150 mg/d

RBCs - <3RBCs/hpf

WBCs - <2-5 WBCs/hpf

Squamous cpithclial cells - <15-2(
squamous cpithc]jal cells/ h f




Normal values :

 50to 1200 mmol/kg
12 to 14 hour fluid restriction: > 850 mmol/kg

' HYPEROSMOLAR URINE
' HYPO OSMOLAR URINE




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

2. Rectal diameter >3cm




Voiding diary VS Uroflowmetry

Voo s Bpached | wake Virm Semet | e g
e A
Wseims 1" P

VOIDING DIARY

' Flow rate
(ml/second)

Maximum
flow rate

;‘\’oidcd volume Average :

.............. =

flow rate

Flow time




TREATMENT

* Drugs

* Enuresis alarm

 Combination

* Antidepressants ?

* Anticholinergics ?

* Newer combinations — biofeedback / ? Surgery / botox /NTD

* Treatment holidays ? When to stop ?



Treatment
Non medical

General measures

- restrict fluid 3-4 hours before bedtime

- empty bladder before retiring to bed

- encourage child to make bedtime
resolution

- keep a chart of wet and dry nights

- reward for dry nights

-Avoid punishment/criticism



Desmopressin
- 3 1st line ttt.
Q It is a vasopressin analogue
that reduses the amount of urine
produced at night.
1 Age : 6 years or older
 Dose : 0.2 - 0.4 mg at bed
time.

Demopres

Desmopressin
Nasal Spray

[FERRING|

HANBMATEUT T
-

Desmopressin
A-cetate Tablets

e

Mlmlm

, W
Tablets



3RDLINE DRUG :
TRICYCLIC ANTIDEPRESSANT

Imipramine

Tablets

125 ml

Dry Tropan ‘-:3 2ND LINE DRUG - e

Also contains lactose, sucrose and
) sunset Yellow E110

. N fan % 3 .
ANTICHOLINERGICS e 4
Forurinary incontinence E 4.2

28 Tablets




TYPES OF ALARM

&b == Waterproof Sens8
PDetective [
sl Top Sheet

W, (Blanket

Wireless Alarm Unit

(&

Sensor



B C

Activate the Test the Alarm Adjust the
Battery Elastic Band

b

‘ 3
1 "
!
N— —




drops of urine signal to alarm unit DRI Sleeper® alarm sounds child wakes up
(by wire or radio signal) Alarm unit

Urosensor™ Trains the
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Child and family centered care
Inform and educate — no blame
Do not exclude under-7s

General measures

1st line

Alarm treatment Desmopressin

High success rate Rapid improvement

Lower relapse rate High success rate
Hard work and Higher relapse rate

needs support Fluid restriction

Enuresis alarm + Desmopressin
2nd line
Anticholinergic + Desmopressin

Oxybutynin
Tolterodine




Clean intermitted
catheterization

Specific Urotherapy

» Biofeedback
» Pelvic floor training
» Alarm treatment
« Neuromodulation

Standard Urotherapy

» Information and
demystification

» Life-style advice
 Instructions / behavioural
modification
« Registration
« SUPPORT




Posterior Tibial
Nerve Stimulation

Nerves that control
the bladder muscles




Transcutaneous Electrical
Nerve Stimulation (TENS Or TNS)




Measurement of
Brain’s Electrical Activity
and Physiological

Patient

Audio - Visual
Feedback
¢mmmmme

---~

S

Measured Signal
From Sensor - Transducer

Biofeedback Therapy

You can learn to control your body's functions

Audio - Visual Stimulation
Screen Display

Signal
Processing




Decreasing
Bladder Spasticity
with Botulinum
Toxin Injections

Claire C. Yang, MD




DIFFICULT SCENARIO 1 - DR AMISH :

* Football player under vigorous training / more
water intake / difficult to arouse from deep sleep -

e whattodo?




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

e Whattodo ?




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




e 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 % to73%
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



0%

of people with
Down syndrome
will have a
congenital
heart defect.

Dy, | >
) | =
| u?ﬁ | 3 y :
DA-approvedfor:

¢ Depression
¢ Enuresis (bedwetting)

sed off-label for:
 Generalized anxiety disorder
& Panic disorder

& Chronic pain

 Sleepwalking

b Sleepterrors

¢ Confusional arousals

Oynamic interactions:

< Serotonergic (strong)

% Sedation/'CNS depression
(moderate)

< QT prolongation (mild)

< Anticholinergic (strong)

< Lowers seizure threshold
(moderate)

< Hyponatremia (5-HT)

< Hypotension (strong)

Kinetic interactions:

% 2C19 substrate
¢ 2D8 substrate

All TCAs
are 206
substrate

2C19
substrate

ONLY MEDICINE
T o1 0 REACHOF G



 Biofeedback training
* Motivational training
* Occupational training
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DIFFICULT SCENARIO 3 — DR SANGEETHA :

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

HOWDO TKNOWTF A'CHILD

e Whattodo ?




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.
e Step 3: Assess the profiles of psychological strengths and weaknesses
of the child and his/her environment by diagnostic interviews, and

questionnaires (e.g., 1Q, 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
e 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

IUUAY VO bPEFURE

Biofeedback Therapy And The New Applications

Brainwaves

Tracking And Evaluation
With Neurofeedback



DIFFICULT SCENARIO 4 — DR SENTHIL GANESH : K |

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

e Whattodo ?




CIC - Clean Intermittent Catherization
NTD — Night Time Drain




MITROFANOFF PRINCIPLE

VESICOSTOMY BUTTON
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Augmentation Bladder
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