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PREVALENZA

> 5ANNI-18 ANNI

15%

> 18 ANNI

1,5%

2:1

>3 NOTTI BAGNATE/SETTIMANA

" 90% TRASMISSIONE PER VIA

! AUTOSOMICA DOMINANTE AD
| ALTA PENENTRANZA

|

1= 1/3 CASISPORADICI

|

|=? ASSOCIAZIONE

I GENOTIPO/FENOTIPO

Tdentification of genetic loc associated with nocturnal =0 8vaires
enuresis: a gesome-wide association study ::;“;:
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PROBLEMA DIFFUSO
CARENZA TRAINING PROFESSIONALE
“LINEE GUIDA “VECCHIE”

LINEE GUIDA “IPERSPECIALISTICHE”

INTERNET INACCURATO/INAFFIDABILE

didgngeri :
PROVE ED ERRORI”: EFFETTO DELETERIO 15 0/ 108lico >~
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Urinary incontimence in middle aged wesm=r =
childhood cnuresis and other lifem@risk factors )
i a Briush prospecuve cohiort — e -

Dmman Mada, Lassbe Condvan, o bus Moy

J Ural 2008 Mexeh ; 17503 Pr 1): 939993,

~
Childhood Urinary Symptoms‘ﬁ.;edlct Adult Overactive Bladdeg
e am ==
Symptoms =
Mary Pat Fitegerald” T

From the Dapatmois of QO ioa Gy maooiogy o Lvology, Copyala Liniverslty Maagvoar Cendar,
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Enuresis in chiidhescsmi TITa ¥ dndfeeslangontinence
in adult lifeSdg they share 2 common cause?-

/

RIS PRAL SN A et CAR O
e tnad B e AT ) e s et Sy

et b b | —

Objective: to investigate any ASSOCIATION BETWEEN URINARY OR

FECAL incontlne.nce and childhood bedwetting

Participants{1021 womenjeferred to a gynaecology outpatient clinic

Results: -

»> history of childhood bedwetting in 29.6% and 21.1% of women
WITH and WITHOUT Ul respectively (P < 0.05)

» Women with SUI had significantly HIGHER RATES of enuresis in
childhood (35.4%) than those without it (21.1%; P = 0.003)

» FECAL INCONTINENCE was significantly MORE COMMON in
women with a history of bedwetting in childhood (P < 0.05)
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RECLLAR MIMICIE

The impact of a history of childhood nocturnal enuresis on adult nocturia

Sany e i gsore el Kate Tore'
L U etern e
ABSTRACT
Aim; This study exammned the assocaton betwesn a chikihood history of nociurmal
enuress and noctuna and urgency as an adult = s
e

Conlusion: A chichood history of noctumal enuresis, periculery nocturmgehuress tha
resobed a3t >12 years okd, was assooatad with an increased frequency of adult noctuna
ané urgency. The impact of prewous nocumal enuresss on adult noctuna and urgency
peesents a rst that i cormparable to -{.Xh"g?ﬂ prostatic disease.
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Childhood Symptoms and
Events In Women With Interstitial
Cystitis /Painful Bladder Syndrome

Hoanath M. Pators, BKIm A, KITBgar. ana Iasim A, Sora e

HIGHER PREVALENCE of a

HISTORY oF CHILDHOOD
DYSFUNCTIONAL VOIDING
in women with
O URINARY FREQUENCY (P = 0.004)
0O URGENCY (P = 0.03),

O STRESS INCONTINENCE (P = 0.01),
O URGE INCONTINENCE (P = 0.009).
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National survey of URINARY (UI) and FECAL

AL FR IO S O INCONTINENCE (FI) and SYMPTOMS OF PELVIC
Pibte Xty £ & 110 00 K 5508 he e ORGAN PROLAPSE (sPOP)
Oikboodvemia a‘;"m‘ - i\?&-du’uu - random sample of 20,000 nulliparous

8 women aged 25-64

e vy Neae .

Women 2 5 years of age having CHILDHOOD
sy NOCTURNAL ENURESIS (CNE) compared

with those without the condition

One or more PFDs occurred in 38.3% of women with CNE compared
to 23.8% in those without CNE (p < 0.0001).

Mixed Ul had the strongest association with CNE (OR 2.63)

The rate of Fl was 11.2% in the non-CNE group and 16.8% in those
with CNE (p <0.0001)

SPOP 2.6% in the non-CNE and 4.8% in the CNE group (p = 0.0004),
The prevalence of lower urinary tract symptoms was CONSISTENTLY
HIGHER in women with a history of CNE:

overactive bladder 32.6% versus 18.4%

daytime micturition > 8/day 29.6% versus 24.0% (p < 0.0001),
nocturia 2 2/night 12.4% versus 7.8% (p < 0.0001)
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LIFE COURSE THEORY LIFE COURSE EPIDEMIOLOGY

Bopryeg) Cononpis of Lt Coume Tonory aned Ui Comnt
Epstamciogy o e Dk of Bladder Heskh w Lower Urmary
i Samptiens wniny) U et Vs ws

A e, N

PR LR | A MR T W— 5T -
-——

Sanate oy e T

s ) by e s s Amatrn Sw————

B LR L)

T ¢ b— - o o -

o e WL

e e . pw— o g Vas e o —tn
Tt

P

A ASONE W R TR 8 AR W DR S000. 8 e
e

o

Brady S. et al.
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Focus su IDENTIFICAZIONE e TRATTAMENTO DELLE LUTS piuttosto
che attenzione Al RISCHI E Al FATTORI PROTETTIVI che possono
INFLUENZARE il buon funzionamento della vescica.

Scarsa familiarita ricercatori con concetti di LIFE COURSE THEORY

15
E%-  vesie Fermake
16% .
14%
12%-
£ 1om.
12
6% - : ]
o) (
N |
0% . é : i : ! : :
5-14 15-24 25-34 35-44 45-54 55-64 G5-74 75-84 >85 Total
Age (yrs)
Thomas TM, et al. Br Med J. 1980
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= PROBLEMA DIFFUSO WHY

* PERSISTENZA IN ETA’ ADULTA
= LINEE GUIDA “VECCHIE”
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= LINEE GUIDA “IPERSPECIALISTICHE”

= “PROVE ED ERRORI”: EFFETTO DELETERIO te’QPeuti(o
= IMPATTO SU AUTOSTIMA/AUTONOMIA sistenzigle
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= ALTO IMPATTO FAMILIARE: INTOLLERANZA

= |MPATTO SU ARCHITETTURA SONNO

f '.“

= CARENZA TRAINING PROFESSIONALE "JWRES »

» Percorsg P

= “INTERNET INACCURATO/INAFFIDABILE diagnosy =
ico
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BIAS

Nevéus T, el al. J Urol. 2006 Jul;176(1):314-24.
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Prevalence of nocturnal enuresis and its influence on quality of life in school-aged children.

Sttt T O, G 0%, Demntue A (g 5° Karagon W’
Studio prospettico condotto su 1984

bambini di eta 6-13 anni (mediante
somministrazione di questionario
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epilepsy (24%) and enuresis (24%)

eczema (19%), alopecia (19%) and

Diseases such

SCORED HIGHER
Than diabetes (19%), localized
acne (16%)
Bettie PE, BR J Dermatol 2006

Dysfunctional voiding can affect a child’s self-esteem,
interpersonal relationships with peers and parents

(T risk of physical abuse) and have impact on schooling
(underachieving at school) and later sexual activity

Redsell SA. Child Care Health Dev. 2001; 27:149-162
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Comparative analysis of the frequency of
lower urinary tract dysfunction among

institutionalised and non-institutionalised children.
Barroso UJ, et al. BJU Inter. 2006; 97: 813-15
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Andersson cited the relationship between
DEPRESSION and DETRUSOR OVERACTIVITY
» DEFICIENCY IN SEROTONIN (5-HT) and its
metabolism could be associated with LUTD.

CLINICAL INQUIRIES  memmmze

/
s My W .
=== | ()/Does primary nocturnal 10% LOWER
" ’ . . '
oo | enuresis affect childrens SELF-ESTEEM
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Muscoli pavimento pelvico maschile
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Neural Control of  cerebest cortex

Micturition
Felvic nerve
parasympathetic fbers -
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 Furzioni !

| Smod vare, oot |

FIBRE AFFERENTI PROVENIENTI DALLA CUTE E MUCOSA PENIENE E
DALLA CUTE DEL PERINEO
FIBRE EFFERENTI DIRETTE ALLA MUSCOLATURA STRIATA PERINEALE DEL PAVIMENTO
PELVICO (MUSCOLI BULBO-CAVERNOSI E ISCHIO-CAVERNOSI)

26
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Childhood enuresis is asscciated with shorter intravaginad ejaculatory laency time in heaithy men.

= T

INTRAVAGINAL EJACULATORY LATENCY TIME in men with a history of
monosymptomatic enuresis is significantly SHORTER than that of controls

S

ONICINAL PAPLR g A oL

Is there a correlation between intravaginal ejaculatory
latency time and enuresis? An exploratory study

Hokan Keyuncy', Ege Can Sevelogh, Safak Karacay’, Armnat Tunc Qadamir®, Mehmwet Kalan®
Faruk Yunciek'

EMGr Yo B LM T M LU % 1100 OF S e (M Ny
7 A APER, Ar INWORA, LA

1
vt e s oyl reovd et v e COMMON DEFICIENCY IN I

- plitio o rtarg oo e I INHIBITORY SIGNAL PROCESSING
Central European Journal of Urology Dec. 8, 2013 I IN THE CNS MAY UNDERLIE I
BOTH I
Gokce et al. revealed a HIGHER PREVALENCE OF I THE INABILITY TO |
ME in patients with lifelong PE than observed in || INHIBIT EJACULATION |
a healthy population I CONTROL MICTURITION |

27

CORRELAZIONE PE /ENURESI

: ALTERAZIONI NELL'ATTIVITA DELLA SEROTONINA NEL SISTEMA |
/ NERVOSO CENTRALE E PERIFERICO I
I possibile meccanismo sottostante comune in EP e ME |

L o e o e o o o o o o e e e e e e e e e e

Waldinger MD. The neurobiological approach to premature ejaculation. J Urol. 2002; 168: 2359-2367.

Waldinger MD, Olivier B. Animal models of premature and retarded ejaculation. World J Urol. 2005; 23: 115-118.
Catacutan—Labay P, Boyarsky S, Gerber C. The effect of serotonin (5—hydroxytrypta- mine) on ureteral peristalsis.
Invest Urol. 1966; 4: 224-234.

Testa R, Guarneri L, Poggesi E, Angelico P, Velasco C et al. Effect of several 5— hydroxytryptamine(1a) receptor ligands
on the micturition reflex in rats: Comparison with way 100635. J Pharmacol Exp Ther. 1999; 290: 1258-1269.

28
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Muscoli pavimento pelvico femminile

/ TN Muscolo
Uretra ‘ \ ~——r del

vimento
; Ano ke ,
Vagina pelvico
29
Urethral Sphincter Muscles
30
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Chiozza ML, Graziottin A. Urge incontinence and female
sexual dysfunction: a life span perspective.
Urodinamica; 2004 14 (2): 133-138

Unfortunately, a /350! %
communication failure: {11l =TT ETE1E
the pediatric world frorm the

gynecologicalurological one, ).y
being a sort of invisible wall® | *

separates the two clinical domains.

Greenstein A, et al.

Childhood nocturnal enuresis in
vulvar vestibulitis syndrome.

J Reprod Med. 2005;50(1):49-52.

Primary Vulvar Vestibulitis Syndrome
26,6% women had a history of childhood enuresis

31

PROBLEMA DIFFUSO WHY

PERSISTENZA IN ETA’ ADULTA
LINEE GUIDA “VECCHIE”

LINEE GUIDA “IPERSPECIALISTICHE” ALY,

CARENZA TRAINING PROFESSIONALE m”RES’ 2
[ >
“INTERNET INACCURATO/INAFFIDABILE I;'d (Ofsq =
0N0Stigy >
“PROVE ED ERRORI”: EFFETTO DELETERIO teft_?peuﬁ(o
IMPATTO SU AUTOSTIMA/AUTONOMIA mls'enlidle “

ALTO IMPATTO FAMILIARE: INTOLLERANZA
IMPATTO SU ARCHITETTURA SONNO

2006: PUNTO DI SVOLTA

32
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PAPIRO DI EBERS 3500 B.C. I

I Nel 1862 il documento é stato acquistato a Luxor, dal famoso

I egittologo e collezionista Edwin Smith e che, nel 1872 0 1873, &
stato comprato da Ebers. Si racconta che sia stato trovato tra le

I gambe di una mummia proprio a Luxor. I

George Moritz Ebers, agitlologo tedeseo
del secolo scoren, scopra 8 Tebe un papwro
che parla della medicna deghi egizi (XVII dinaslia).

In queslo papiro si parla anche di problemi vescicali
(LIEPZ}G, VERLAG VON WILHELM ENGELMANN,
1875)

| tratamenti =i basano sull'uso radici & una
panta denominata gadel, uva, miele, bacche
o ginepro, birra dolca.

Uns pagra dells tavels 50 in cu = parls di problesmi
dedia minzions

33

1. Enuresi: alcune note di epidemiologia

LI Y AT B T 1Y

Aboermeal dumal ythm of lasme »2s0peesain and UInaTy Output in pasents with enuresis.
UL G U USSR 2 Pakaa e Dilus £
R LR Y

2.500 1989
a.c.

- e o o el == —-
| Medioevo, Paul di Egine (620 - 680) : somministrazione di tonici come olio e vino caldo.
1 Thomas Phaer (1510 - 1560), padre della pediatria inglese, : “Prendete dei ventrigli di
gallo, essiccateli, riduceteli in polvere e somministrate questa polvere due o tre volte al
giorno!”
I Secoli successivi : terapia a base di vescica di animale polverizzata, intestini di topo o
| cervella. Talvolta si esigeva che il bambino enuretico schiacciasse nella sua mano un
1 topo vivo.
XIX secolo : trattamenti farmaceutici a base di stricnina o di estratti di belladonna
! XX secolo : trattamento con gli antidepressivi triciclici, I'imipramina (Tofranil®).
1 1977: efficacia desmopressina.

34

06/10/24

17



06/10/24

CESPER 2024

35

N
il ~:_
S.
i
L“,-M. ’ﬂe /5”»/,%
A
s W
Z2 W
D ’.;—f
= W
R
m ALY

_.2:.

__.? *

Hirae,
. s :rk

\\\\ m\

36

18



CESPER 2024

Mumcerner Study 2 fr J Urold 10598 May' 81 Supni 3 06-9
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An Italian epidemiological multicentre study of
nocturnal enuresis

&

ML Cwocss ' L Semardive, ' Coone, ' Dal Qedo, P Feraus, P L Qlorgl C Montemo

P VYetueo

ltis important that a
CONSENSUS about
THE '"WORKING DEFINITIONS'
of enuresis is reached
TO AVOID BIAS in the
RECRUITMENT STEP, to carry out
COMPARABLE EPIDEMIOLOGICAL
STUDIES and to obtain
ADEQUATE THERAPEUTIC RESPONSES.

Eroot Poacian. 2022; 10: Q72761
Pubiahod ondine 202 Aug '2, doc 10, 030 rea JORS S7RTR

Bibliometric and visual analysis of nocturnal enuresis from 1982 to 2022

Wore L ' Gy e, ' Weess D ' Yooos UL " L 2haog., * 2ouko Y™ * -~ we Yordonn Hoog®™ ' -*

Neowher & pvdins

'.;...u....mI|||||||II|I||||l“|\||l

-r"""x'xrail'xllllalnlbll e23ls?

e et e @ ——— et 4
——aall

Srwncy of Pt Aces
’.--_--‘

38
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1. Enuresi: alcune note di epidemiologia

2.500
a.c.

L LN Y AT e

Aboermeal dumal rythm of lasme »250peesain &nd UInaTy Output in pasents with enuresis.
SR Cader LB VMR 2 ol Ralus
TR VATt e

1989 2006

The Standardization of Terminology of

Lower Urinary Traed Funetion in Children

and fAdolescents Report from the Standardisation

Committes of the Internationnl Children's Continence Bociety
Tryggre Revee, " A e d, Pise . Kelmi 4

Sinani Hamer, Wendy Bmrer, Trosls Banoh fecpenoen, Samn Blisip, Johan Yands Wills,
U o Koo Y pune s s € hristian Dochows

39

The TERM DYSFUNCTIONAL VOIDING has become relatively
NONSPECIFIC often being used to characterize ANY CHILD with
voiding symptoms or urinary incontinence.

——— e e

Saond o n s wend Selhunboss w0 benver wrloery aa chiaro e inequivocabile:
drabiscton b chiblan

I —

L s

A R -
e — e ——

condividere un linguaggio

=ridurre confusione
=rendere confrontabili i dati

Ths Stancdardiestion of T melogy of

Lowver Urinary Tracd Function in Children
and Adolescents Report from the Standasrdisation

Committes of the Infternotionol Children's Continenes Socioty 2006

= P

SHinsr Aeoear. Wendy Wrrer, Trasls Hoancl Secpenan, Saarve Bittig. Pohsn Yands Wknlks,

T d, Pirt Hiosheke, Keldmnm Hidlmas i

Uhanpberong Yeoang noed fane @ hrl-ru:m !uurhu-

Fom s Bemme o Frdorre foge ragre Dpgmacka L ey i AL VI, L e, Dbt S Coole’ i

sl Pk i Pyt i epenmity syt oot o il By ey B puiminkmete: ngt Pl by L i wini’ oppiemiond

Frrtis o (FUL rad el Mophobgs V@2 e [lusrein Hoapon, Sfea Samon e of Doviags. Uiakie s
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RESULTS BY YEAR

3168 results

PUBMED
ENURESIS

CHILDREN

e

ADULT

2387 results

1293 results

o atubbaat ettt aafantl

41

Standardization and definitions in lower arinary
tract dysfunction in children. International
Children's Continence Society

L e L €M § C Olsbum AL b st

- B Ul T VA T Bt T8 e S PALKL M4 S WS BTN 4

The standardization of terminology of lower urinary
tract function in children and adolescents: update
report from the Standardization Committee of the
International Children's Continence Society.

Austin PF, Bauer SB, Bower W, et al.

J.Urol. 2014 Jun;191(6):1863-1865.e13.

]

: The Standaedization of Terminology of

H Lower Urinary Troel Funetion in Children

1 and Adolescent= Report from the Standasrdisation pesssssssss
1 Committes of the Internotional Children's Continence Society

1 » Moo, * & v d, Pies , Kedm A

1 Stunrt lner, Wandy Bomrer, Trosls Manch Jecpsnoan, Ssvs Ry, Sohsn Vands Wik,

1 Uhanp Hmwoag Yeung noud dens Chrishan jorboss

1

1 i
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43

LOWER
URINARY BOWEL
TRACT DYSFUNCTION
DYSFUNCTION
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THE GENITOURINARY AND GASTROINTESTINAL TRACTS

SHARE SAME

EMBRYOLOGICAL ORIGIN ) ENDODERM

ANATOMICAL SPACE ) PELVIS

INNERVATION ) SACRAL PELVIC PLEXUS

THESE TWO SYSTEMS ARE

INTERDEPENDENT

AND
CONDITIONS THAT AFFECT ONE MAY AFFECT THE OTHER

45

ANATOMICAL DEVELOPMENT
GENITOURINARY AND GASTROINTESTINAL SYSTEMS

FETAL DEVELOPMENT

A CLOSE RELATIONSHIP
BETWEEN PELVIC ORGANS.

-

SEVENTH WEEK OF GESTATION

URORECTAL SEPTUM
GROWS CAUDALLY DIVIDING THE CLOACA

06/10/24
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@ International Children’s Continence Society l Badder Bowel Oystunctice M;I
Neurourology and Urodynamics : 471-481 (2016) I / \ I
ICCS (,.—-'—--\_ R
5= oo (RN N~y I
“ Lyahvr o ) \ A
INCONTINENZA URINARIA I N j COLEEE
PERDITA INVOLONTARIA DI URINA s o —_—— — ]
\f \
CONTINUA ( _—
COSTANTE, sia di giorno che di nott@ \" ;
(spesso associata a malformazione \
congenita ) /_\
(o= O
P4 o P '
P - P / \
INTERMITTENTE L e
durante la veglia ,. ~ %
P4
INCONTINENZA URINARIA DIURNA , # . >\ /N
duranteilsonno .~ =0 @
ENURESI yig

47

STORAGE * SYMPTOMS are classified according to
o) [»)|\[e) 5.\ their relation to the storage and/or
voiding phase of bladder function

DURATION * DURATION OF TIME is beneficial in
characterizing symptomes.

* AGE of the child is particularly relevant

* QOur reference point for LUT symptoms

is >5 YEARS of age as this age is used by
> 5 YEARS the DSM-5 and the International
Classification of Diseases-10 (ICD-10) to
characterize urinary incontinence
disorders.

* For functional bowel dysfunction the
minimum age is 4 YEARS

4 YEARS

4
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* VOIDING FREQUENCY : * HESITANCY

Increased => 8 /day or decreased =>
3 /day FORMAL VOIDING FREQUENCY

/VOLUME CHART *MUEFS * STRAINING
* INCONTINENCE : continous .
or INTERMITTENT ( day-time WEAK STREAM
ir.1con.tinenc.e / enuresis ONLY n.ight /Day-
time incontinence AND enuresis) N |NTERM|TTENCY
* URGENCY . not applicable before
the atteinement bladder control . It’s * DYSURIA

often sign of bladder overactivity

* NOCTURIA

49

* HOLDING MANEUVERS : standing on tiptoes, forcefully
crossing the legs, grabbing or pushing on the genitals or
abdomen and placing pressure on the perineum (e.g.,
squatting with the heel pressed into the perineum or sitting
on the edge of a chair).

* FEELING OF INCOMPLETE EMPTYING
* URINARY RETENTION
* POST-MICTURITION DRIBBLE : may be associated with

vaginal reflux

* SPRAYING (SPLITTING) OF THE URINARY STREAM. It

usually implies a mechanical obstruction at or just below the
meatus (e.g., meatal stenosis).

50
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* BLADDER PAIN

* URETHRAL PAIN

* GENITAL PAIN. In girls, vaginal pain and vaginal itching are
commonly seen with localized irritation from incontinence.

* Penile pain and episodic priapism may be seen in young boys
as symptoms associated with a full bladder, constipation or

the result of urine trapping inside a phimotic foreskin.

51

b 50 Bap. 2003 Ot 7030158412 oo’ 101030041508 - 02 3440807 -5

Myofascial urinary frequency syndrome is a novel
syndrome of bothersome lower urinary tract
symptoms associated with myofascial pelvic floor
dysfunction

A Lanare Ackarrmn | Michoes J Jeckaon 7, Aatey T Caron ¥ Melooas B Keutimen *

Jonattorm C Routh *  Jwery L Lossdier &

| NOVEL, DISTINCT PHENOTYPE of urinary symptoms
* one-third of individuals presenting with URINARY
 FREQUENCY.

Es e & persistent feeling of needing to

‘urinate regardless of urine volume

* 97% of MUFS patients demonstrated PELVIC FLOOR
. "HYPERTONICITY with either global tenderness or myofascial

. trigger points
* 192% displayed evidence of IMPAIRED MUSCULAR 1

52
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53

@ International Children’s Continence Society l Hadder Bowel Dystunchze (BED}

Neurourology and Urodynamics : 471-481 (2016) I / \
" Dychrose Covhonin
INCONTINENZA URINARIA I AR N S I
PERDITA INVOLONTARIA DI URINA : e — — — ]
\ﬂ \
CONTINUA ( )
COSTANTE, sia di giorno che di nott NS
(spesso associata a malformazione / \
congenita )

INTERMITTENTE P < P @ @
durante la veglia ,. _° €
INCONTINENZA URINARIA DIURNA - s / \ / \

y “ CRTIO;
durante il sonno P

ENURESI Vg

54
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I?he Standardization of Terminology of Lower Urinary Tract Function in Children and
| Adolescents: Update Report From the Standardization Committee of the International

Children’s Continence Society Paul F. Austin,* Stuart B. Bauer,2 Wendy Bower,? Janet Chase,* Israel
Franco,® Piet Hoebeke,¢ Sgren Rittig,? Johan Vande Walle, Alexander von Gontard,” Anne Wright,8

| Stephen S. Yang,%1° and Tryggve Neveusii.

Neurourology and Urodynamics 35:471-481 (2016) |

ENURE

ENURESI SECONDARIA

S| PRIMARIA NESSUN periodo
asciutto continuativo

PERIODO CONTINUATIVO (_ L
notti asciutte > 6 MESI

55
r—————————
IIBAMBINI

BAGNANO IL LETTO

SOLO

DURANTE IL SONNO

u NON PRESENTANO ALTRI SINTOMI DISFUNZIONE

VESCICALE (esclusa la nicturia)

Nevéus T, el al. J Urol. 2006 Jul;176(1):314-24

56
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9
l
l
l
l
l
l
l
l
l
l
l
l
l
l
l

J

|
:- | BAMBINI I
| bagnano il letto :
I SIA I
I durante il sonno + I
| CHE |
| I Yael
| durante il giorno ‘;z;}{:‘\ |
| |
& e e e e e e e e e

57

I Yege| |
| 2l |
I=> 1 sintomo di disfunzione vescicale:
I = diminuita/aumentata frequenza minzionale
| " incontinenza diurna , O ,
| " urgenza '

* manovre sostengo piano perineale |
l = mitto esitante, debole, intermittente I
| * minzione da sforzo l
| = sensazione svuotamento incompleto
I = gocciolio post-minzionale. I
I Nevéus T, el al. J Urol. 2006 Jul;176(1):314-24. I
N |

58
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enuresis

T Mo |

» 2 Pockalr Lrol J0% Fets T30 -3 0e1-31a s den T0UOVGsune J0T00Q 008 Spub 200 Aug 0

The amount of urine voided in bed by children with

59

The amount of urine voided in bed by children with enuresis.
Nevéus T. J Pediatr Urol. 2019 Feb;15(1).

Enuresis 20 P
voided
volume .
(&)
‘*) ) L2 v t I"
2 -
c 5 °
o [ /’
o > Ll e o
100 o c 7
o 8 °
0 "“-DJ n( @
%ﬁ‘ ' -}’_,’-.- -
o ie %
S0 aq % [ % ?.
og¥ b7 g P
P ‘:‘ &
0_&‘:1 Q@ . .
0 ol = -
' ) ' ' 1
0 0 100 1150 200 240
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\
,\\ S POLIURIA

NOTTURNA

.

62
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ENURESI
INCONTINENZA URINARIA NOTTURNA INTERMITTENTE > 5 ANNI
IL CICLO MINZIORALE
g L Faso & ferwineetn ‘.‘"W‘” .
i
i /\
R Priva , 2

vaciculs a e suicicale

@ riemgirento
i i I oo SRR
e ey T
| rwasrtom

63

IN SLEEPING NEWBORNS

CORTICAL AROUSAL

BLADDER DISTENSION

These observations further CHALLENGE the traditional
that human INFANTS have bladders which

EMPTY AUTOMATICALLY BY
A SIMPLE SPINAL REFLEX.

THE CONCEPTS OF THOSE INFANTS ARE
BORN WITH UNINHIBITED BLADDERS

NEEDS TO BE
RECONSIDERED.

64
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/| SVEZZAMENTO PANNOLINO Lo @

Bambino che a 4-5 anni ancora bagna il
letto va monitorato, soprattutto se c'e
una familiarita per enuresi.
A quest'eta e gia possibile insegnare
BUONE ABITUDINI
VESCICA INTESTINO  LIQUIDI.

65

The neural mechanisms of bladder emptying

undergo marked changes DURING THE /;. '.:\
FIRST 3 WEEKS of life in many mammals o\
AFTER BIRTH, THE RAT PUP CANNOT VOID SPONTANEOUSLY BECAUSE b
VOIDING IS CONTROLLED BY THE PERIGENITAL-BLADDER REFLEX, WHICH IS

TRIGGERED BY THE MOTHER LICKING THE PERIGENITAL REGION OF THE PUPS.

ALTHOUGH INFANTS HAVE A PERIGENITAL-BLADDER REFLEX AS WELL
THEY ARE BORN WITH A FUNCTIONAL BLADDER-BLADDER REFLEX AND

]

SHOW SPONTANEOUS BLADDER EMPTYING.

THE MAJOR CHANGE THAT OCCURS IN CHILDREN

1. VOLUNTARY C&ITROL OVER
VOIDING
2. COORDINATION OF THE BLADDER

AND EXTERNAL URETHRA SPHINCTER.

66
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VOIDING MASTERY
SUPPRESSION

INVOLUNTARY REFLEX
BY

B Contel of ——
M tantion

VOLUNTARY CONTROL

LUTD

COMBINATION

IMMATURE AND MATURE RESPONSES
TO THE SAME STIMULUS...

67

Provalswe of [t

l-;Mme

PUSSRVPIPSEFEFSN] D] TSIV

incontinenza diurna ¢ &) 400

urgenza

manovre sostengo piano perineale (saltel
mitto esitante, debole, intermittente
minzione da sforzo

sensazione svuotamento incompleto
gocciolio post-minzionale

.

diminuita/aumentata frequenza minzionale | <3->8

li/accovacciamento)

68
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La capacita vescicale attesa va comparata con

il massimo volume vuotato riportato

nel diario minzionale.

Se é presente un volume residuo questo va sommato.

“CAPACITA VESCICALE ATTESA”
[30 + (eta x 30)] ml

valore valido fino ai 12 anni (max 390 ml).

Massimo volume vuotato:
® inadeguato < 65%
= eccessivo > 130%

69

VOCABOLARIO @

CAPACITA’ VESCICALE ATTESA  [30+(30 x eta)] ml

VOLUME MASSIMO VUOTATO

Maggior volume vuotato durante il

giorno desunto da diario

minzionale (esclusa 1° minzione

mattino)

Presenza di sinergia e frequenza

VESCICA IPERATTIVA . . o
con o senza incontinenza urinaria

70
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IPERATTIVIT.

DETRUSORIALE
N

r
I Spessore

DISTURBI DEL RISVEGLIO

s

71

VOCABOLARIO @

Volume urine notturno > 130%
POLIURIA NOTTURNA della capacita vescicale attesa per
'eta

CAPACITA’ VESCICALE ATTESA  [30+(30 x eta)] ml

Maggior volume vuotato durante il
giorno desunto da diario
minzionale (esclusa 1° minzione
mattino)

VOLUME MASSIMO VUOTATO

Presenza di sinergia e frequenza

VESCICA IPERATTIVA . . .
con o senza incontinenza urinaria

72
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NUCLEI :
SOPRATTICO
PARAVENTRICOLARE
STRIA TERMINALIS

AMIGDALA MEDIALE
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POLIURIA NOTTURNA
>130% CAPACITA’ VESCICALE

Capdiare peritubulare

Arteriola efferente 4

Glomerulo

Arteriola afferente
Capsula di Bowman

.. Filtrazione
= Riassorbimento
= Secresione

* Escrezione

Alla vena
renale

collettore ___

75

G PROTEIN-COUPLED RECEPTORS
V1 V2 V3
AVPR1A AVPR2 AVPR1B

vasopressina puo svolgere la sua funzione. | recettori della vasopressina mediano [azione della

vasopressina  livello di vari tessuti. | recettori delly wasopressing sano degli specifici recettori

recettori della vasopressing, che differiscona per localizzazione, funzione & meccaniomo utilzzat

per ia trasduzene del segnaie.

76
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| recattori V1 della vasopressina s trovano 3 livello della muscolatura liscia del vasi sanguigni @

una volta attivati causano vasocostrizione [per guesto motivo |a vasopressina viene chiamata in

questo mode). Questi recettori si trovame anche ad altri livelli come: cervello, fegato e fa midoliare
del sumene. | recettori V2 della vasopressina mediano Ueffetto antidiuretico della vasopressina

. w——

x TRAFTII . A S Sy e
"~ —
“ S —

B b e SRS S8 e et

e i L
-
R

L -
B
B ]

g | Danmon of mpres snaprands W cuagion ool Pes o (8 A0 ahwocnmeotope Seeeee (et
g D L
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i i

| diversi recettori della vasopressina

| epestion delio vatapostsns 3ano codhlicali 4o geni che preandono il rome di AVPR, abbisno 3 tipl
di gani AVPR (AVPRLA, AVPR1E, AVPRY) cha codSlicann par 3 tip i recettent, cho riputtivamants

-
—_—

Unine fow :

1
l’

b i
L

sona VL (alorm velta sod®viciin VIA o VIR, questi Ut chinmat] ancha V3) @iV r e Jrra—
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ADH

sl AP
5047
40
304
204
1.04

(0 * Ny
0 =Eressis

Long-term home studies of water balance in patients with noctur;zal'a'l sis.
Rittig S, Schaumburg H, Schmidt F, et al. Scand J Urol Nephrol Sup \199;}3:25-6
-—

79
| WP i Y N e Caat Sl A
st 3d fw peces wudy :
Ton e dy
Vizaal |y n Seaks b8 L PE)
Normal range ADH Aass @ ad. 181 n Fgwi ngzan
1-5 pg/ml
Estgmal |! 15 (et s
essead V) " s 1
s d M 15 by Lhay)
WA " "o tial
Tosan v ul 1)) " v LIEES 13
Treard oy L2l Twwm nEsan
Clinical characteristics, nocturnal antidiuretic hormone levels, and responsiveness
to DDAVP of school children with primary nocturnal enuresis.
Chang JW, Yang LY, Chin TW, Tsai HL. World J Urol. 2011 Sep 7
80
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ANTIDIURETIC HORMONE (ADH) = &=

Arteriola efferente Capdiare pertubulare

Tubulo distaie -
4

-~y :. (N o
A A

-\
’ '.nv':
v e phe
Alla vena

renale

Glomerulo

Arteriola afferente
Capsula di Bowman

.. Filtrazione

= Riassorbimenta
= Secresione

* Escrezione

collettore

My ey o Valenti G, ] Am Soc
o Nephrol 2000
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ENURESI MONOSINTOMATICA:
ASSENTE RITMO CIRCADIANO

= DIURESI
= ESCREZIONE SODIO
= FRAZIONE FILTRAZIONE GLOMERULARE

C q:'-"J»A)YhT,\T “il’.‘.‘i“*""r- W

1% oo A5 e a0 un
| | Moax gt age = 5D a8 =0d 0044
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oty e WrlnsE N
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Nocturnal polyuria is related to absent circadian rhythm of glomerular filtration rate.
De Guchtenaere A, Vande Walle C, Van Sintjan P, et al. J Urol. 2007;178(6):2626-9.

The pathophysiology of monosymptomatic nocturnal enuresis with special emphasis on the
circadian rhythm of renal physiology.

Dossche L, Walle JV, Van Herzeele C. Eur J Pediatr. 2016;175(6):747-54
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Arteriola efferente Capilare peritubulare - .\%&v ) . t 8 mildm
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Tubulo distaie
L

lomerulo T.
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Arteriola afferente ! =
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‘. Filtrazione T 'i'%
» Riassorbimento — L¥Y. .
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* Escrezione Alla vena
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CAUSE RISVEGLIO DIFFICILE | wips” "

Cartical r-u-Lr;:lI i El'llhdrm with SFUPr-e Enuresis
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COMORBILITA’

Table 3 Compurnon of B pondiy ditribatons, |0hdons of ovrweght -'t‘i an crrnaidty wid \l Ll the b of s b e
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The occurrence of primary nocturnal enuresis and associated factors in 5-year-old outpatients in
Slovenia.

Semolic N, Ravnikar A, Meglic A, et al. Acta Paediatr 2009; 98:1994-98

Behavioural problems and attention-deficit hyperactivity disorder in children with enuresis: a
literature review.

Baeyens D, Roeyers H, Vande Walle J, Hoebeke P. Eur J Pediatr 2005; 164:665-72

Nocturnal enuresis and overweight are associated with obstructive sleep apnea.
Barone JG, Hanson C, DalJusta DG, Gioia K, England SJ, Schneider D. Pediatrics 2009; 24(1):e53-e59
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CONSTIPATION

111
iii...‘.‘.

30%

87

Koff et al. demonstrated that

CONSTIPATION AND BOWEL DISTENSION

may lead to DEFORMATION OF THE BLADDER
which in turn may lead to HYPERACTIVITY OF THE
DETRUSOR and thus to urinary incontinence

Both the univariate and multivariate
analyses showed that CONSTIPATION &)
was significantly RELATED TO DUI.

Recent studies also reported that children with constipation had
HIGHER PREVALENCE RATES of urinary incontinence

than did children without constipation.

Koff SA, Wagner TT, Jayanthi VR. The relationship among dysfunctional elimination syndromes, primary
vesicoureteral reflux and urinary tract infections in children. J Urol 1998;160(3 Pt 2):1019-22.
Soderstrom U, Hoelcke M, Alenius L, Soderling AC, Hjern A. Urinary and faecal

incontinence: a population-based study. Acta Paediatr 2004;93:386-9.

Kajiwara M, Inoue K, Usui A, Kurihara M, Usui T. The micturition habits and prevalence of daytime urinary
incontinence in Japanese primary school children. J Urol 2004;171:403-7.

Loening-Baucke V. Prevalence rates for constipation and faecal and urinary incontinence. Arch Dis Child
2007;92:486-9.

88
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COMORSBILITA’

STIPSI — ENCOPRESI

Stipsi: criteri di Roma -2
* due o piu ded seguenticrtan per 8 settimane
= mene di 3 defecazioni alla settimana
+ almeno un episedio di incontinenza alla setbmana
feci abbondanti palpabili m addome o nel retto
= produzione di feci cosigrandi che possono ostruire il gabinetto
« evidenza di posiure o di atteggiamenti di nienzione
« defecazione dolorosa

+ (lesplorazione reftale non sard quas: Mai necessarna, $e non In ran
casi dubbi o nelfothica di eschudera un Hirschprung ) =

89
1 DAY TIME URINARY INCONTINENCE
i 0,.0,.0,.90,.9,.0,9,.0,.0
-42. o/. -4
90
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) 2,353 children
33 Canien - -
5 Py
20 el e
2 ~ o
. 8%
Y ) ) DUI
| B .
L) "

a9 i 10 " 12
Ao

Voan v oismeme (5 ) eccting © @ il Bt

0 .
57.8% were wetting sometimes : less than once day 59 % Urge Incontinence

26.6% were wetting : 1 or 2 times per day 26% Laughi .
o Laughing ,sneezing,

coughing
15 % Unconsciously
33 % Wetting  at
nighttime
Enuresis

15.6% were wetting always : more than twice a day.

When we assessed the amount of DUI ¢\ ¢\ ()
40.1% of the children were wetting their underwear
37.3% were wetting their pants only 14 %
22.5% were soaking wet their pants

91

1,7% uTI

¢

108000004

[ 8, %

o ¢

r
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“THE ETIOLOGY OF UTI, especially recurrent
UTI, is OFTEN UNKNOWN;

however, URODYNAMIC DISTURBANCES ‘ :
WITH HIGH BLADDER PRESSURE OR =

EMPTYING DIFFICULTIES are predisposing “
factors. It is well known that in children with 4 \

UTI, especially in girls, there is a

CORRELATION WITH DAYTIME WETTING,

which suggests that EITHER daytime wetting

is a CONSEQUENCE of the inflammation in

the bladder or a PRIMARY DYSFUNCTION in

the bladder predisposes to UTI.

Our study showed that all the voiding symptoms and history of uti were
significantly associated with DUI

HISTORY OF URGENCY AND UTI RISK FACTORS FOR DUI.

Hansen A, Hansen B, Dahm TL. Urinary tract infection, day wetting and other voiding symptoms in
seven- to eight-year-old Danish children. Acta Paediatr 1997;86:1345-9.

Kajiwara M, Inoue K, Usui A, Kurihara M, Usui T. The micturition habits and prevalence of daytime urinary
incontinence in Japanese primary school children. J Urol 2004;171:403-7.

Bakker E, van Sprundel M, van der Auwera JC, van Gool JD, Wyndaele JJ. Voiding habits and wetting in a
population of 4,332 Belgian schoolchildren aged between 10 and 14 years. Scand J Urol Nephrol 2002;36:354-
62.

VESCICA MORMALE VESCICA IPERATTIVA

93

VOIDING DISORDERS AND RECURRENT
URINARY TRACT INFECTIONS UTI

IMPAIRMENT IN THE FUNCTION OF
THE LOWER URINARY TRACT CAN BE A
CAUSE FOR RECURRENT UTI

8.4% 1.7%
GIRLS BOYS.

Recurrent UTI with or without reflux

DETRUSOR DETRUSOR - SPHINCTER

HYPERACTIVITY DYSSYNERGIA

45% 7%.

94
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COMORBILITA’

RAPPORTI YRA APWEE NOTTURNE D ENURES!
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s & e R A— —— S——— R L —— m——— h o
CORTHIOTIOONMN IIKLEASING FACTOIE A MIDIATON OF EMOTIONAL
INFLUENCES ON DLADDEND FUNCTIHON

SR B R RN s LA [ e
o ' » ' Vs .

= synthesized in neurons of PVN = key mediator anxiety—
hypothalamic—pituitary—adrenal (HPA) axis
= expressed in areas of CNS that control voiding (Locus Coeruleus -

Barrington’s nucleus) during anxiety — depression — pain —
functional disorders of pelvic viscera [

frimie T

w4l
X

= bladder activity s
= the expression may be i
influenced by estradiol

... HPA dysregulation occurs primarly with urge incontinence and
does not appear to be involved with stress urinary incontinence ...
Klausner AP, J Urol 2004; 172: 2570-73

96
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Female, but not male, serotonin reuptake transporte (5-HTT)

&z}jﬁ. ... LOWERING MONOAMINES in CNS such as
“ SEROTONIN (5-HT) and NOREPINEPHRINE (NE)
leads to
DEPRESSION - URINARY FREQUENCY - HYPERACTIVE BLADDER
in experimental animals

knockout mice exhibit bladder instability.
Cornelissen LL, et al. Auton Neurosci. 2005; 122: 107-110

Steers W., et al. World J Urol 2001; 19: 351-57

97

VOCABOLARIO @

Volume urine notturno > 130%

della capacita vescicale attesa / eta
CAPACITA’ VESCICALE ATTESA [30+(30 x eta)] ml

Maggior volume vuotato

DURANTE IL GIORNO desunto

da diario minzionale (esclusa 1°
minzione mattino)

Presenza URGENZA E FREQUENZA
con o senza incontinenza urinaria

POLIURIA NOTTURNA

VOLUME MASSIMO VUOTATO

VESCICA IPERATTIVA

Condizioni associate e maggiore
COMORBILITA incidenza enuresi e/o aumentata
resistenza a terapia
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2. Enuresi: aspetti di fisiopatologia
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Molecuiar genetics of nocturnal enurasis: clinical and genetic heterogeneity.
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NUCLEAR PROTEIN INVOLVED IN TRANSCRIPTIONAL

REGULATION. During neurodevelopment, this protein
Regulates the balance of &
INHIBITORY and EXCITATORY NEURONS ‘:

by REPRESSING EXCITATORY CELL LINEAGES IN THE
DORSAL SPINAL CORD.

Besides evidence of a circadian and age-dependent
expression pattern, PRDM13 seems to be highly
expressed in the DORSOMEDIAL NUCLEI OF THE
HYPOTHALAMUS.

| Inactivation of PRDM13 in these cells might be of interest in the context of nocturnal
enuresis, because it seems to have an

A

In the retina, PRDM13 is involved in the formation of GABAergic and
glycinergic amacrine Cells, and its inactivation in these cells in mice results
in higher spatial, temporal, and contrast sensitivities to visual stimuli.
PRDM13 COULD AFFECT THE CENTRAL REGULATION OF

CIRCADIAN RHYTHMS THROUGH ITS ROLE IN VISION

103

SIM1 encodes the transcription factor single-
minded homolog 1

ESSENTIAL REGULATOR OF THE
FORMATION OF ARGININE
VASOPRESSIN-PRODUCING
MAGNOCELLULAR NEURONS IN
THE SUPRAOPTIC AND

PARAVENTRICULAR NUCLEI.

........ Thus, the findings of our

nocturnal enuresis GWAS point to a well established
pathophysiological mechanism in nocturnal enuresis SIM1 IS HIGHLY
(NIGHT-TIME POLYURIA DUE TO DEFICIENT ARGININE EXPRESSED IN BOTH
VASOPRESSINSECRETION) and thereby an association

with a well known nocturnal enuresis DRUG TARGET THE DEVELOPING

(ARGININE VASOPRESSIN)....... AND ADULT KIDNEY.
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ENDOTHELIN-MEDIATED ‘:
NATRIURESIS AND DIURESIS.

]
I ===,
Plausible nocturnal enuresis risk gene, ;f/
because ET-B HAS ROLES IN Re I f
I |
The endothelin axis undergoes circadian
control, and one study found that ET-B had a I
TIME-DEPENDENT AND SEX-DEPENDENT role \-xx’-/
in the DIURNAL CONTROL OF

SODIUM EXCRETION.

L______

ET-B is also probably involved in the mutual EDNRB is widely expressed in
regulatory effect of ENDOTHELIN AND ARGININE various cell types of the LOWER
VASOPRESSIN IN THE KIDNEY URINARY TRACT, and endothelin

research has indicated that the endothelin system receptors (ET-A and ET-B) have g

is involved IN THE CENTRAL (hypothalamic and potential roles in
posterior pituitary) REGULATION OF SMOOTH MUSCLE AND
DETRUSOR CONTRACTION.
ARGININE VASOPRESSIN

PRODUCTION AND SECRETION. —

105

Identification of genetic loci associated with nocturnal i
enuresis: a genome-wide association study
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Surremary
Among the potential nocturnal enuresis risk genes mapped, " Significant
PRDM13 and EDNRB have BIOLOGICAL FUNCTIONS associated with genetic
Known pathophysiological mechanisms in nocturnal enuresis, OVERLAP
SIM1 regulates the formation of the hypothalamic neuroendocrine lineage that Beteen
PRODUCES ARGININE VASOPRESSIN, a well known nocturnal enuresis drug
. ! o ] ) NOCTURNAL
target. Potential nocturnal enuresis risk genes with roles in

8 g ENURESIS

SLEEP, URINE PRODUCTION, AND BLADDER FUNCTION. and ADHD.
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INDIVIDUALS WHO ARE GENETICALLY o

VULNERABLE TO ADHD ARE AT
HIGHER RISK oF PReSENTING LACK OF THE APPROPRIATE

CORTICAL INHIBITION
THAT INCREASES AS THE BRAIN DEVELOPS

WITH NE

ADHD AND NOCTURNAL ENURESIS

SHARE DEFICIENT PREPULSE INHIBITION
COMMON PATHOGENIC OF THE STARTLE
PATHWAYS HAS BEEN FOUND AND DISCUSSED IN RELATION TO

BOTH
ADHD AND NOCTURNAL ENURESIS

... Our GWAS cannot provide any direct evidence TO CLARIFY WHETHER nocturnal

enuresis is associated with such a central maturation defect AND WHETHER this might
be a COMMON pathway SHARED BY NOCTURNAL ENURESIS AND ADHD

107

Lo e Nast M aswosch, 2001 Jut 2901 Xc 14831430
Pudsted onlne 2001 Mar & aed 3001177 RSSITIET e )

Pathogenesss and boain funciional imagmg in noctarnsl enueesss: A review

M Dargs' s Doty

* STRUCTURAL MAGNETIC RESONANCE IMAGING (MRI)
* TASK-BASED AND EVENT-RELATED FUNCTIONAL MRI (FMRI)

«  RESTING-STATE FMRI e
THALAMUS

CAN REGULATE BOTH URINE STORAGE AND AWAKENING FROM SLEEP
WHILE THE LATTER CEREBRAL AREAS ARE ALL INVOLVED IN
CONTROLLING MICTURITION.

OXYGEN EXTRACTION FRACTION

LEVELS ARE IMPORTANT FOR MAINTAINING OXYGEN SUPPLY IN CHILDREN
WITH NOCTURNAL ENURESIS. THESE PATIENTS MAY BE MORE SUSCEPTIBLE

TO HYPOXIA. THE INCREASED OEF LEVELS WERE POSITIVELY CORRELATED
WITH THE DIFFICULTY OF AROUSAL FROM SLEEP
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Pathogenesss and brain fupcional imagmg in nociurmnsl enuecsss: A review

is a PIVOTAL AREA Involved in the pathogenesis of nocturnal enuresis.

Zhang et al. investigated the functional connectivity between the thalamus and other
brain regions, and noted that FOUR BRAIN REGIONS had a decreased connection
efficiency with the thalamus, including the frontal lobe, parietal lobe, precentral
gyrus, and cerebellum posterior lobe.

DYSFUNCTIONS IN THESE AREAS may be associated with an AROUSAL DISORDER
and may lead to nocturnal enuresis.

NO OVERLAP IN ABNORMAL

BRAIN FUNCTIONAL REGIONs
between ADHD and N E patients.

109

“Sono andato per tracciare i contorni di

Ludwig Wittgenstein

un’isola e ho scoperto i confini dell'oceano.”
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