Bang quang than kinh

PGS.TS Cao Phi Phong




(Niéu quan)

Ureters

(Tam giac)

(Niéu dao) (L6 niéu dao trong)



Co vong niéu dao ngoai




Internal urethral sphincter
{smooth muscle)

Prostate

External urethral sphincter
iskeletal muscle)

2nd bend when penis is flaccid

Penis

Navicular fossa

1. Preprostatic part of urethra

2. Prostatic part of urethra

Deep perineal pouch
Penneal membrane
Bulbourethral gland and duct

3. Membranous part of urethra

1st bend

4. Spongy part of urethra




Than kinh chi phoi

Gom hé giao cam va phé giao cam

« DPwong pho giao cam ly tam S2,53,54 .

- Van doéng co detrusor
- Uc ché co vong bang quang (sphincter vesicae).

« Né&u bi pha huy, sv di tiéu binh thwéng khdng thé xay ra



« Scoigiao cam ly tam (T11-L2):

- Uc ché co detrusor
- Van dong co vong bang quang (sphincter vesicae).

 Than kinh sinh duc ngoai (pudendal nerve (S2,S3,S4) cung cap
co vong niéu dao tw chu (sphincter urethrae which is voluntary).

 Than kinh cam giac:

Cam giac dau gay ra boi thanh bang quang duoc dan truyén bdi
than kinh phé giao cam va mét phan baéi giao cam
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So db phan bo than kinh bang quang

SYMPATHETIC

PARASYMPATHETIC

SOMATIC

SENSORY

HYPOGASTRIC
NERVES(L1,L2,L3)

INFERIOR -
MESNTERIC (tk ha VI)

GANGLION

PELVIC NERVES
(S2.53.54)

(tk chau)

PUDENDAL NERVES
(S$2,.53.54)
Tk sinh duc ngoai
(@m ho)

HYPOGASTRIC,
PELVIC AND
PUDENDAL NERVES

motor to internal
vrethral sphincter,
inhibifory fo
detrusor

motor to detftrusor

inhibitory to
infternal uvrethral
sphincter

Voluntary control of
External vrethral
sphincter

Cortical sensation

(Tk ha vi, chau & sinh duc ngoai)
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Vo tran trén

¥

Cau nao

+ Pay BQ
+ Pau va nhiét

Hach mac
treo duwdi

PAG = periaqueductal gray; PMC = pontine micturition center;

PSC = pontine storage center.



Sinh ly bang quang

« Noi chra nwéce tiéu tam thoi va dwoc lam
trong qua niéu dao

O nam niéu dao: urination va ejaculation

« O ni¥, niéu dao chi urination



Sinh ly bang quang

« Kha nang chira, nam 120-320m|

« Lam day qua 220ml gay micturition, 1am trong khi lam
day t 250-300ml

. Lam day trén 500ml c6 thé chiu dwng nhwng qua sé
gay dau

« Pau quy chiéu(referred pain): phan dwéi thanh trudc
bung, perineum va penis (T11-L2, S2-S4)



Phan xa di tiéu

Filling of urinary bladder

Stimulation of stretch receptor

Afferent impulses pass via pelvic nerve

¢-|C

Sacral segments of spinal cord

|¢-

Efferent impulses via pelvic nerve

4

Contraction of detrusor muscle & relaxation of internal sphincter




Flow of urine into urethra and stimulation of stretch receptors

Afferent impulses via pelvic nerve

Inhibition of pudendal nerve

Relaxation of external sphincter

Voiding of urine




Trung tam di tiéu




3 Trung tam tay song :

- phan xa co thac co detrusor (ill-sustained contractions of
detrusor): incomplete evacuation(bai tiét khéng hoan toan)
a Trung tdm cau nao:

- trung tAm phoi hop: ddng bd va duy tri trang thai co thac:
complete evacuation (bai tiét hoan toan)
d Trung tdm vo nao :

- Kiém soat trung tdm cau ndo cho dén khi thich hop chap
nhan x& hoi vi tri di tiéu co thé dwoc



Lam sang bang quang than kinh

NEUROGENIC BLADDER




Co 5 loai

TYPE LESION

1. Uninhibited bladder ..cortico regulatory tract
2. Reflex bladder ..spinal cord above 52

3. Autonomous bladder ..at S2, 53 and 54 level
4. Motor atonic bladder ..motor efferents

5. Sensory atonic bladder ..sensory afferents



(1) Bang quang khong ¢ ché,

bang quang vo nao

UNINHIBITED BLADDER cortical bladder

a Mat kiém soat tw chu di tiéu

3 Bai tiét nwée tiéu chan chir hay voi vang
ATo6n thwong hoi tran trwde, ndo gitra

4 “BQ an toan”




Sinh ly: so sinh, tré em: periodic complete evacuation
Bénh ly:.

Qd Tén thwong paracentral lobule: bai ndo, MS, chan
thwong, nhoi mau

O Bai tiét khong kiém soét trong tinh hudng xa hoi khéng
chap nhan

socially unacceptable situations,

Q Do cau néo khong anh hwéng, bai tiét hoan toan khdng
cc:)n nwdc tieu dw thira va s phoi hop tét, khong co sy mat
déng van co detrusor (detrusor dyssynergia)

d “Sa,fe bladder”
O Phéi hop dementia(thuy tran)



(2). Bang quang phan xa

REFLEX BLADDER | Spinal/UMN/hyper reflexic bladder

Q Tén thwong cat ngang tdy sdng hoan toan trén doan cling
(sacral segment)

0 Gay choang tay, bi tiéu giai doan spinal shock, mat trwong
lwc, thé tich nwdc tiéu 16n

O Giai doan hoi phuc, phan xa bat dau hoat déng, bang
guang tw dong (automatic bladder)

Tay song trén S2



d Sau giai doan choang tuy:

+ Trwong lwe BQ hdi phuc, cung tiy (spinal arc) dwoc thiét
l&p =) hypertonic bladder v&i sirc chira nhé lam trong dét
ngot va phan xa voi sy tror giap trung tam tay song.

(automatic bladder)



[ Nwéce tiéu con thira lai do bai tiét khéng hoan toan
(residual urine)

Q Co detrusor mat dong van (dyssynergia)

d VUR, nhiém trung, ton thwong than

“unsafe bladder”

(Vesicoureteral reflux (VUR) is the backward flow of urine from the bladder
Into the kidneys. Normally, urine flows from the kidneys through the ureters
to the bladder. The muscles of the bladder and ureters, along with the
pressure of urine in the bladder, prevent urine from flowing backward
through the ureters.

VUR allows bacteria, which may be present in the urine in the bladder, to
reach the kidneys This can lead to kidney infection, scarring, and damage.)



What is vesicoureteral reflux
(VUR)?

Vesicoureteral Reflux
« Urine normally prevented from flowing back B Kicneys
into the ureters during urination
* Failure of mechanisms allows bladder urine ﬂ\
to reflux into ureter during voiding > Ureters
— Predisposes to urinary tract infection Bladder |
— Predisposes to pyelonephritis

Urethra
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Lesion adove S2 - (1:.1%

: Spastic neurogenic bladder, caused by
a more or less complete transection of the spinal cord
above S2.

Upper motoneuron lesion
— hypertonia; Urgency

incontinence (khong kiem soat
thic day )
() Chronic central lesion Hyperrefloxk (spastic)

bladder, Unnary froquency and urge incontinence
caused by detousor-sphincter dyssynergia
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(3) Bang quang tv’ tri

AUTONOMOUS BLADDER | LMN /areflexic bladder

d Tén thwong ca van ddng va cdm giac chi phdi (cauda
equina syndrome),

d Pam rbi bong dai khu vwe kiém soat va chirc nang nhw
bang quang tu tri Local vesical plexus takes over the confrol and

functions as auvtonomous bladder

Q Nwérc tiéu chay nhé giot lién tuc (continuous dribbling)
 Bai tiet khong hoan toan
d Thé tich con dw lai nhiéu - nhiém tring ngwoc dong



O MAat phan xa tay: mat phan xa strc chra BQ I6n
3 Tran ra khéng kiém soét (overflow incontinence)
d Phoi hop mat cdm gidc va phan xa hanh hang
(bulbocavernous)

Ngay hoac duw¢i S2,S3, S4



Lesion of
sacral -
segments \

Lasion
ol Cauda &7~
oQua

Flaccid neurogenic bladder, caused by
a lesion of either the sacral portion of the spinal cord or
the cauda equina

Lower motoneuron lesion -
no tone (flaccid); Overflow

incontinence (Chay tran ra)

(C) Peripheral lesion Arellexic, acontractle (atonk )
ahvdder. Overtionw inconlinene, siress iIncontence
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Lughing,
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coughing



(4) Bang quang liet van dong

MOTOR PARALYTIC BLADDER

A Tén thwong cac soi van dong ly tam

3 Cam giac BQ con nhwng khdng thé bai tiét

0 Co thé bai tiét khi chén ép bang tay

d Rat it gap trén 1am sang

Q Co6 thé gap thoang qua trong GBS, viém sirng trude tay



d Cam giac khdng anh hwéng, BQ cang phong va mat bu
0 Lam sang

+ BQ cang dau va khéng kha nang kh&i dong di tiéu

+ gidm kich cé& va dd manh va ngat dong chay

+ nhiém trung tiéu tai phat



ETIOLOGY:
=Poliomyelitis

=Polyradiculopathy
=Congenital anomalies
=Tumor

=Trauma

Lesion :
Efferent fibers of the bladder




(5) Bang quang liét cam giac

(V)

Ll

NSORY PARALYTIC BLADDER

SENSORY DENERVATED BLADDER

Khbéng gap o tré em



Q Tén thwong cac soi cdm giac hwdng tdm (tabes, bénh ly
than kinh do dai dwdng), khédng gap & tré em

d Bang quang khéng cam giac

3 Tran ra khong kiém soat (overflow incontinence)

O Co6 thé bai tiét vai kéo cang theo biéu théi gian, nhwng
lam trong khéng hoan toan



3 mat cdm giac dan dén sw cang phong BQ qua murc
3 bat dau stre chra binh thwdng gia tang va xuat hién
nwéc tiéu con dw
d lam sang

+ kh&i dau bn nay khéng triéu chirng

+ dan dan tiéu nhé giot giai doan cudi va tré tiéu
tran ra khéng kiém soat(overflow incontinence)



Dinh nghia incontinence

(Khéng kiém ché hay qii duoc)



1. DECREASED DAYTIME </= 3 voidings/day
VOIDING FREQUENCY

2. INCREASED DAYTIME > /= 8 voidings/day
VOIDING FREQUENCY

3. POLYURIA > 2 lit/m2
4. EXPECTED BLADDER [30+ (age in yrs x 30)] ml
CAPACITY




Tieu khong kiém ché hay gilr dvorc

(incontinence of urine)

O Kiém ché (continence) kha nang chira tam th&i binh
thwong nuwoc tieu va phan va kiem soat sw di tiéu va tieu
co y thire

0 Khéng kiém ché (incontinence) dinh nghia nhw khéng

tw chu hay khong thich hop di tieu, tiéu hay ca hai, cé
anh hwdng dén chirc nang xa hoi hay vé sinh



Tiéu khong kiém ché

(urinary incontinence)

1. URINARY a. Lién tuc: di dang hay tén thwong

INCONTINENCE iatrogenic, nwdc tiéu chay lién tuc khdng
phan chia rieng biét

b. Gian doan (intermittent): nwoc tiéu chay
phan chia riéng biét trong ngay/ dém.
Pém = dai dam

c. Tiéu khdng kiém ché khan cap(urge
incontinence): két hop v&i khan céap.
Bang quang hoat dong qua murc
(overactive)

d. VOIDING d. Tri hodn bai tiét; hién dién do thoi quen

POSTPONEMENT gitr lai




Phan loai tieu khong kiém ché

, o el contence

1 Detusoroveractty ncontnnee
3 rodyemicrss eonnene
 Noctmal s

ngoai niéu dao

co detrusor hoat ddng qua murc
hoat ddng tiét niéu qua murc
dai dam

do cwoi rd l1én

phdi hop hoat dong tinh duc
chirc nang

gl eofnnee
b continence assoaed with sl atviles
1 Funcionalnconiance

CO0000 O




1. Khong kiém ché ngoai niéu dao

Nudc tiéu khdng chady qua niéu dao

Nguyén nhan



2. Sy hoat dong qua muwc co detrusor

Thic day khéng gitr durorc, khan cap tirc khac mong
muon lam trong




3. Khong kiém ché dvoc do stress

chrc nang tiét niéu (urodynamic)
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Khong gitr ﬂU’C_)’C,dO hqat déng qua muc hé
thong tiét niéu

URODYNAMIC STRESS
INCONTINENCE

Piéu kién:
vang mat co thac co detrusor




4. Dai dam (noctural enurisis)

Trong lac ngu



NOCTURNAL ENURESIS



Pai dam van dé gay khé cho tré em va gia dinh

Dinh ngl:)ia:

Sy bai tiét ciia bang quang binh thuong, gan nhw
hoan toan, sai chd va it nhat 2 1an trong thang sau
5 tuoi

Complete evacuation of bladder Incomplete evacuation of bladder

Always functional Organic causes

85% of children attain bladder control by 5 years of age.
Remaining 15% will gain continence at a rate of 15% per year.

By adolescence 0.5-1% continue to have enuresis.




Nguyén nhan

0 Cham tré hoan thién
d ADH
4 Swre chira bang quang

Maturational delay: Most common cause, as spontaneous cure
rates increase with age and the sequence to dryness mimics the
pattern seen in normal children. Boys > girls

ADH: ADH has a circadian rhythm with more secretion at night
and peak from 4am-8am. Loss of circadian rhythm /impaired
response of kidneys to ADH may cause nocturnal enuresis.

Bladder capacity: Imbalance between the bladder capacity and
the amount of urine voided. If bladder capacity is less, may lead
to enuresis. This is determined as the largest volume voided after
measuring each void for 3 consecutive days and is compared to
the estimated bladder capacity for that age.




Nguyén nhan

Q Yéu t6 giac ngl
2 Di truy@n

Sleep factors: Inadequate arousal — enuretic children are often
deep sleepers. Wake up signals from full bladder may switch deep
sleep to light sleep but not full arousal. Obstructive sleep apnea

may contribute in obese children with primary mono-symptomatic

nocturnal enuresis.

Genetics:
1 parent affected — 40% chance

Both parents — 70% chance
Associated with chromosomes 8,12,13 & 22
ENUR 1 gene on long arm of chr-13

Autosomal dominant with reduced penetrance, modulated by
environmental factors and other genes.




Nguyén nhan

d Bénh phdi hop
+ BOn
+ ADHD

Co thé gép phan dé khang diéu tri




Less than 5% - organic causes
Uncomplicated enuresis - no further evaluation
Urine R/E: to rule out infection, proteinuria and glycosuria in all

children

Voiding dairy: Urine output and fluid intake = 2 days and

day time accidental voiding , bladder symptoms and bowel habits

= | week




USG abdomen and MCU: reserved for suspected
neurological and urological dysfunction.

Screening test: Uroflowmetry + pelvic floor and
abdominal muscle EMG

Cystometry: invasive and only in suspected
functional voiding disorder.

Micturating Cysto-Urethrogram (MCU): A micturating cysto-urethrogram (MCU) is
an x-ray test of the bladder as it fills and empties
USG: ultrasonography



Piéu tri

Aim is to prevent psychological damage to the child and to
provide relief to the family

No single plan is ideal for any child
Assess the level of motivation of the child and his parents

General advice should be given to all enuretic children but
active treatment need not begin before the age of 6 years.

Little evidence for withholding fluids in evening, random
awakening to void and negative reinforcement.

Caffeinated drinks like coffee, tea and soda should be
avoided in evening.

Adequate fluid intake : 40% morning, 40% afternoon and
20% in the evening.

d ngan ngwra tam ly
4 khong chwong
trinh ly twéng
 danh gia mudc thic
day tré va cha me

Q khéng diéu tri
trwdre 6 tuoi

Q it bang chirng han
ché nwéc budi chiéu
Q tranh tra, ca phé
budi chiéu

Q udng nwoc day du




u Bé‘i tap bang quang
3 Piéu tri ddng co’ thuc day
Q Stra dbi hanh vi

. Bladder training exercises: Those with smaller functional
bladder capacity. Encouraged to drink more water
during morning and hold urine for increased duration
after feeling a desire to void. Recent trials show these
are not effective.

- Motivational therapy : Reassurance and emotional
support. Positive reinforcement

. Behavioral modification : Good bladder and bowel
habits. Encourage to void frequently enough to avoid
urgency and daytime incontinence and to have a daily
bowel movement




Desmopressin(DDAVP) xit mai 10-40mcg/ngay

1 Alarms: To elicit a conditioned response of
awakening to the sensation of full bladder. Best for
children >7yrs of age. Use at least for 6 months.
Continue till 14 consecutive dry nights are achieved.

' Pharmacotherapy: Last resort, 40% require
pharmacotherapy

Desmopressin(DDAVP) nasal spray: 10-40 mcg/day,
until 4 weeks dry, any age if supervised



5. Tiéu khong kiém soat khi cvoi

GIGGLE INCONTINENCE




6. Két hop hoat dong tinh duc

INCONTINENCE ASSOCIATED WITH
SEXUAL ACTIVITY




7. Chw’c nang

FUNCTIONAL INCONTINENCE

Mat nwée tiéu khong tw cha
Kha nang thuc hién chirc ndng tiéu tiéu phu thuéc vao thuc
thé hay han ché tinh than




Chan doan va diéu tri :

roi loan chrc nang tiéu tiéu

VOIDING DYSFUNCTION



* Suspect voiding disorder

* Recurrent UTI

* Enuresis with day time symptoms

* Prior surgery for PUV with pelvicalyceal dilatation

* Rule out anatomical/neurological cause
* H/o fluid intake, constipation

* Examination of spine and urine stream

* Urinalysis

* Frequency /volume /accidents charting
* MCU/USG abdomen

Urinary tract infection (UTI)




VOIDING DYSFUNCTION

* CIC for underactive bladder(lazy bladder)
or large postvoid residue and poor response

to therapy

Posterior urethral valves (PUV) are obstructive membranes that develop in the
urethra (tube that drains urine from the bladder), close to the bladder
Micturating Cysto-Urethrogram (MCU), USG : ultrasonography

CIC: Clean Intermittent Catheterization




VOIDING DYSFUNCTION

Normal
Abnormal

Reassure

Suggestive of detrusor Suggestive of

iy o , i nclear diagnosis
overoctivity finstability dysfunctional voiding s ©

Ox ybutinin Bladder training

Bladder traning Biofeed back

—_ R




Piéu tri

TREATMENT:

Treatment of intercurrent infections

Institution of structured voiding patterns with good
hydration, hygiene and timed voiding.
Treatment of coexisting bowel disorders
Constipation: Increased fluid intake, high fibre diet, laxative
Encopresis: Child-parent psychological counselling.
Overactive bladder:
Oxybutinin start with 5mg/day BD to a max of 15-20mg/day

Tolterodine 1mg BD for children aged 5-10 yrs. Minimum side-
effects.

Side effects: Dry mouth, Constipation, Somnolence, Nausea




CAU HOI ?
NEVROGENIC BLADDER

-

ARISING rom * DIFFICULTY
NERVOUS SYSTEM EMPTYlNG
PERIPHERAL \E’x f(/ { ERVES of BRAIN
NERVES % SPINAL CORD
¥ DAMAGED X % DAMAGED *




