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Clinical guidelines present the best evidence available to the experts / clinicians
but following guideline recommendations may not necessarily result in the
best outcome.

Guidelines can never replace clinical expertise when making treatment
decisions for individual patients, but rather help to focus decisions — also
taking personal values and preferences / individual circumstances of patients
into account.

Guidelines are not mandates and do not purport to be a legal standard of
care.

Initial Management of Nouragenic Urinary Incontinence
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Table 1: Guidelines for urodynamics and
uro-neurophysiology tests in NLUTD

GR

Urodynamic investigation is necessary to document
the (dys-)function of the LUT.

The recording of a bladder diary is advisable.

Non-invasive testing is mandatory before invasive
urodynamics is planned.

Video-urodynamics is currently the preferred method
for invasive urodynamics in patients with NLUTD. If
this is not available, then a filling cystometry continu-
ing into a pressure flow study should be performed.

For standard urodynamic testing, a physiological filling
rate (see Table 1, e.g. not faster than 20 mL/min) and
#body—warm fluid must be used.

p-d

Specific uro-neurophysiological tests and provocative
manoeuvres (e.g. fiit filling cystometry with cooled

()

saline [the 'ige wateff test’], coughing, tapping, anal
stretch) are §lective procedures.
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Micturition Control: medial frontal lobe cortex ; insula ; basal
ganglia limbic system; corpus collasum; anterior cingulate
gyrus etc ; conscious sensation of bladder filling ;
INHIBITORY SIGNALS

Midbrain: Peri-aqueductal gray matter: “thermostat”
function ; relay signal between higher brain center and
PMC

Pontine micturition centre: coordination between
detrusor and external urethral sphincter

Spinal cord: signal transmission
Sympathetic innervation from IML: T1 — L2
Bladder neck closure / relaxation ;
modulation of parasympathetic innervation
( causing relaxation of detruosr )

Sacral micturition Centre: spinal reflex

Sacrum

srgers Spino-bulbo-spinal
Reflex

URETHRA TO BLADDER REFLEXES
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Pelvic splanchnic nerves

Kriengkrai Urusopon, M.D. Jantima Roongruangchai, Ph.D.
Department of Anatomy, Faculty of Medicine Siriraj Hospital,

P T Yol

@u—wmm
bt

Number of sets of anastomosis from 42 spinal cords
Levd Typela  Typelb Type 2
G- 02 o 75

5-G “ o

Towd 208 (367%) 1085 (188%) 49
central to central (1a),
central to peripheral (1b) and the
Y-shaped connection (type 2) between
adjacent rootlets. Type 2 is the most
common (45%) while type 1a is 37%
and 1b is 19%.

Neuropathic
Bladder




The Hald-Bradley Classification

Sensory neurogenic bladder
Motor paralytic bladder
Uninhibited neurogenic bladder
Reflex neurogenic bladder
Autonomous neurogenic bladder

Bataced 1971 Suprasacral Ies_ion _ 1982
Suprasacral spinal lesion
Infrasacral lesion

Peripheral autonomic neuropathy
Muscular lesion

A Uredynamic Classification”

Uretheal Function
‘Normal

Oversctive
Mexharscal

Usetteal Fuexton
‘Noemal

Incompetent

Leveloffesion Neurologic disease

Dementia (23 -53%)
Parkinson’s disease (38 — 70%)
Stroke (20 - 50%)

Cerebral tumour (24—71%)

Cerebral palsy (30 —40% )
Shy-Drager syndrome (~100%)
( Multiple System Atrophy )

Suprapontine

Suprasacral

Multiple sclerosis ( 50 —90%)
(~10% MS 1¢ presented LUTS )
Traumatic injury
Compression ( 30— 90%)
(e.g. tumour, / disc
Cervical spondylosis)
Myelitis
Spastic paraplegia (78%)
Spina bifida (90-97%)

RE2 38

Infrasacral
or conus Sacral agenesis (75-100%)

Cauda equina disease (28-87%)

Pelvic disease (10 - 60%)

Childbirth injury

Diabetes mellitus (25 — 87%)

Alcoholism ( 5 — 64%)

E/&U guidelines 201

Bladder dysfunction
Inappropriate toilet behaviour

Detrusor hyper-reflexia + co-ordinated
external urethral sphincter and

bladder neck activity

Incontinence

Hyper-reflexic with Uncoordinated

external urethral sphincter and
Uncoordinated bladder neck

( Autonomic dys-reflexia if lesion
above T6 )

Sensory impairment

Incontinence/ incomplete
bladder emptying

Areflexic / underactive bladder with
denervated / underactive sphincter
BUT coordinated bladder neck
Sensory impairment
Incontinence/ incomplete

4bladder emptying
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Automatic Bladder

(B EhiERE)

{suprapontine / infant
( before 3y.0)}

Autonomic Bladder

(R sTiT H E MERERE)

(suprasacral + infrapontine)

1960 Ed.

Autonomous Bladder
(B EMBERE)
(sacral / infra-sacral :
NO sacral arc reflexes)

Neuropathic Bladder

* Malfunctioning urinary bladder due to neurologic
dysfunction or insult emanating from internal or
external trauma, disease, or injury.

* The subsequent bladder dysfunction depends
grossly on the location and the extent of the
neurologic lesion

* Failure to Store £F5%
* Failure to Empty HEFR 3%
« Both of Them }|_F i

International Continence Society 2002

o015 16-30 3145 46-60 61-75 76-58

Source: National Spinal Cord Injury Statistical Center, UAB, 2006
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Code of Hammuraby & The Edwin Smith Papyrus
2686 - 2613 B.C.

Mortality of spinal cord injury due to renal problems
Balkan War in the past 100 years (ponnelly J etal 1972; Borges PM etal 1982)

1912 — 1913
W, World War 1 B.FOLEY
1050 (1914 -1918) World War II June 1935.

At (1939-1945

Korean War
(1950 - 1953)

25%

....one having a dislocation in a vertebra of his neck, while he is unconscious of his
two legs and two arms and his urine dribbles. An ailment not to be treated.

2 . > - i . — . Vietnam War
) “a paralytic bladder, as from Spinal Injuries to Soldiers Much More (1964-1975)
spinal cord injury, should be treated by catheterization” cz’;‘:“ﬁ? ':r'c':'jéﬁuf g“i'ﬂﬁ:fxomfmw 5-10%

fvaive spine, study finds

Hamada G. et al Clin Orthop 1972, 89: 253 -268 ; Bloom D, et al., J Urol 1994; 151: 317 - 325
409

Spina] Cord [njury Evaluation of Neuropathic Bladder
Incidence of spine injury by highest History Taking : Bladder Dysfunction ; Bothersomeness ; Hand
level Function ; Dependency Bulbocavernosus reflex
( Northwestern University Acute Spine Injury . . . R N
Centre 1972-1990) Meyer 1985 Physical Examination : Mﬁjﬁﬁ?’f
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Dermatomes EZ&fnfspmal cord L s
levels L2 -S4 .
\..‘.‘.,,.,..w,,,,, Reflexes of lower spinal
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CONTFORGETTO T
EXAMINE HIS BACK

Asie.  STANDARD NEUROLOGICAL CLASSIFICATION OF SPINAL CORD INJURY
MOTOR
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How long can these people live nowadays ?
100— — o DeVivoetal. 1995 Life expectancy for persons who survive the 1% year

Frankel et al. 1998 {female) post ?g:‘g?}p:aﬂ::g“ﬂ:_!‘:g U(S/Xears)

Frankel et al. 1998 {male)

TE' 21% SCI patients died of respiratory cause
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60 21.2| 1841 13.7 10.6 8.4 4.0

Paraplegia: Age-specific standardized mortality ratios

Anderson TW et al., BCMJ, Vol. 45, No. 4, May 2003, page(s) 178-182

Lidall IB et al., J Rehabil Med 2007 Mar; 39(2): 145 - 51

Long Term
Urethral Catheterization
Natural Course of
Neuropathic
Bladder

due to
SCI

Neurological Disease & Bladder Dysfunction " B Sddoiiue  Warogmcok* Shaokte
ysfunction » it i 2 ¢ o
| . . (time factor ) Fiacid paralysis (G sFlaccid paralysis (/640 1%
Bladder ( Sphlncter ) dySfUnCtIOn « Spinal shock phase W) andabsence of ¢ Loss of vascular tone in -'n“i')udlbww(vf
reflex activity below the part of the body deprived spinal reflex activity
« Recovery phase of supraspinal control, T
[ ] t l C a whreflexic bladder(f5.  supine systolic BP < 90 sAreflextc bladder(41/141.
y Uy Cy Py #6100)> urinary mmbigin absence of low MEZRHY> urinary
+ Stable phase retention intravascular volume retention
a-tiwie 2= 12 whs
6- 12 months 6 - 12 months

t = time from disease / injury onset ,
I = level of disease / injury,

Spinal Cord Injury

Spinal cord injury

Spinal Cord Injury

Spinal Cord Injury

[ . « Bladder - Recovery phase sfunction « B

¢ = completeness of disease / injury dnuncion . g - i

. . - (time factor ) -le'l mf:m(‘- H + Spinal shock phase mﬂommdogt

p = progression of disease / injury > Sploe shockphsoe el . o
. O geanSuTHoT Recoveryphase .

a= Age at onset of dysfunction i pe— i

+ Stable phase still change with time

.. the compliance of

bladders i

Drake MJ et al., Neurourol and Urodyn 2016; 35: 657 - 665




+ Bladder ( sphincter ) dysfunction
( stable phase )

f( level of injury, completeness of injury )

- Bladder dysfunction
(level of injury)

- Suprasacral
(cervical.thoracic, . ,era
lumbar )

L SacraMERMELLTF  compiiance

cauda aquina )

Spinal cord injury
Spinal Cord Injury
+ Bladder « Suprasacra
dysfunction - MERELLF,
(level of injury) + SERFBLLE
+ Newrogeni Detrusor Overstiviy
-+ Detrusor external sphincter &
synergia

HERAL HBIERE

* Sacral RS HESE
{ conus medullaris,
cauda equina )

Spin al Cord ||'|] ury Treatment Goals for Management Of Neuropathic Bladder

Suprasacral

~ Detrusor hyper-reflexia

= Detrusor external
sphincer dys-synergia

~ Detrusor areflexia
~ Diminished bladder

medullaris,

v '
Rationale for UDS evaluation
v 3 - - v + Baseline functional assessment of LUT
Action Acton.
Parackncal Paracincal sl
+ Tanng « Compice « Compene + Kentify neurogenic bladder with risk of
« Madcaion ';:- winsiysa * sugey complications and may need early intervention
+ Comererzsnca e e ey - High fill pressure/iow complance
« Fenal rssosogphy i
(S urmogely  Boodchemey gk =080
* Compused o 24hour urne
P + Assist in developing treatment plan
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Figure 2. Algorthm. Dynamic bladder management in spinal cord-yred patients.

+ Tool for identifying change in neuro-patiem
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Multiple 8% Same risk
Sclerosis
Traumatic 23% 5x
paraplegia
Neural tube 68% 8x
defects

Risk for renal
failure
( compared to
the general
population )

Upper tract dilatation

de Seze et al 2007
Lawrenson et al., 2001

Before Invasive Urody
+ Thorough history + Urinalysis/MSU

* Flow rate and PVR

+ Frequency volume chart: 3 days

* U&Es/eGFR (correction for low muscle mass)
* Ultrasound: renal and post void

+ Physical examination

+ Neurological examination

* Investigations Assessed at baseline and follow-up

Flow rate &
residual

Clinicians should perform:

AUA/SUFU 2012

PVR assessment, either as part of complete urodynamic study|
or separately, during the initial urological evaluation of patients
with relevant neurological conditions (e.g., spinal cord injury,
myelomeningocele) and as part of ongoing follow-up when
appropriate. (Standard; Evidence Strength: Grade B)

a complex CMG during initial urological evaluation of patients
with relevant neurological conditions with or without symptoms and
as part of ongoing follow-up when appropriate. In patients with
other neurologic diseases, physicians may consider CMG as an
option in the urological evaluation of patients with LUTS.
(Recommendation; Evidence Strength: Grade C)

AUA/SUFU 2012

+ Clinicians should perform pressure flow analysis in

patients with relevant neurologic disease with or without
symptoms or in patients with other neurologic disease and
elevated PVR or urinary symptoms.
(Recommendation; Evidence Strength: Grade C)

* When available, clinicians may perform fluoroscopy at

the time of urodynamics (VUDS) in patients with
relevant neurologic disease at risk for NGB or in patients
with other neurologic disease and elevated PVR or urinary
symptoms. (Recommendation; Evidence Strength: Grade
C)
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CUHK Urodynamics

Bladder Diary (E2ftH1C)
Uroflowmetry + post-void residual urine(PVR)
(PRI + R IRE)
Urethral pressure profile ( UPP ) (FRi& % Hll5E)
- Static
- Micturitional urethral pressure profile

Cystometry (BFREMIE)
- Filling (Fa 2 fEBEEI )
- Voiding (HEFR #7BEBEI E)
Detrusor / Valsalva leak point pressure (J§ R £ E S li5E)
Electromyography ( EMG ) (&% 21 B Bl 52)
( surface electrode vs needle electrode #NMELHLHLER)
Video-cystometrography ( VCMG ) (Rift3h /1 BRAZKE)
Ambulatory cystometry (i 3 /1% 1)
Non-invasive cystometry ( experimental )
Penile pressure cuff

International Urodynamic Basic Spinal
Cord Injury (SCI) Data Set

Bladder sensation during filling cystometry
Detrusor function and compliance during filling
Detrusor function during voiding

Detrusor leak point pressure

Maximum detrusor pressure

Cystometric bladder capacity

Post-void residual

Modifications

* Preparation » Technique
— allow time — position
— assistance — slow filling speed
— ?drain residual urine
—VCMG
* Equipment — pregnancy test
— space
— hoist
— flow pipe BEWARE
_ room autonomic dysreflexia!
(spinal cord damage above
level of T6)
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Urodynamics in Neuropaths

* What information should it give us?
1. Is the patient’s renal function safe?
o Dysynergia, poor bladder compliance, reflux
2. How to manage symptoms
o Storage, voiding, bladder/outlet

» Technical points (Good Urodynamic Practice; Schafer et
al., Neurourol Urodyn 2002)

— Slow filling
— Video preferred
— Dangers: autonomic dysreflexia, latex allergy

Why video UDS?

Intraprostatic reflux-
indicating sphincter obstruction
Anatomy !

. Conditions triggering autonomi
Autonomlc dyosnrelﬂlg:lz riggering autonomic
Dys-reflexia Full Bladder

Constipation or a full bowel

Pain

Infection

Skin breakdown

Ingrown toenail i i

Sudden temperature changes in the
surrounding environment

Lesions above T6

Signs and Symptoms :

Goose Bumps ( pilo-erection )

High blood pressure (SBP 1 20 mmHg
above baseline )

Low heart rate

Anxiety

Severe pounding headache

Sweating above the level of the injury
Nasal stuffiness

Consequen s:?troke, heart attack, or seizures
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Autonomic dysreflexia

and cerebral hemorrhages

- ﬂ Stimulation of baroreceptors.
in aortic arch and carotid

-
2 -
Reflex bradycardia :l‘ &
g

Reflex vasodilation

Flashing piloerection and

5 above the injury
Lack of hibi

=>°

splanchnic tion
 belowlesion and hypertension

No(vceplwe and
proprioceptive snmuh

7l

ICS Standard Nomenclature

Acontractile Detrusor
— Old nomenclature: Areflexia - Atonic, Flaccid

Detrusor Overactivity (old: Detrusor Instability)
— Neurogenic DO
— DO Incontinence

Dyssynergia - Bladder/Sphincter discoordination
— Internal urethral sphincter: smooth bladder neck
— External urethral sphincter: striated rhabdosphincter

Leak Point Pressures

+ Abdominal Leak Point Pressure
— intravesical pressure at which urine leakage occurs
due to increased abdominal pressure in the absence
of a detrusor contraction

* Detrusor Leak Point Pressure
— lowest detrusor pressure at which urine leakage
occurs in the absence of either a detrusor
contraction or increased abdominal
pressure

ALPP vs DLPP

ALPP DLPP
+ Measures urethral * Measures compliance
resistance » Measure of bladder

ability to safely store
urine

— >40cmH,0: Risk of
damage to upper urinary
tract (>20 in NLUTD)

* Measure of SUI
— ISD (<60cmH.,0),
— Gray (60-90cmH,0)
— Hypermobile
(>90cmH,0)

McGuire 1983
McGuire 1993

Outlet during filling

u

2 w8 Mo TR g 1 M0 am an s s im an n

rodynamics

"

S 3 S ]

. r K.
%

VLPP;
Test for ISD

Biies S ooy
s A H )

a7

223.5|
224

Non-neuropathic; DO at 08.15 and 09.15, cough-provoked DO 10.30,
voids on overactive ion, small cy ic




66 year old male; CVA (stroke)
Detrusor overactivity incontinence
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] XemH,0

X-§cmH,0
Position of

external fluid filled transducers. "
These should be set at the level of the pubic symphysis to air charged catheter.

Position of

microtip transducer or

allow standardization and comparison. Increasing the height  The position of the internal transducer or balloon wi

>f the external transducer lowers the measured pressure bladder alters the measured pressure. If the position is
whereas lowering the height increases the measured lower, then a higher pressure will be measured due to the
aressure. The position of the catheter in the organ has no extra fluid column above the transducer/balloon: a high
sffect on the measured pressure position will therefore have a lower pressure.

FILUNG

Subtraction

Rectal Pressure Catheter
e
Bando i

Pdol=Pvas"Pab

Puw = Pura ™ Pve
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Video-urodynamics @

\-J‘

Fluroscopy / Ultrasound ;
dynamic variation of anatomical structure of the lower urinary tract

bladder neck competence ~ ALPP ~ DLPP ~

Detrusor external sphincter / bladder neck dys-synergia ( DESD / DSD) ?

try (fi

Bladder / urethra morphology
Bladder neck function

Vesico-ureteric reflux (VUR) ?
Bladder outlet obstruction ?

Bladder diverticulum

Microtip (solid state) transducer

Rousatia cablo Wil SAN

builtin transducer

K

‘Water, Saline,
Contrast

Catheters & Pressure transducer

B DRI

RS R
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Video-Urodynamics (VUDS) Cystography
+ Cystometry with simultaneous imaging of the lower * Performed during
urinary tract VCMG and overall
« In other words, simultaneous structural and shape of bladder
functional information noted

- VUR » Can give indication of
- usl post free flow RV

— Bladder shape * Also highlights other
— Pelvic support pathologies........

— Diverticula etc. A patient with BPE highlighting the value of cystography

Male Bladder Outlet Obstruction

Neuropathic Bladder Cystography - Technique

Bladder half full (200-250ml)

AP Lateral and Oblique projections

At rest and during valsalva / coughing

+ Also important to do post void image
— Indicates PVR
— Shows VUR and allows grading

Note the small capacity “fir tree” configuration of the bladder with trabeculation

10



Points to Note

« Filling — residual volume, sensation, overactivity,
pressure change, incontinence, reflux

» Provocation — descent, induced DO, ALPP and
sphincteric incompetence

» Voiding — co-ordination, obstruction and level,
reflux, sphincter overactivity

» Post-void film and cough essential

ElectromyographyE M G

em
W30 -

© gLaooer

T T T p——
s, usctbad pressure o the exicrnal uretheal

al Neurourology and Urodynamics 1991: 10: 169 - 176
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Electromyography (EMG)
+ Simultaneous measurement of muscle activity

* Needle or surface electrodes are placed on the
perineum to detect general striated muscle activity

* Failure of the urethra / pelvic floor to relax and
detrusor sphincter dyssynergia can be theoretically
detected during voiding using this technique

Detrusor External Sphincter Dys-synergia
DESD

AP T Wv~

EE:] 9:40 958 18:09 18:18 18:28 10:30 18:48 10:50 11:6

Electromyography EM G

st L

11



Electromyography

EMG

* coincided with detrusor contraction' [23]. Yallaet al

gt T electromyographic activity described grade 1 DSD as high voiding pressures with a
that reached & maximum at the peak of detrusor con- normal urinary flow rate and incg

traction” type 2DSDas *“clonic sphincter contractions. sphincter contractions during void, their grade 2 DSD
interspersed throughout the detrusor contraction”” and. v coonds to Blaivas types 1 and 2, and their grade 3
type 3 DSDas “a sustained sphincter caniraction that " " M e e
coincided with detrusor contraction” [23]. Yallaet al. DSD' coresponds (o Blaivas type 3 [24]. More re-

ent external

Rudb, et al Neurourology and Urodynamics 1991; 10: 169 - 176

Electromyography

+ Technically difficult to ensure a good quality EMG
signal from the appropriate muscle

» There have been little or no published clinical evidence
in at least the last 20 years indicating the benefits of
combining EMG with cystometry (ICl, 2012).

Detrusor Sphincter Dyssynergia

* When there is flow, detrusor pressure drops

20/12/2019

Mirrored EM:

. Patient with Multiple Sclerosis
b. Baseline El

racing of Detrusor Sphincter Dyssynergia (DSD) in

Traging in a Patient with T9 Spinal Cord Injury

[42]
(v}

1 LABORIE
13946 min

R Yo
0
——t— s
[ f 0
120 :
mimin 999

Straining vs
P oo
Pues
Poet

Q Flow

DSD

12
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’ Painless Urinary
Fowler’s Syndrome (1985) Fowler's Syndrome ™ zeerien
? Most common cause of idiopathic urinary Residual urine > 1000 mI

retention in young female (<40y.0.) e

Painful Insertion of

Urethral Catheter /
Upon its removal

Polycystic
ovaries in 50%
patients

Prof. Clare FOWLER

By Fowler’s syndrome
Decelerating bursts Complex repetitive discharges AUAIS U F U 201 2
* Clinicians should perform EMG in combination with
ji}]f;-{ v CMG with or without PFS in patients with relevant

| ! neurologic disease at risk for NGB or in patients
B ! with other neurologic disease and elevated PVR or
ey - urinary symptoms.

Fodngy - - A : YR T T .

e (Recommendation; Evidence Strength: Grade C)

Concentric Needle Blectrode

Urethral Pressure Profilometry (UPP) Sacral SCI: unsafe LMNL
b

DLPP

Maximal urethral closure
pressure (MUCP) is the

maximum urethral pressure
minus intravesical pressure & G:
Functional urethral length bt | =

is the distance along the
urethra in which urethral
pressure exceeds bladder
pressure

In most continent women
— FPL-3cm

— MUCP - 40 - 60cmH20

e

L )
N N T

13



20/12/2019

LABORIE
o-| 13970 min

i1 0P . . o
0 Progressive Neurological Conditions
587 A
o cm H20
7 ’Whho-l + Multiple Sclerosis
110 A + Parkinson’s disease

g2 gt

Peripheral
nerve injury;

“safe” LMNL * MSA

(i.e. renal function * Dementias

should not be at q

risk) * Neuropathies
» Ataxias

Odds and Ends
— (Adrenomyeloneuropathy ??7?)

MS - Pathology

Plagues on MRI

MS - Epidemiology

Incidence 7/100,000

* Prevalence 120/100,000

+ Life-Time risk 1 in 400

+ 2 females : 1 male , peaks age at diagnosis 20-50
+ Caucasians > Orientals

+ Commoner in extreme latitudes

* Monozygotic twins 30%

Dizygotic twins 3-5%

Siblings 0.1% -0.4%

Autoimmune attack on CNS myelin
- Olj T- ibodies to olij genetic loci,

— EBV, HHV6, Chlamydia Pneumoniae

MS - Syndromes MS - Diagnosis . . .
MS - Urodynamic Findings
Clinical evidence

+ Relapsing Remitting (80%) -2+ distinct attacks

- Discrete cinical atiacks with full recovery -1+ anatomical sites + Litwiller meta analysis of 1904 patients
- 30-40 % develop Secondary Progressive
“Para Clinical Data™ + DO 63%
+ Primary Progressive (20%) — MRI - T2 weighted — plaques in 95%
- 20% develop Progressive relapsing ~ CSF - Oligocional IgG in > 90% + DSD 25%

- Visual Evoked Polentials

» Hyporeflexia 20%
* Normal 10%

MS - Urinary symptoms MS - Patho-Neuro-Urology * Bemelmens
+ Urinary symploms in 52.92% i PN — MS but no LUTS 52% abnormal VUD
Tt e e a0 proicn » Koldewjn
ﬂw'f'm N ; ' Sl“ﬁéfﬁmnéﬁm_mwum vacts — 100% symptomatic pts have abnormal VUD
: ;:nﬁz;h%fﬁaiﬁ"n'.':!r'“.'.an'uf:f:f:'g& T e ., — 50% asymptomatic pts have abnormal VUD

- Patents > 50 more bothered by Urhay Symploms  +sgs e + Nb 15-55% VUD change over time

* Hypocontractile, areflexic

14



MS - Role of VUDS

* “Routine VUDS” not indicated

— Simple assessment usually gives clear picture of
underlying problem

— Upper tract deterioration rare (7%)
— Simple management often effective

» VUDS definitely indicated if
— Upper tract concerns
— Failure to respond to simple management
— Major intervention planned
— Complete lack of clue !

Factors of good and poor prognosis in multiple sclerosis
Adapted from Keegan BM, Noseworthy JH. Annu Rev Med
2002; 53: 285-302

Good prognosis

Female gender

Male gender

Younger age of onset Predominant cerebellar and motor|

involvement

Sensory attacks

Complete recovery from attacks Progressive course from onset

Few attacks Frequent early attacks
Long inter-attack interval Short inter-attack interval
Multi System Atrophy MsA
¢ * MSA-P Commonest
. ;m:dnnhrm:msn idal, + Differentiation from Parki disease can be difficult

cerebellar and autonomic pathways

* Includes previously described syndromes
= SND (Striatotrigonal degeneration)
~ OPCA (Sporadic Oiivopontine Degeneraion)
~ Shy-Drager Syndrome (1960)

* MSA-P more likely if
~ Lack of one sided dominance
- Lack of resting tremor
- Poor response to L-Dopa

« In 1989 Glial Cytoplasmic inclusions (? Cytoskeletal - Rapid Progression
alteration of giial cells) common to all ~ LUTS and/or ED at presentation
+ Classified as s

= MSA-P (Parkinsonian dominant)
— MSA-G (Corsbatar dofrinanty ~ Differential diagnosis from spinocerebellar ataxias

~ Autonomic failure prominent

MSA — Urinary symptoms MSA
Sakakibara et al 2000 - TS firstas * ‘{”Dug gfﬁ;
[+ 121 Patients. * Hypotension first 29%
L 96% s + Together23% :f;: :"’““":‘:’é:‘“
~ Difficulty voiding 79% e "’m“’mm L
- :unlum::: * EDusually precedes both ~ involuntary sphincter ri on 33%
it — 47% DSD / failure of sphincteric relaxation (nb L-Dopa,
~ Urge incontinence 63% Wenning et al 1994 Epinepherine for low BP)
~ Freqiesicy 41% +200 patients ~ Open bladder neck at start of filing 53% (SNS)
= Nocturnal Enuresis 19% = Incantinence 71% - Sphincter EMG — Chronic Reinnervation (Onufs anterior
— Retention 8% ~ Retention 27%
- 43 - ¥ + Prog from DO to poor to detrusor
falure

20/12/2019

Walking unaided +  in addition to
or mostly +/~ As monotherapy or in combination
without aids
7 Not licensed/pasition in treatment
algarithm not formally established
Walking mostly
with aids
Chairbound
Bedbound
oral oral onal 1oc
+/-ADH +CISC +CISC
2CBME +/-ADH +/-ADH
“7Buzzer 7BONT/A
?CBME ?CBME
7BONT/A
Time ————e
Degree of neurological deficit

Epidemiology of Neuro-urological disease.

Parkinsons Disease

Urinary symptoms in 35-70%
—Usually years after PD diagnosis
~ Storage and voiding symptoms

vup

-DOin 36-93%

— Sensation preserved

= Hypo or Acontractile 0-48% (?late)
- DSD - some studies only

~ *Sphincter Bradykinesia®

Parkinsons Disease

* Decreased spontaneous movements, gait difficulty,
postural instability, rigidity and tremor

+ De pigmentation and neuronal loss with Gliosis in
Substantia Nigra

Parkinsons Disease

* "Sphincter Bradykinesia™
— Normal guarding reflex but failure of rapid
relaxation for void.
~ 7 skeletal muscle hypertonicity
~ Improves with sic apomorphine injection
+ PD and TURP
— 28% patients incontinent post op Staskin et al
1988
— 7 Due to poor voluntary sphincter control
— 7 Actually due lo failure to recognise MSA

[Dementias

- Urinary incontinence 11-90%
- 53% of demented Vs 13% non demented eldery

- “Functional Incontinence”
- Motivation, cognitive: disabilty, immobilty elc
- Co Morbidities
~ BPH, SUI, Nocturnal polyuria, Drugs, Depression etc
[+ VUD findings
- DO in 38-60%
~ impaired detrusor contractilty
~ Uninhibited Sphincter Relaxation
« Frontal lobe SPECT changes

Diabetes

1% population

Neuropathy

~ 10% at diagnosis

— 50% after 25 years

Peripheral

~ Symmetrical upper and lower limb poly neuropathy
Autonomic (usually later)

~ Pelvic nerves PS — detrusor afferents and efferents
— Pudendal nerves somatic — sphincter

~ Hypogastric nerves — urethra and BN

Autonomic Neuropathies.

Neuropathy ic neuropathy

= Metabolic

- Acute / subacute
autonomic neuropathy

= Pure autonomic failure

- Connective Tissue diseases
- Paraneoplastic

- Toxins,

Diabetes

« Progressive detrusor failure with decreased sensalion
~ Hesitancy, CRU, overflow
« Ole peripheral neuropathy
« < knee and ankle reflexes, < Bulbocavemasal reflex
+ <anal tone
« FVC
* VUD
- Delayed sensations and desire
~ Decreased detrusor activity
= Poor flow and high residuals
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Sarcoid, Alcohol and Porphyrias

- Sarcoid
- Accumulations of lymphocles, mononuclear phagocyles forming
noncaseating spithelioid granulomas
~ §% get neurd sarcoid which can mimic MS, SC ataxia etc
+ Acohal
~ Polyneuropathy including autonomic in 5-15% chitonic alcoholics
- Thiamine deficiency / difect taxicily on axons
- Similar to diabetic bladder
+ Pophyrias
~ Inherited disorders of haem synthesis.
- Rarely causes patchy demyelination with resultant peripheral and
autonomic neuropathy

Guillaine Barré Syndrome

* Autoimmune attack on small and large myelinated
nerves
- Anti-ganglioside antibodies
Ascending paralysis
- 30% ventilated
« 25% urinary symptoms.
—~ Mostly hesitant, poor flow , retention etc
~ Some urge and incontinence
* VUD - most underactive / atonic a few DO plus DSD
+ Usually improve within 6/52 — 2 years.

Peripheral Neuropathies

* Lumbosacral Herpes Zoster
~ Retention in 3-5% pts due to sacral sensory neuropathy
~ Areflexic on VUD, recovers within 4-8/52

* Genitourinary Herpes Simplex

~ Retention usually due to gental pain
~ 1% localized lumbosacral meningomyelitis / pelvic neuritis
~ Areflexic on VUD usually recovers

. oMV

« Infectious mononucleosis
« Syphilis

* Guillain-Baré

Ataxias

+ Progressive premature neuronal death and atrophy
+ Broad based gait, incoordination, tremor, dysarthria, motor

and autonomic dysfunction

* Genetic — Friedrichs >50%

« Non Hereditary - Acute or Chronic (Toxins)
* Cerebellar only ~ no LUTS

+ Spino-Cerebellar — multisystem => LUTS.

+ Chami et al 1984

~ 195 pts with Hereditary S-C ataia
- 23% Urgency 6% incontinence
- DO 25-53%, DSD 6-37%, Hypocontractie 16-27%

20/12/2019

Urodynamics — 5Ws

* Who? Neurogenic patients

* Which? Video Urodynamics

+ Why? Anatomical and functional information
* Where? Special latex free, lead lined room

* When? Baseline and every 5-10 years

VUDS in neuropaths - tips

+ Video essential
* Be prepared to improvise

* ? Don’t drain residual at start

» Multiple fills if needed
» Thomas Drain Pipe
» Foley test

» SP pressure to test for SUI

+ SP tapping for DO
* Drain residual at end
* ? Prophylactic antibiotics

Gura 25

T12 /L1 #

T [ Uroflowmetry#1
T
) _g v ui"\ ™ % i’\ﬁgf\,l\ FXA.\L\_A.;
e =

T12 /L1 #

Pre-treatment

Post-treatment
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C5#, ASIA Class A,

3 months post tx
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Initial Management of Neurogenic Urinary Incontinence
HISTORY, Suprapontine cerebral Suprasacral infrapon- Peripheral nerve lesion
level of leslon lesion (e.q. Parkinson s tine spinal cord lesion {e.g. radical pelvic surgery}
disease, stroke, (e.g. trauma, multiple Conus/cauda equina lesion
muttiple scleroais sclerosis) (e.0. lumbar disc prolapse)
~ Further history
~ General including home
= Urinary diary and symptom score
=« Assessment of functional level. quality of life and desire for treatment
N « Physical of sensation anal
] tone and voluntary contraction of anal sphincter, bulbocavernosus snd anal reflexes, gait
e g e g = Urine analysis + culture (if infected: treat as necessary)
* Urinary tract imaging, serum creatinine : if abnormal : specialised management
it : = Post void residual (PVR) by abdominal examination or optional by ultrasound
Thi e
PRESUMED Stress urinary incontinence) Urinary incontinence dus 1o detrusor overactivity |
DIAGNOSIS due to sphincter
incompetence
With Poor bladder Lol "'“";'"' 2
i "
el + Depending on cooperation
(Significant PVR) ey K
I - Behavioursl madification,
* Behavioural modification with or without * External appliances,
* External appliances * Antimuscarinics * Indwelling catheter
Failure l Failum' Failure l
Specialised management preferable for more " tailored " treatment

Specialized Management of Neurogenic Urinary Incontinence Conclusions e 1

Periphoral orebral lesion
{e.9- radical pelvic surgery) ‘spinal cord lesion (6.9, Parkinson'sdiseass,
conus cauda ‘siroke, mult ple sclerosis)

+ Findings of UDS can be difficult to anticipate from
clinical assessment alone in NLUTD (LE 2).

i

[ ur'due to detrusor

okt oor lcider emptying e 10 vty * Most patients with NLUTD require specialised
incompetence detrusor underactivity /
Skl riictiny w -:l:in:,n No .'m assessment

o | - ] [ — VUDS should be used, if available, when surgical
Pl Pl el ““I: M| et s = At interventions are planned or when the “bladder may be
e i /; = \ Applances + Al unsafe”

» Bladder neck Sling = TUL sphincter 2 4 . I 5 A .

<Subumtal pes  +*Botuumoxin o “SOAFTSATS . goioum ot — Upper tract imaging is needed in some patients and

- Bulking agents sphincter detrusor
P S it DESSSSSCN b (AR more detailed renal function studies will be desirable if
2 B ) A .
— Stoma/diversion may bo an option in selocted cases the upper tract is considered in danger
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Conclusions — 2

Filling cystometry is the only procedure that quantifies
the filling function of the bladder. However it must be
combined with Pressure / Flow studies to record the
function of the LUT during the voiding phase.

DLPP has limited diagnostic value a stand alone test.

UPPs can be used as an adjunct to assess urethral
function

Conclusions - 3

Filing rate can influence the outcome of several
urodynamic parameters (LE 2).

Pressure development in the bladder is one of the
important parameters to be studied and high LPP is a
risk factor for renal deterioration (LE 2).

Complications of urodynamic testing are rare, but
antibiotic prophylaxis can be advocated (LE 2).

Conclusions — 4

VUDS combines the above with radiological imaging
to provide the most comprehensive information of
evaluating NLUTD

EMG is a semi-quantitative measure of pelvic floor
activity, which can be used to detect detrusor/
sphincter dyssynergia (DSD) and pelvic floor
relaxation disorders, but has limitations

General principles

Listen to the patient
Consider the kidneys
Consider the whole patient and surroundings

Start simply and progress step wise with Ix and Rx

Urodynamics to answer specific questions not as
“routine”

Promote independence where possible
Suprapubic rather than urethral catheters please !

THANK YOU
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