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Overview of lower urinary tract
dysfunction in cerebral disorders
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Clinical course: Stable conditions
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Suprapontine
Stroke
Parkinson’s Disease
Tumours
Trauma
Dementias

Spinal
Multiple Sclerosis

Trauma
Tumour

Sacral / Infrasacral
Disc prolapse
Tumour
Pelvic nerve injury
Small fibre neuropathy

Clinical course: Progressive conditions
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Suprapontine
Stroke

Parkinson’s Disease |

Tumours
Trauma
Dementias

Spinal

Multiple Sclerosis
Trauma

Tumour

Sacral / Infrasacral
Disc prolapse
Tumour
Pelvic nerve injury

Small fibre neuropathy

Neurogenic
bladder
Diabetes mellitus

neurological disease
Obstructive eg. cervical
sleep apnea spondylosis and
syndrome myelopathy

The ageing
bladder
Pedal oedema

*Storage symptoms
*PVR: < 100mL
*Detrusor overactivity

«Storage / voiding symptoms
*PVR: usually elevated
«Detrusor overactivity,
detrusor sphincter
dyssynergia

*Predominantly voiding
symptoms

*PVR: elevated

*Often acontractile
detrusor

Local urological
causes- bladder
outlet obstruction,
stress incontinence

N - Concomitant
cardiac failure

medications:
diuretics, ChEI
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Incontinence: is it always due to an
overactive bladder?

Stress
incontinence

Overactivity

Cognitive impairment:
visuospatial disorientation,
memory, aphasia, compulsive
behaviour, social inhibition,
apraxia

Functional:
Mobility,
toilet access

Neuropsychiatric changes
contributing to incontinence

* Impaired initiation
* Limited coping mechanisms

* Impaired awareness for bladder sensation or
incontinence

Nocturia,
incontinence,
UTl

Antimuscarinics

Cerebral disorder
eg. stroke,
dementia, PD

Cognitive and
behavioural
changes

dysfunction

Functional
incontinence
Urological causes

inesterase
inhibitors

Lower urinary tract
symptoms

major cholinergic projections

nucleus
Basalis

peEdunculopontine
nucleus

Nucleus basalis projects to the neocortex
PPN projects to the thalamus
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* AChE,

nicotini acetylcholine
acetylcholine  esterase
receptors

First line treatment: Antimuscarinics

Tolterodine

Propiverine

Adverse
drug reactions: f
too much

information?

The “anticholinergic burden”

Cl
Olanzapine
oxybutynin
Mild 0.5-5 pmol/L
Citalopram
Escitalopram
Fluoxetine
Mirtazepine
Quetiapine
Temazepam
Ranitidine

Slce couresy Adion Weg

Adapted from Gertetsen P, Pollock BG Drugs Ageing 2011

ACB Score 1 (mild) ACB Score 2 (moderate) ACB Score 3 (severs)

Anticholinergic
burden (ACB)
scale

Boustani MA et al

Aging Health
2008;4(3):311-20
Campbell N et al. Clinical
Interventions in Aging
2009;4(1):225-33

Score > 3 clinically
relevant

I am somry tobother you, but s  patent on Detrusitl, e worried about the bad press
withregard o the medication increasing the ris of dementia, | would vy much
appreciate your pofessional opinion asto whether [ should change my medication. At

PR

Excerpt from patient’s letter 2.2015
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Cumulative Use of Strong Anticholinergics
and Incident Dementia
A Prospective Cohort Study

Shelly L Gray, Pharmi. MS; Melissa L. Anderson, MS; Sascha Dublin, MDD, PhD; Joseph T. Hanlen, Pharmi, MS:
Rebecca Hubbard, PhD; Rod Walker, MS: Onches v, MS; Paul K. Crane, MO, MPH; ENC B, Larsan, MO, MPH Blood
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Transport across the blood brain barrier Aability to cross the blood brain barrier

Vasculature — 888 ——————CNS

Brain A

it 3C

et 3C

passive ]
diffusion P-gp active
transport .
mall moleculer ss
mechanism ik x
& tight junction .
A Trospium chloride
Figure courtesy Vicki Burd

Active efflux across the blood brain barrier Selective Muscarinic receptor binding:
M3 versus M1 receptor
Brain A
Chemical Muscarinic MyM,
Agent Formulation Dasing Dase Structure _Adhalty (K, Ratios)*
Darifenacin®®  Controlled release  Onee dally 7.5, 15mg Tertiary amine 93
Oxybutynin®®  Immediate release  Two or three times dally  5mg Tertiary amine, 15
Exlended release  Once dally 5, 10, 15, 20mg
passive VA Skin patch 3-4 days 3.9mgld
diffusion P-gp active Solifenacin™  Controlled release  Onca dally 5, 10mg Tertiary amin| 25
transport Tolteroding®®  Immediate release  Twice daily 1,2mg Tertiary amin 06
mechanism Extended release  Once dally 2, 4mg
. . . m Trospium®'®  Immediate release  Twice daily (al least 20mg Quatemary am\pe 1.5
¢ Active transport mechanism: permeability- R tightjunction 1 hour belore food)
glycoprotein (P-gp) A drug
¢ Lower levels than would be expected for its
lipophilicity
* Trospium, Darifenacin, Fesoterdine LRamekehnan . EQIEN, 200% 1928065 Darifenacin
2. Wagg A et al. lICP. 2010; 64(9): 1279-1286;
Figure courtesy Vicki Burd 3. Chancellor et al. Drugs Aging. 2012; 29(4):259-273
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