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Videourodynamics and the 
neuropathic bladder

Marcus Drake
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Summary

• VUDS; indications, additional information
• Neuropathic bladder

– Technique and key observations
– Dangers to the patient

Videourodynamics

• Indications;
– Neurological disease
– Children
– Recurrent stress incontinence after surgery
– Young men with voiding symptoms
– Postprostatectomy incontinence
– Need extra anatomical information

Conventional cystometry 
using contrast medium, 
imaged fluoroscopically

Additional information obtained
• Filling

– Dynamic assessment of pelvic floor support 
– Static assessment of state of bladder neck
– Bladder trabeculation and diverticula
– Detection of VUR

• Voiding
– Site of obstruction

• Post void residual

When & how to screen...
• During filling (postero-anterior (PA) or AP)

– If uncertain about lines siting
– During urgency/ DO or at 200ml
– During cough

• During voiding; 
– AP in females
– 45O males

• Post void for PVR

Female- Normal POP and USI

ISD after excising urethral diverticulum
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Emptying bladder

Bladder neck
Prostatic urethra

Membranous urethra/ 
EUS

Bulbar urethra
Penile urethra

Case study “Incomplete emptying”

Pseudo-residual

Disadvantages of VUDS

• Radiation exposure equivalent to 3 
months of radiation background
– X-ray tube far away/ II close to patient
– Minimise screening time 
– Staff stand far away, shielded in low scatter area 

• Cost (initial and running)
• Artefacts; viscosity

Protection

• Radiation medical exposure regulations 
• Lead aprons, warning lights 
• Confirm patient identity

– Check female patients are not pregnant 
• Reduce exposure; duration, intensity, scatter
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VUDS in neurourology
• Main aim is to decide future risk 
• Managing symptoms is important but secondary

– Incontinence, UTIs
• Nature of urodynamic changes often predictable
• Neurology may be only part of the problem

– BOO in males, SUI in females
• Dangers; don’t bother if it won’t do any good

History

• Assess the neurological condition
• Which part of NS affected? Progressive?
• Mobility, hand function, autonomic

• Assess the urinary tract; LUTS, continence, 
UTIs, QoL, bladder management
• Pelvic organs; bowels, gynae, sexual

• Assess the rest of patient; medical history, 
medications, obstetric, prostate….
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Practical examination

• Walking, or wheel-chair (speed to toilet, 
ability to transfer). Contractures. 

• Hand function (do they have a carer?)
• Palpable bladder; post void residual
• Pelvic examination; 

– Pelvic floor support- bladder, POP, anal
– Sensation
– Reflexes 
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VUDS in neurological disease

Is the patient’s renal function safe?
– Dysynergia, poor compliance, reflux

Technical (Good Urodynamic Practice)
– Slow filling (10 ml/ min), VUDS

Bladder Outlet UUT
Filling DO, Compliance ISD, Pelvic floor VUR
Voiding Contractility DSD, BN VUR

Bladder during filling

Spina bifida;
Unsafe LMNL

DLPP

• In poorly compliant bladder, detrusor 
pressure at which leakage occurs 
(involuntarily)

• A crucial element of assessing long-term 
risk to renal function in neuropathic patients 
(>40cmH2O in spina bifida, maybe >25)

18
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Outlet during filling

VLPP; 
Test for ISD

Bladder during voiding
Permission to void

Outlet during voiding

Intraprostatic reflux;
Implies high sphincter 
pressure during void

Why video UDS? To see where 
problems are happening

23

Older man with Parkinson’s disease and voiding symptoms

Male with Parkinson’s disease [2]

24
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Bladder 
during 
voiding

Peripheral nerve 
injury;

“safe” LMNL 
(i.e. renal function   

should not be at 
risk)
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Detrusor sphincter dysynergia

• Pons determines reciprocal activity of outlet 
and bladder; “synergy”
– Lost if lesion between brainstem/ sacral cord

• High pressure void, raised PVR, UTI, RF

Straining     vs        DSD?
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EMG

When there is flow, detrusor pressure drops…

Autonomic dysreflexia

SCI patients with injury above T6.
Autonomous distal cord gives a mass sympathetic 
nervous system response

Vasoconstriction below the injury level
Vasodilatation above; bradycardia, headache, anxiety, 
flushing, sweating.

Triggered by a noxious stimulus below SCI level; 
often distended bladder or bowel

Autonomic dysreflexia

Prevention with appropriate anaesthesia 
Hypertension can be life-threatening

Initial treatment is to relieve the cause
Institute head-up position.
Vasodilator, calcium antagonist or beta blocker

Prevent further attacks
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Latex and spina bifida

Spina bifida patients at high risk
Can result in anaphylaxis
Patients with known sensitivity should be 
managed under appropriate protocol
Routine testing is not in current use in UK

• Brain; sensation, decisions (volition)
• Brainstem; co-ordinates storage & 

voiding (synergy) 
• Spinal cord; 

– Blood pressure, ejaculation (SNS motor 
nucleus) 

– Bladder contraction (PNS nucleus)
– Outlet contraction/ relaxation (Onuf) 
– Sacral cord mediates voiding in infants

• Peripheral nerves; efferents/ afferents
• Upper levels inhibit lower

Nervous control of LUT

32

» DO. Retention. Disinhibition. 
Lack of sensation

» DO, DSD

» DO, DSD
» Dysreflexia (>T6)

» Areflexia, SUI,  compliance

» Areflexia, SUIPeripheral

33

LMNL

UMNL

Conclusions- VUDS

• Videocystometry gives additional 
information
– Bladder outline, reflux, PF function, 

constrictions, post void residual
• It should be used if the additional 

information will actually affect 
management

• It is costly and gives X-ray exposure

Conclusions- neurourology

• Comprehensive history & examination
• Understand potential (lack of ) benefits
• Awareness of dangers

– Autonomic dysreflexia
– Latex allergy
– DSD/ renal failure
– UTIs

Urodynamics in ChildrenUrodynamics in Children

36
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Aims of UDS

• To identify children “at risk” from renal 
damage

• To define LUT function “at baseline”

• To direct management

37 38

Timing of UDS
• Infancy

– to predict upper tract problems
– for specific indications

• Upper tract dilatation
• Palpable bladder
• UTIs

• Childhood
– to plan continence management
– for specific indications, as above
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Which Children Are at Risk of 
Developing Renal Damage?

Adverse factors
• “bad bladders” – high pressure filling
• vesico-ureteric reflux
• urinary tract infections
• good intrinsic urethral function (MUCP)
• urethral obstruction during voiding

Protective factors
• poor intrinsic urethral function 
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Daytime Wetting

• Flow studies
– to exclude dysfunctional voiding in children 

with persistent wetting
• Cystometry

– ?consider in children with persistent or 
secondary symptoms

• NB cystometry is an invasive test!
42
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Urodynamics

• Flow studies
• Cystometry

– Standard
– Video

43

Cystometry

44

Cystometry

• An important tool in the management of 
children with complex neurological and 
urological conditions (Kim 1997, Wen 2000)

• Classification of bladder function in spina 
bifida (Rickwood 1982)

• Standardisation report published for LUT 
dysfunction in children (1998 ICCS)
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Underlying Medical Conditions
(Audit of paediatric urodynamics at 

Southmead Hospital)
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Cystometry in Children

• Can’t interpret history so easily
– Limited expression of speech, embarrassed, shy
– Have never known “normal”

• Requires adaptation of technique
• Can present particular problems (Nijman 1995)

– Cooperation
– Length of test

• Important to get test ‘right first time’ 
47

Friendly staff!

48
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Adaptations of technique in 
children

• Catheter type
– 6F
– double lumen catheter

• Catheter siting
– Urethral
– suprapubic

• Filling speed
– 2mls/5mls/min
– Shown to affect detrusor 

pressure in myelodysplasia 
(Joseph 1992)

• Videourodynamics 
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Expected Bladder Capacity

• Bladder capacity
– Hjalmas 1988: (30 x age in yrs) + 30 mls

54
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Compliance
• Relationship between pressure and volume
• ΔV/ΔP
• May be artefactual due to filling speed: STOP 

FILLING!
• ?>10 cm H2O rise pressure during filling ICCS 2006

55

Detrusor Leak Point Pressure

• risk of upper tract damage with end filling 
pressures >40 cms H2O (McGuire 1981)

• detrusor leak point pressure (Combs 1996)
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Urodynamic Uncertainties
• Reliability and reproducibility in this group of
patients

• Effects on findings due to:

- filling method and rate

- size of catheter(s)

• Need normative data and agreed precise 
methods for calculating bladder compliance
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Conclusions- VUDS

• Videocystometry gives additional 
information
– Bladder outline, reflux, PF function, 

constrictions, post void residual
• It should be used if the additional 

information will actually affect 
management

• It is costly and gives X-ray exposure

Conclusions- neurourology

• Comprehensive history & examination
• Understand potential (lack of ) benefits
• Awareness of dangers

– Autonomic dysreflexia
– Latex allergy
– DSD/ renal failure
– UTIs

Conclusions- Paediatric UDS

• Uncertain description of symptoms and 
“never known normal”

• Daytime wetting, dysfunctional voiding
• Considerate approach, adapting technique


