[

O 00 N O U1 A W N

[EE
= O

[ Y
A W N

15

16

CONSULTATION DRAFT - APPENDICES

Contents
YT T< g Lo [P Y ol o Y= TR USRS 3
Appendix B: Declarations Of INTEIrest ... 12
Appendix C: Literature search strat@gies .......uuvivciiiiiiiiiii e 31
Appendix D: REVIEW ProtOCOIS .......coiieiiiiieeiie ettt et e e e et e e e e aaaeeeeas 86
Appendix E: Flow charts of selected StUdIES..........ueviviiiiieiieee e e 110
Appendix F: Evidence tables — clinical StUdIiS.........ccoiuuiiiiiiiiiiiiiiiie e 130
Appendix G: Evidence tables — eConNOmMIC STUAIES ...coivvviiiiiiiiieiiriiee e 444
FAY oY1= o Lo [P o il ol o] =Ty f o] Lo PSP 454
Appendix |: Cost-effectiveness analysis — Botulinum toxin type A versus Augmentation
@Yy o] o] F= 1] 1Y SRRt 468
Appendix J: Research recommendations .........coccueiiiciieeeeciieee e e e e e e e evae e e e 491
Appendix K: EXCIUEd STUIES ..oocuvviieieiiiiecee ettt et e e e e e e s e e e s 495
APPENIX L REFEIENCES ..oiieiiiee ettt e e e s b e e e s abe e e e s sbee e e e nareeas 518

Incontinence in Neurological Disease



N

O 00 N o U bW

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32

CONSULTATION DRAFT - APPENDICES

Appendix A: Kol o 3
NATIONAL INSTITUTE FOR HEALTH AND CLINICAL EXCELLENCE .......cccccotuuiirmenirmnniienncrensnnnsssenesnans 3
1Y 00 ] = 3
1 GUIAEIINE BitlE.eeeeeeeeeeeieiiiiieeeeeiieee e 3
00 R £ Vo o A 1 o [T PSSO PPRPRRTRRIN 3

7 1 V= =T o 0 3
3 Clinical need for the gUIdeline .......cccciiiiuiiiiiiiiiiiiiirr e seaasesseaasssnees 3
% A =Y o T 1= 0 Yo ] (o =4 2R 3

I A G0 | =10 | A ] = (o) 1 (ol =P 5

L 1 1 T (V1T 1] T U= 6
o R oY o 1V - 4T ] o PSPPIt 6
41.1 Groups that Will be COVEred ... 6

4.1.2 Groups that will NOt be COVEred ..o 6

By oY | g Vot | Y= i 11 o V- USRSt 6

e B [T o or- | W s = [0 F= Y= 0 1 =1 o PSPPI 6
43.1 Key clinical issues that will be covered.......cccoouiiiiiiiiiiicciecec e, 6

4.3.2 Clinical issues that will not be covered...........cociriiriiiiinineeeee 8

4.4 IMAIN OULCOMES ..oeiiiiiiiiiiiiite ettt sttt et e e st e e s s et e e s sba e e e s sbee e e s sanaeeessmrneessanee 8

S =Yoo oo g1 [ol= ] o = ot N 8

4.6 STATUS...iiiiiiiiiii ittt e a e saes 9
4.6.1 Y ol0] o 1T PP PTPPPPPPPPPTPPPPPRE 9

4.6.2 1T 0 N 9

5 Related NICE SUIdANCE ....c...iiiieeeiiiiinceiieeneeiieaneereennseeseensseesesnssessennssessesnssessennssesssnnssessennnnans 9
LT R 0] o1 11 aT=Te [ U] o ] o o] I SRR 9
5.1.1 NICE guidance to be Updated ........ccueiivciiiiiiiiee e 9

5.1.2 Other related NICE UIHANCE ......coiiiiiiieiiiee ettt e e bae e s 9

5.2  Guidance under deVelOPMENT .......cc.uiiiieiiiee ettt ettt e e e etre e e e eree e e e erreeeeeanes 11

6 Further information ... 11

Incontinence in Neurological Disease



10

11
12

13

14

15
16
17
18
19
20
21
22
23
24
25

26
27

CONSULTATION DRAFT - APPENDICES
Scope

Appendix A: Scope

NATIONAL INSTITUTE FOR HEALTH AND
CLINICAL EXCELLENCE

SCOPE
1 Guideline title

Urinary incontinence in neurological disease: management of lower urinary tract

dysfunction in neurological disease

1.1 Short title

Lower urinary tract dysfunction in neurological disease

2 The remit

The Department of Health has asked NICE: “To produce a clinical guideline on the

management of incontinence in neurological disease in all ages’.

3 Clinical need for the guideline

3.1 Epidemiology

a) The function of the urinary bladder is to store and expel urine in a
coordinated and controlled manner. The central and peripheral nervous
systems regulate this activity. A wide range of neurological conditions can
affect the function of the lower urinary tract. The impact of this subsequent
urinary dysfunction is variable, with some people experiencing symptoms
that relate to impaired bladder storage, while bladder emptying will be a
problem for others. Storage and voiding problems may also arise in
combination. Neurological lower urinary tract dysfunction can have further
important consequences. For example, kidney function can be lost as a
result of abnormally high pressures within the bladder, from the effects of

urinary tract infection and as a result of urinary tract stone disease.

b) Urinary symptoms resulting from neurological disease can occur because

of damage to the brain, the suprasacral spinal cord, the sacral spinal cord

Incontinence in Neurological Disease
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d)

(the conus medullaris) or the peripheral nervous system. Damage within
each of these areas tends to produce characteristic patterns of bladder
and sphincter dysfunction. The nature of the damage to the nervous
system is also important. In children the neurological damage is often the
result of congenital defects such as cerebral palsy, spina bifida (meningo-
myelocoele) or sacral agenesis. It is important to distinguish between
conditions that produce a fixed or stable injury to the nervous system (for
example stroke, spinal cord injury and cauda equina compression) and
those that produce progressive damage through inflammatory or
degenerative processes. Progressive conditions include dementia,

Parkinson's disease, multiple sclerosis and peripheral neuropathy.

One of the most distressing symptoms that arises from neurological lower
urinary tract dysfunction is urinary incontinence. The prevalence of such
incontinence in the population is not well understood and exact figures are
difficult to obtain. The severity and nature of neurological incontinence is
dependent on many factors, including the site, the extent and the

development of the neurological lesion.

It is common for people to have multiple and varied symptoms. Storage
symptoms include an increased frequency of urination (by day and/or
night), urinary urgency and urinary incontinence. Problems with bladder
emptying may lead to hesitancy, a slow urinary stream, the need to strain

or urinary retention.

Urinary tract symptoms have a significant impact on quality of life; they
can cause embarrassment, lead to social isolation and impair activities of
daily living. They can also lead to impairments in renal function and reduce
life expectancy. The secondary effects of neurological lower urinary tract
dysfunction also have an impact on quality of life; for example, the
morbidity associated with recurrent urinary tract infections can be severe.
Medical interventions do not necessarily restore normal urinary function.
Quality of life is affected by the medical regime used to treat the urinary
tract dysfunction; many patients have to cope with the side effects of
medication, the impact of catheterisation or the continuing use of pads or

appliances.

Incontinence in Neurological Disease
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f)

3.2

b)

The economic impact of neurogenic urinary tract dysfunction is
substantial. Significant expenditure is associated with patient assessment
and follow-up, and dealing with complications of treatment. Improving
patient care would lead to a better use of public resources and enhance
the cost-effectiveness of service delivery. There are also major costs
associated with the provision and usage of catheters and pads. Other
costs arise through the use of drug treatments and surgical interventions.
There is also a huge financial impact as a result of patient requirements

for carer, nursing and medical support.

Current practice

A diverse range of interventions is used in the management of urinary
incontinence and there is considerable variation in clinical practice. The
condition can be managed in a variety of different settings ranging from
the community to specialist surgical services. Access to supplies of aids
and to specialist advice and services lacks uniformity. The integration
between community, primary care and secondary/tertiary hospital services
is of great importance and the effectiveness of these links is variable. The
transition from paediatric to adult services requires particularly careful

management.

There are a number of national and international guidelines on
neurological lower urinary tract dysfunction. Some relate to specific
neurological conditions, others to the range of relevant neurological
conditions. These guidelines are heavily reliant on consensus opinion

rather than high-quality scientific evidence.

There are often several possible treatment strategies for neurological
lower urinary tract dysfunction. A comprehensive review of benefits and
risks of different management strategies in both the short and long term is
needed to help patients and carers who are faced with a choice between

different long-term treatment options.

Incontinence in Neurological Disease
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4 The guideline

The guideline development process is described in detail on the NICE website (see

section 6, ‘Further information’).

This scope defines what the guideline will (and will not) examine, and what the
guideline developers will consider. The scope is based on the referral from the

Department of Health.

The areas that will be addressed by the guideline are described in the following

sections.
4.1 Population

4.1.1 Groups that will be covered

a) Adults and children (from birth) with lower urinary tract dysfunction

resulting from neurological disease and injury.

b) No subgroups of people have been identified as needing specific

consideration.

4.1.2 Groups that will not be covered

a) No patient groups have been identified for exclusion.
4.2 Healthcare setting

a) All settings in which NHS care is received.

4.3 Clinical management

4.3.1 Key clinical issues that will be covered

a) Assessment of lower urinary tract function including:

¢ clinical history and examination

¢ simple functional tests (for example frequency and volume charts and
pad testing)

¢ urodynamic studies (including cystometry, pressure/flow studies and

video-urodynamics).

Incontinence in Neurological Disease
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b)

d)

Identification of criteria that should trigger referral for specialist

assessment.
Management of impaired voiding and storage of urine:

e Physical interventions to aid urinary storage, including behaviour and
bladder training, pelvic floor muscle exercises and neuromuscular
stimulation.

e Pharmacological therapies to aid urinary storage, for example:
antimuscarinic agents and botulinum toxin.

e Surgical procedures to improving bladder storage capacity, for example
augmentation cystoplasty and sacral nerve stimulation.

e Surgical procedures to treat incontinence resulting from sphincter
weakness such as the use of urethral tapes, urethral slings, and the
artificial urinary sphincter.

e Physical aids to bladder emptying for example:

— intermittent catheterisation
— indwelling urethral and suprapubic catheters
— catheter valves.

e Drug therapy to improve bladder emptying, including alpha adrenergic
antagonists.

¢ Urinary diversion procedures, including ileal conduit.

e Appliances and equipment to contain urinary incontinence.

Note that guideline recommendations will normally fall within licensed
indications; exceptionally, and only if clearly supported by evidence, use
outside a licensed indication may be recommended. The guideline will
assume that prescribers will use a drug’s summary of product

characteristics to inform decisions made with individual patients.

Follow up protocols and management strategies to prevent and treat the
complications of neurogenic lower urinary tract dysfunction and its

management.

Managing the transition from child to adult services.

Incontinence in Neurological Disease
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f) Information and support for patients and carers.

4.3.2 Clinical issues that will not be covered

a) General management of the underlying disorder.

b) Management of associated faecal incontinence, sexual dysfunction or
psychological problems.

C) Management of comorbidities.

4.4 Main outcomes

There are many possible outcome measures that may be relevant to neurological

lower urinary tract dysfunction. Among those we plan to consider are:

a)
b)
c)
d)
e)
f)
9)

h)

)

4.5

Frequency of voiding by day and night.

Number of incontinence episodes per week.

Severity of incontinence.

uUrgency.

Symptoms relating to bladder emptying, for example poor urinary stream.
Quality of life.

Patients and carers' perception of symptoms.

Adverse events, including urinary tract infections, renal complications,

bladder stones and unscheduled hospital admissions.
Treatment adherence.

Kidney function.

Economic aspects

Developers will take into account both clinical- and cost-effectiveness when making

recommendations involving a choice between alternative interventions. A review of

the economic evidence will be conducted and analyses will be carried out as

appropriate. The preferred unit of effectiveness is the quality-adjusted life year

Incontinence in Neurological Disease
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(QALY), and the costs considered will usually be only from an NHS and personal
social services (PSS) perspective. Further detail on the methods can be found in 'The

guidelines manual' (see ‘Further information’).
4.6 Status

4.6.1 Scope

This is the final scope.

4.6.2 Timing

The development of the guideline recommendations will begin in October2010.

5 Related NICE guidance

5.1 Published guidance

51.1 NICE guidance to be updated

This guideline will update and replace part of the following NICE guidance

(recommendations on bladder problems and urinary tract infections only):

Multiple sclerosis. NICE clinical guideline 8 (2003). Available from
www.nice.org.uk/guidance/CG8

5.1.2 Other related NICE guidance

e Constipation in children and young people. NICE clinical guideline 99 (2010).
Available from www.nice.org.uk/quidance/CG99

e Male lower urinary tract symptoms. NICE clinical guideline 97 (2010). Available
from www.nice.org.uk/guidance/CG97

e Lapararoscopic augmentation cystoplasty (including clam cystoplasty). NICE
interventional procedure guidance 326 (2009). Available from
www.nice.org.uk/guidance/IPG326

e Chronic kidney disease. NICE clinical guideline 73 (2008). Available from
www.nice.org.uk/CG73

¢ Single-incision sub-urethral short tape insertion for stress urinary incontinence in
women. NICE interventional procedure guidance 262 (2008). Available from

www.nice.org.uk/guidance/IPG262

Incontinence in Neurological Disease
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Suburethral synthetic sling insertion for stress urinary incontinence in men. NICE
interventional procedure guidance 256 (2008). Available from
www.nice.org.uk/guidance/IPG256

Insertion of extraurethral (non-circumferential) retropubic adjustable compression
devices for stress urinary incontinence in men. NICE interventional procedure
guidance 224 (2007). Available from www.nice.org.uk/guidance/IPG224

Urinary tract infection in children. NICE clinical guideline 54 (2007). Available from
www.nice.org.uk/guidance/CG54

Faecal incontinence. NICE clinical guideline 49 (2007). Available from
www.nice.org.uk/guidance/CG49

Dementia. NICE clinical guideline 42 (2006). Available from
www.nice.org.uk/guidance/CG42

Parkinson's disease. NICE clinical guideline 35 (2006). Available from
www.nice.org.uk/guidance/CG35

Urinary incontinence. NICE clinical guideline 40 (2006). Available from
www.nice.org.uk/guidance/CG40

Insertion of biological slings for stress urinary incontinence. NICE interventional
procedure guidance 174 (2006). Available from www.nice.org.uk/guidance/IPG154
Intramural urethral bulking procedures for stress urinary incontinence. NICE
interventional procedures guidance 138 (2005). Available from
www.nice.org.uk/guidance/IPG138

Insertion of extraurethral (non-circumferential) retropubic adjustable compression
devices for stress urinary incontinence in women. NICE interventional procedure
guidance 133 (2005). Available from www.nice.org.uk/guidance/IPG133
Transobturator foramen procedures for stress urinary incontinence. NICE
interventional procedure guidance 107 (2005). Available from
www.nice.org/guidance/IPG107

Sacral nerve stimulation for urge incontinence and urgency-frequency. NICE
interventional procedure guidance 82 (2004). Available from
www.nice.org.uk/guidance/IPG82

Infection control, prevention of healthcare-associated infection in primary and
community care. NICE clinical guideline 2 (2003). Available from

www.nice.org.uk/guidance/CG2

Incontinence in Neurological Disease
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5.2 Guidance under development

NICE is currently developing the following related guidance (details available from
the NICE website):

e Nocturnal enuresis in children (bedwetting). NICE clinical guideline. Publication
expected October 2010.

e Percutaneous posterior tibial nerve stimulation for overactive bladder syndrome.
NICE interventional procedure guidance. Publication expected Autumn
2010.Infection control (update). NICE clinical guideline. Publication expected
March 2012.

e Stroke rehabilitation. NICE clinical guideline. Publication expected April 2012.

e Spasticity in children. NICE clinical guideline. Publication expected June 2012.

6 Further information

Information on the guideline development process is provided in:

¢ ‘How NICE clinical guidelines are developed: an overview for stakeholders the
public and the NHS’

e ‘The guidelines manual’.

These are available from the NICE website (www.nice.org.uk/GuidelinesManual).
Information on the progress of the guideline will also be available from the NICE

website (www.nice.org.uk).

Incontinence in Neurological Disease
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B.1 Declarations of interests of the GDG members

2 Introduction

W

All members of the GDG and all members of the NCGC staff were required to make formal
declarations of interest at the outset of each meeting, and these were updated at every subsequent

5 meeting throughout the development process. No interests were declared that required actions.

B.1.1 Anderson: Christine

GDG meeting
GDG Application

GDG Meeting 1
GDG Meeting 2
GDG Meeting 3
GDG Meeting 4
GDG Meeting 5
GDG Meeting 6

GDG Meeting 7

Date

29/09/2010
05/11/2010
15/12/2010
04/02/2011
11/03/2011
13/04/2011

20/05/2011

Declaration of Interest

Personal pecuniary interest

10/01/2010 | wrote an article about Peristeen which was published in
Charter Healthcare Magazine — honorarium paid by Coloplast.
02/03/2010 PromoCon symposium — Presentation to Nurses about my
experiences and Peristeen — expenses and honorarium received and
paid by Coloplast.

11/04/2010 preparation meeting in Copenhagen for ESPU conference
—honorarium paid by Coloplast.

30/04/2010 ESPU conference in Turkey — demonstrating the use of
educational tools developed by Coloplast for teaching catheterisation
to children — expenses and honorarium received and paid by
Coloplast.

05/05/2010 ASBAH Big Bowel and Bladder Day for parents sponsored
by Coloplast at their Peterborough Office — expenses and honorarium
received and paid by Coloplast.

23/06/2010 Peristeen Masterclass in Birmingham, for healthcare
professionals — presentation of a parents perspective and our story
with Peristeen.

01/03/2011 — PromoCon Symposium — | have been asked to present
at the event next year — again based on Peristeen.

To date all requests from Coloplast have been related to the Peristeen
product and educational material. | have no involvement with
bladder products and we do not use any of their bladder products
todate.

Personal family interest

My son has received payment from Coloplast for photographic work
for marketing material.

09/12/2009 Family trip to Coloplast Head Office Copenhagen — only
expenses paid. Photographs and video filming for marketing material
and educational tools.

No change
No change
No change
No change
No change

Personal pecuniary interest

£150 from Coloplast to deliver a presentation — Bowel and Bladder in
Spina Bifida and Peristeen.

Instigated funding from Coloplast for a family fund day in Liverpool.
Coloplast sponsored the event.

No change

Incontinence in Neurological Disease
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GDG meeting Date Declaration of Interest
GDG Meeting 8 24/06/2011 No change
GDG Meeting 9 29/07/2011 No change

GDG Meeting 10 09/09/2011 No change
GDG Meeting 11 14/10/2011 No change
GDG Meeting 12 11/11/2011 No change
GDG Meeting 13 09/12/2011 No change
GDG Meeting 14 11/05/2011 No change
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B.1.2 Bardsley: Alison

GDG meeting Date Declaration of Interest
GDG Application None
GDG Meeting 1 29/09/2010 No change
GDG Meeting 2 05/11/2010 No change
GDG Meeting 3 15/12/2010 No change
GDG Meeting 4 04/02/2011 No change
GDG Meeting 5 11/03/2011 No change
GDG Meeting 6 13/04/2011 No change
GDG Meeting 7 20/05/2011 No change
GDG Meeting 8 24/06/2011 No change
GDG Meeting 9 29/07/2011 Resigned

GDG Meeting 10 09/09/2011 n/a
GDG Meeting 11 14/10/2011 n/a
GDG Meeting 12 11/11/2011 n/a
GDG Meeting 13 09/12/2011 n/a
GDG Meeting 14 11/05/2011 No change

Incontinence in Neurological Disease
15



CONSULTATION DRAFT - APPENDICES
Declarations of Interest

B.1.3 Barker: Noreen

GDG meeting Date Declaration of Interest
GDG Application None
GDG Meeting 1 29/09/2010 No change
GDG Meeting 2 05/11/2010 No change
GDG Meeting 3 15/12/2010 No change
GDG Meeting 4 04/02/2011 No change
GDG Meeting 5 11/03/2011 No change
GDG Meeting 6 13/04/2011 No change
GDG Meeting 7 20/05/2011 No change
GDG Meeting 8 24/06/2011 No change
GDG Meeting 9 29/07/2011 No change

GDG Meeting 10 09/09/2011 No change
GDG Meeting 11 14/10/2011 No change
GDG Meeting 12 11/11/2011 No change
GDG Meeting 13 09/12/2011 No change
GDG Meeting 14 11/05/2011 No change
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B.1.4 Denny: Amelia

GDG meeting Date Declaration of Interest

GDG Application None

GDG Meeting 1 29/09/2010 No change

GDG Meeting 2 05/11/2010 No change

GDG Meeting 3 15/12/2010 No change

GDG Meeting 4 04/02/2011 No change

GDG Meeting 5 11/03/2011 No change

GDG Meeting 6 13/04/2011 No change

GDG Meeting 7 20/05/2011 No change

GDG Meeting 8 24/06/2011 Non personal pecuniary interest

Attended a workshop in Manchester hosted by Coloplast to discuss
the eperisteen anal irrigation system. Travel and accommodation
provided.

GDG Meeting 9 29/07/2011 No change
GDG Meeting 10 09/09/2011 No change
GDG Meeting 11 14/10/2011 No change
GDG Meeting 12 11/11/2011 No change
GDG Meeting 13 09/12/2011 Non personal pecuniary interest

Attended a meeting on 23™ November, 2011, sponsored by Covidien
at which a new dressing suitable to help reduce granulomas around
catheter sites, was presented. Refreshments were provided.

GDG Meeting 14 11/05/2011 No change

Incontinence in Neurological Disease
17



CONSULTATION DRAFT - APPENDICES
Declarations of Interest

B.1.5

Fowler: Clare

GDG meeting
GDG Application

GDG Meeting 1
GDG Meeting 2

GDG Meeting 3
GDG Meeting 4
GDG Meeting 5
GDG Meeting 6
GDG Meeting 7
GDG Meeting 8
GDG Meeting 9
GDG Meeting 10
GDG Meeting 11
GDG Meeting 12

GDG Meeting 13

GDG Meeting 14

Date

29/09/2010
05/11/2010

15/12/2010
04/02/2011
11/03/2011
13/04/2011
20/05/2011
24/06/2011
29/07/2011
09/09/2011
14/10/2011
11/11/2011

09/12/2011

11/05/2011

Declaration of Interest

Non-personal pecuniary interest

I have received unrestricted educational grants from Allergan, the
manufacturer of Botox ®, to carry out laboratory investigations of the
mechanism of action Botulinum toxin A when injected into the
detrusor muscle as a treatment of detrusor over activity. The
treatment is currently undergoing licensing trials, and my department
is a trial centre. | have been an invited member of Allergan advisory
boards and have spoken at teaching courses about the treatment.
Personal non-pecuniary interest

Publication of “a UK Consensus on the management of the bladder in
multiple sclerosis” J Neurol Neurosurg Psychiatry (2009: 80:470-477)
was the result of a working group of stakeholders convened by me. |
have therefore expressed a public statement on the topic of the
management of incontinence in MS, which is likely to be a topic
covered by this new NICE initiative.

No change

Personal non-pecuniary interest

Educational grants from Allergran Inc. — Manufacturer of Botox ®.
Speaker panel for Astellas (honoraria received)

No change
No change
No change
No change
No change
No change
No change
No change
No change

Personal pecuniary interest

Paid honorarium for attending Allergan advisory board meeting.
Non-personal pecuniary interest

Received money from TEVA for arranging a meeting on multiple
system atrophy. Paid : attended an allergen advisory board.
Attended advisory board of Biogen — payment to university. Royalties
received from Allergan for speaking engagements.

No change
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B.1.6 Graham: Laura

GDG meeting Date Declaration of Interest

GDG Application None

GDG Meeting 1 29/09/2010 No change

GDG Meeting 2 05/11/2010 No change

GDG Meeting 3 15/12/2010 No change

GDG Meeting 4 04/02/2011 Personal non-pecuniary interest

Use of Botulinum toxin for spasticity in clinical practice (not for
bladder function) sponsorship of teaching programme by IPSEN 1&2
providers of refreshment (ongoing) — not bladder related.

GDG Meeting 5 11/03/2011 No change
GDG Meeting 6 13/04/2011 No change
GDG Meeting 7 20/05/2011 No change
GDG Meeting 8 24/06/2011 No change
GDG Meeting 9 29/07/2011 No change

GDG Meeting 10 09/09/2011 No change
GDG Meeting 11 14/10/2011 No change

GDG Meeting 12 11/11/2011 Personal non-pecuniary interest

Use of Botulinum toxin for spasticity in clinical practice (not for
bladder function) sponsorship of teaching programme by IPSEN 1&?2
providers of refreshment (ongoing) — not bladder related.

GDG Meeting 13 09/12/2011 No change
GDG Meeting 14 11/05/2011 No change
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B.1.7 Harrison: Simon
GDG meeting Date
GDG Application

GDG Meeting 1 29/09/2010
GDG Meeting 2 05/11/2010
GDG Meeting 3 15/12/2010
GDG Meeting 4 04/02/2011
GDG Meeting 5 11/03/2011
GDG Meeting 6 13/04/2011
GDG Meeting 7 20/05/2011
GDG Meeting 8 24/06/2011
GDG Meeting 9 29/07/2011

GDG Meeting 10 09/09/2011
GDG Meeting 11 14/10/2011

Declaration of Interest

Personal Pecuniary interest

£500.00 lecture fee from Astellas Jaanuary 2010. No further lectures
are planned.

£200 lecture fee from Tonic Life Communications — Galen round table
discussion June 2009. No further lectures are planned.

Non-Personal pecuniary interest

| lecture on a course twice each year on the Urological Care of the
Patient with a Spinal Cord injury. | do not receive any payment or
expenses in relation to the course and do not manage its finances
(that role is undertaken by Mr. Paul Tophill, Consultant Urologist,
Sheffield). However, | organise a one day segment of the course and
this day has been sponsored by Coloplast in 2009. Sponsorship is by
direct coverage of expenses with no additional payment beyond direct
costs. Typically the total amount provided by Coloplast is £800 per
course. This arrangement is currently in place for the two courses
which are scheduled to take place in 2010.

No change

Personal pecuniary interest

£500 lecture fee from Astellas January 2010. No further lectures are
planned.

£200 lecture fee from Tonic Life Communications — Galen round table
discussion June 2009. No further lectures are planned.

Non-Personal pecuniary interest

I lecture on a course twice each year on the Urological Care of the
Patient with a Spinal Cord injury. | do not receive any payment or
expenses in relation to the course and do not manage its finances
(that role is undertaken by Mr. Paul Tophill, Consultant Urologist,
Sheffield). However, | organise a one day segment of the course and
this day has been sponsored by Coloplast in 2009. Sponsorship is by
direct coverage of expenses with no additional payment beyond direct
costs. Typically the total amount provided by Coloplast is £800 per
course. The course in November 2010 was not sponsored by
Coloplast but received support from Medtronic. | also attended
sessions sponsored by Astellas, Glaxo Smith Kline and American
Medical Systems during the course of the week.

No change
No change
No change
No change

Personal Non pecuniary interest

Sponsorship of Spinal Injuries course — 9th — 13th May — Amdipharm,
American medical systems GSK and Coloplast.

Additional Urological Consultant’s meetings — 4th May — sponsored by
Pfizer.

Attended evening symposium at Britisih Association of Urological
Surgeons Annual Meeting — Sponsored by Pfizer

No change
No change

No change
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GDG meeting
GDG Meeting 12

GDG Meeting 13

GDG Meeting 14

Date
11/11/2011

09/12/2011

11/05/2012

Declaration of Interest

Non-personal pecuniary interest

Hosted a meeting on behalf of British Association of Urological
Surgeons, Section of Female Neurological and Urodynamic Urology at
Pinderfields Hospital on 26/10/2011.

Catering sponsored by ‘The Urology Company’.

Non-personal pecuniary interest:

Joint organiser of spinal injury course. Catering expenses covered by
Coloplast, American Medical Systems, Pfizer, Karl Sotrz Endoscopy,
Amdipharm and Astellas.

Non-personal pecuniary interest:

Medtronic paid my train fare to attend a meeting at the British
Association of Urological Surgeon’s offices. The meeting was an
educational meeting relating to sacral nerve stimulation and also
discussed the possibility of establishing an independent national
database of neuromodulation procedures.

| attended a meeting with a visiting urologist who was visiting
Yorkshire in order to validate our use of Green Light Laser as part of a
clinical trial that is comparing Laser prostatectomy with TURP. Dinner
was provided by American Medical systems. The trial is sponsored by
AMS and | am a local investigator.
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B.1.8

Jesky: Judith

GDG meeting
GDG Application
GDG Meeting 1
GDG Meeting 2
GDG Meeting 3
GDG Meeting 4
GDG Meeting 5
GDG Meeting 6
GDG Meeting 7
GDG Meeting 8

GDG Meeting 9

GDG Meeting 10
GDG Meeting 11
GDG Meeting 12
GDG Meeting 13

GDG Meeting 14

Date

29/09/2010
05/11/2010
15/12/2010
04/02/2011
11/03/2011
13/04/2011
20/05/2011
24/06/2011

29/07/2011
09/09/2011
14/10/2011
11/11/2011
09/12/2011

11/05/2011

Declaration of Interest
None

No change

No change

No change

No change

No change

No change

No change

Attended a workshop hosted by Coloplast to discuss the peristeen
anal irrigation system. Travel and Accommodation were provided.
This meeting was held in Manchester on 22™ and 23" June, 2011.

No change
No change
No change
No change

Attended an evening meeting sponsored by Covidien at which they
presented a new dressing suitable to help reduce granulomas around
catheter sites. Refreshments were provided and this was held on 23"
November, 2011.

No change
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B.1.9 Mc Clurg: Doreen

GDG meeting Date Declaration of Interest

GDG Application None

GDG Meeting 1 29/09/2010 No change

GDG Meeting 2 05/11/2010 No change

GDG Meeting 3 15/12/2010 No change

GDG Meeting 4 04/02/2011 No change

GDG Meeting 5 11/03/2011 No change

GDG Meeting 6 13/04/2011 No change

GDG Meeting 7 20/05/2011 Personal non-pecuniary interest

As part of my PhD | undertook two research studies relating to pelvic
floor muscle training in people with multiple sclerosis. | am the
author of two of the papers reviewed.

GDG Meeting 8 24/06/2011 No change
GDG Meeting 9 29/07/2011 No change
GDG Meeting 10 09/09/2011 No change
GDG Meeting 11 14/10/2011 No change
GDG Meeting 12 11/11/2011 No change
GDG Meeting 13 09/12/2011 No change
GDG Meeting 14 11/05/2011 No change
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B1.10 Mac Dermott: Keith

GDG meeting Date Declaration of Interest
GDG Application None

GDG Meeting 1 29/09/2010 No change
GDG Meeting 2 05/11/2010 No change
GDG Meeting 3 15/12/2010 No change
GDG Meeting 4 04/02/2011 No change
GDG Meeting 5 11/03/2011 No change
GDG Meeting 6 13/04/2011 No change
GDG Meeting 7 20/05/2011 No change
GDG Meeting 8 24/06/2011 No change
GDG Meeting 9 29/07/2011 No change

GDG Meeting 10 09/09/2011 No change
GDG Meeting 11 14/10/2011 No change
GDG Meeting 12 11/11/2011 No change
GDG Meeting 13 09/12/2011 No change
GDG Meeting 14 11/05/2011 No change
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B1.11

Mangnall: Joanne (Cooptee)

GDG meeting
GDG Application

GDG Meeting 1
GDG Meeting 2
GDG Meeting 3
GDG Meeting 4
GDG Meeting 5
GDG Meeting 6
GDG Meeting 7
GDG Meeting 8
GDG Meeting 9
GDG Meeting 10
GDG Meeting 11

GDG Meeting 12
GDG Meeting 13
GDG Meeting 14

Date

29/09/2010
05/11/2010
15/12/2010
04/02/2011
11/03/2011
13/04/2011
20/05/2011
24/06/2011
29/07/2011
09/09/2011
14/10/2011

11/11/2011
09/12/2011
11/05/2011

Declaration of Interest

Personal pecuniary interest

Speaker at Astellas educational event: speaker fees paid.
Contributed to Pfizer educational resource: speaker fees paid.
Speaker at MS Trust educational events: speaker fees paid.

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Personal pecuniary interest

Delivered a workshop at an Astellas event on 26th September 2011
(received honorarium) The workshop title was ‘Planning for improved
service efficiencies and patient experience.” The workshop covered
service redesign work | undertook with our Medicines Management
team.

Delivered continence training at MS Trust specialist Nurse course 25th
March 2011 (speaker fee paid)

Speaker at a Coloplast event 19th Jan 2010

Delivered continence training at MS Trust specialist Nurse course 8th
October 2010 (speaker fee paid)

Delivered workshop and was a speaker at a Rochester medical event
19th October 2010 (speaker fee paid)

Delivered continence training at MS Trust specialist nurse course 19th
March 2010 (speaker fee paid)

| did one GP session sponsored by Pfizer in 2009

| was paid by Wyeth for my contribution in developing an educational
resource in 2009

| was paid a consultancy fee by Pfizer for my contribution in
developing an educational resource for nurses

n/a
n/a

No change
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Bi.12 Orme: Susie
GDG meeting Date Declaration of Interest

GDG Application Personal pecuniary interest

| have given talks at sponsored symposiums on continence promotion
for Astellas and Eli Lily.

Personal family interest

My sister Dr. Wendy Orme, PHD works as a financial director for
Glaxo-Smith-Klein.

GDG Meeting 1 29/09/2010 No change

GDG Meeting 2 05/11/2010 No change
GDG Meeting 3 15/12/2010 No change
GDG Meeting 4 04/02/2011 No change
GDG Meeting 5 11/03/2011 No change
GDG Meeting 6 13/04/2011 No change
GDG Meeting 7 20/05/2011 No change
GDG Meeting 8 24/06/2011 No change
GDG Meeting 9 29/07/2011 No change

GDG Meeting 10 09/09/2011 Personal non-pecuniary interest
Bladder and Bowel foundation Trustee
GDG Meeting 11 14/10/2011 Personal pecuniary interest

Spoken at symposium on continence care modelling (non
promotional) at British Geriatric Society (UK) sponsored by Astellas.

GDG Meeting 12 11/11/2011 No change
GDG Meeting 13 09/12/2011 No change
GDG Meeting 14 11/05/2011 No change
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Bi.13 Tophill: Paul
GDG meeting Date Declaration of Interest

GDG Application Personal non-pecuniary interest

| have clear views about the need for appropriate treatment of this
group of patients which have been expressed in print and at
professional meetings.

GDG Meeting 1 29/09/2010 Personal non-pecuniary interest
Varms Drug Company — Provided lunches/meals at Educational
Meetings.

GDG Meeting 2 05/11/2010 No change

GDG Meeting 3 15/12/2010 No change

GDG Meeting 4 04/02/2011 No change

GDG Meeting 5 11/03/2011 No change

GDG Meeting 6 13/04/2011 No change

GDG Meeting 7 20/05/2011 Personal non-pecuniary interest

9.5.2011 sponsorship of a teaching course | manage by Amdipharm.

10/05/2011 sponsorship of a teaching course | manage by American
Medical Systems.

10.05.2011 sponsorship of a teaching course | manage by GSK.

11.05.2011 sponsorship of a teaching course | manage by Coloplast.
GDG Meeting 8 24/06/2011 Personal non-pecuniary interest

Evening meeting on 21st June, 2011 — sponsored by Pfizer.

Accommodation on 20th and 21st June, 2011 — sponsored by Astellas.
GDG Meeting 9 29/07/2011 No change
GDG Meeting 10 09/09/2011 No change
GDG Meeting 11 14/10/2011 No change
GDG Meeting 12 11/11/2011 No change
GDG Meeting 13 09/12/2011 Non personal non-pecuniary interest
Manage a teaching course sponsored by Karl Storz Endoscopy, Pfizer,
Amdipharm, American Medical Systems, Coloplast, Astellas Pharma.
GDG Meeting 14 11/12/2012 Non personal pecuniary interest
Astellas sponsorship for attendance at European Association of
Urology meeting in February. Also support received for Spinal injuries
course in April.
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B1.14 Vickerman: Julie
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GDG meeting
GDG Application
GDG Meeting 1
GDG Meeting 2

GDG Meeting 3
GDG Meeting 4
GDG Meeting 5
GDG Meeting 6
GDG Meeting 7
GDG Meeting 8

GDG Meeting 9

GDG Meeting 10
GDG Meeting 11
GDG Meeting 12
GDG Meeting 13
GDG Meeting 14

Date

29/09/2010
05/11/2010

15/12/2010
04/02/2011
11/03/2011
13/04/2011
20/05/2011
24/06/2011

29/07/2011
09/09/2011
14/10/2011
11/11/2011
09/12/2011
11/05/2011

Declaration of Interest
None
No change

Non-personal pecuniary interest

Attended RCN conference 1% to 3™ November 2010 —
accommodation sponsored by Euron Limited.

No change
No change
No change
No change
No change

Personal non-pecuniary interest

Sponsorship of North West Association for Continence Advice (ACA)
education meeting by Astellas. (I am chair of this group)

No change
No change
No change
No change
No change

No change
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GDG meeting Date Declaration of Interest
GDG Application None

GDG Meeting 1 29/09/2010 No change

GDG Meeting 2 05/11/2010 No change

GDG Meeting 3 15/12/2010 No change

GDG Meeting 4 04/02/2011 No change

GDG Meeting 5 11/03/2011 No change

GDG Meeting 6 13/04/2011 No change

GDG Meeting 7 20/05/2011 No change

GDG Meeting 8 24/06/2011 No change

GDG Meeting 9 29/07/2011 Personal non-pecuniary interest

Attended meeting held by Pfizer on 30/06/2011.
GDG Meeting 10 09/09/2011 No change
GDG Meeting 11 14/10/2011 No change
GDG Meeting 12 11/11/2011 No change
GDG Meeting 13 09/12/2011 Personal pecuniary interest

Received an education grant of £1,000 from Oceana Theraputics
(makers of Deflux) for attendance at the American Academy of
Pediatrics, Congress in Boston.

GDG Meeting 14 11/05/2011 No change
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GDG meeting Date Declaration of Interest
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GDG Meeting 1 29/09/2010 No change
GDG Meeting 2 05/11/2010 No change
GDG Meeting 3 15/12/2010 No change
GDG Meeting 4 04/02/2011 No change
GDG Meeting 5 11/03/2011 No change
GDG Meeting 6 13/04/2011 No change
GDG Meeting 7 20/05/2011 No change
GDG Meeting 8 24/06/2011 No change
GDG Meeting 9 29/07/2011 No change

GDG Meeting 10 09/09/2011 No change
GDG Meeting 11 14/10/2011 No change
GDG Meeting 12 11/11/2011 No change
GDG Meeting 13 09/12/2011 No change
GDG Meeting 14 11/05/2011 No change
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Introduction

Search strategies used for the Incontinence in Neurological Disease guideline were run in
accordance with the NICE Guidelines Manual 2009:
http://www.nice.org.uk/media/5F2/44/The guidelines manual 2009 - All chapters.pdf

All searches were run up to 10/01/12. Any studies added to the databases after this date were not included
unless specifically stated in the text.

Clinical searches

Searches for clinical reviews were run in Medline (OVID), Embase (OVID), the Cochrane Library
(Wiley) and Cinahl (EBSCO). Typically, searches were constructed in the following way:

» A PICO format was used for intervention searches. Population (P) terms were combined with
Intervention (1) and sometimes Comparison (C) terms (as indicated in the tables under each
individual question in Section C.3). An intervention can be a drug, a procedure or a diagnostic
test. Outcomes (O) are rarely used in search strategies for interventions. Study type filters
were added where appropriate (see Section C.1).

Patient searches

In addition to the databases outlined above, the search for patient information (C.3.8.3) was run in
PsycINFO (OVID).

Economic searches

Searches for economic reviews were run in Medline (Ovid), Embase (Ovid), the NHS Economic
Evaluations Database (NHS EED), the Health Technology Assessment (HTA) database, and the Health
Economic Evaluation Database (HEED). NHS EED and HTA were searched via the Centre for Reviews
and Dissemination (CRD) interface. For Medline and Embase an economic filter (C.1.4) was added to
the standard population terms (Section C.2). All other searches were conducted using only
population terms.

Table of contents

Section C.1 Study design filter terms

C.1l1 Systematic reviews (SR)

C.1.2 Randomized controlled trials (RCT)
Cc.1.3 Observational studies

C.14 Economic studies

Section C.2 Standard population search strategy
This population was used for all search questions unless stated

Section C.3 Searches for specific questions with intervention (and population where different from C.2)

C.3.1 Clinical Assessment
C3.1.1 Clinical tools
C3.1.2 Urodynamics

C.3.2 Treatment — improving bladder storage
C3.2.1 Behavioural management programmes
C.3.2.2 Antimuscarinics
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Cc3.23 Botulinum toxin
c3.24 Augmentation cystoplasty
c33 Treatment — stress incontinence
C3.31 Pelvic floor muscle training
C.3.3.2 Urethral tape and sling surgery
C.3.3.3 Artificial urinary sphincter
C34 Treatment — improving bladder emptying
C3.41 Alpha andrenergic antagonists
C.3.5 Treatment — reducing urinary tract infections
C.3.5.1 Antibiotic prophylaxis
C.3.6 Safety and efficacy of alternative management approaches
C.3.6.1 Catheter and catheter valve
C.3.6.2 lleal conduit diversion
C.3.7 Monitoring and surveillance
C3.71 Monitoring and surveillance protocols
C3.7.2 Monitoring and surveillance protocols (adjusted population)
c.3.8 Services and information
c.3.8.1 Transition to adult services
C.3.8.2 Patient/carer access to services
C.3.8.3 Patient information
Section A.4 Economic searches

C4 Study design search terms

Q.1.1 Systematic review (SR) search terms

3 Medline search terms

1. "Review"/ OR review.pt. OR review.ti.

2. (systematic OR evidence* OR methodol* OR quantitative* OR analys* OR
assessment*).ti,sh,ab.

3. 1 and2

4, meta-analysis.pt.

5. exp Meta-analysis as topic/

6. (meta-analy* OR metanaly* OR metaanaly* OR meta analy*).mp.

7. ((systematic* OR evidence* OR methodol* OR quantitative*) adj5 (review* OR survey* OR
overview*)).ti,ab,sh.

8. ((pool* OR combined OR combining) adj (data OR trials OR studies OR results)).ti,ab.

9. or/3-8

4 Embase search terms

1. "Review"/ OR review.pt. OR review.ti.

2. (systematic OR evidence* OR methodol* OR quantitative*).ti,ab.
3. land2

4, Meta-analysis/

5. "Systematic review"/

6. (meta-analy* OR metanaly* OR metaanaly* OR meta analy*).ti,ab.
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7. ((systematic* OR evidence* OR methodol* OR quantitative*) adj3 (review* OR survey* OR
overview*)).ti,ab.

((pool* OR combined OR combining) adj2 (data OR trials OR studies OR results)).ti,ab.

9, or/3-8

€.1.2 Randomised controlled studies (RCTs) search terms

2 Medline search terms

randomized controlled trial.pt.

controlled clinical trial.pt.

randomitted.ab.

placebo.ab.

randomly.ab.

Clinical trials as topic.sh.

trial*.ti.

® N |V W IN e

or/1-7

3 Embase search terms

1. random*.ti,ab.

factorial*.ti,ab.

(crossover* OR cross over* OR cross-over*).ti,ab.

((doubl* OR singl*) adj blind*).ti,ab.

(assign* OR allocat* OR volunteer* OR placebo*).ti,ab.

Crossover procedure/

Single blind procedure/

Randomized controlled trial/

O R N | |k WwIN

Double blind procedure/

,_\
©

or/1-9

€.1.3 Observational studies search terms

5 Medline search terms

Epidemiologic studies/

exp Case control studies/

exp Cohort studies/

case control.tw.

(cohort adj (study OR studies)).tw.

cohort analy*.tw.

(follow up adj (study OR studies)).tw.

(observational adj (study OR studies)).tw.

O R IN | U1k W N

longitudinal.tw.

H
°©

retrospective.tw.

[y
[y

cross sectional.tw.

H
g

Cross-sectional studies/

13. or/1-12

6 Embase search terms

1. ‘ Clinical study/
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Case control study/

Family study/

Longitudinal study/

Retrospective study/

Prospective study/

Randomized controlled trials/

6 not7

O R N s WwIN

Cohort analysis/

,_\
o©

Cohort adj (study OR studies)).mp.

[EEN
[EEN

Case control adj (study OR studies)).tw.

,_\
N

[
w

observational adj (study OR studies)).tw.

(
(
(follow up adj (study OR studies)).tw.
(
(

,_\
E

epidemiologic* adj (study OR studies)).tw.

[N
v

or/1-5,8-14

C€.1.4 Health economic search terms

2 Medline search terms

exp Economics/

exp "Costs and cost analysis"/

(economic* OR pharmacoeconomic*).ti,ab.

(cost OR costs OR costed OR costly OR costing* OR price OR prices OR pricing).ti.

(expenditure OR budget*).ti,ab.

cost-effective*.ti,ab.

(cost adj2 (effectiv* OR reduc* OR saving*)).ti,ab.

(value adj2 money).ti,ab.

O IR N | R WIN e

Quality-adjusted life years/

,_\
©

QALY*.ti,ab.

=
=

or/1-10

H
N

((metabolic OR energy OR oxygen) adj2 (expenditure OR cost*)).ti,ab.

13. 11 not 12

3 Embase search terms

1. exp Economic aspect/

(economic* OR pharmacoeconomic*).ti,ab.

cost OR costs OR coste costly OR costing price OR prices OR pricing).ti.
( OR OR d OR ly OR ing* OR price OR prices OR pricing).ti

(expenditure OR budget*).ti,ab.

(value adj1l money).tw.

cost-effective*.ti,ab.

(cost adj2 (effectiv* OR reduc* OR saving*)).ti,ab.

(value adj2 money).ti,ab.

O |0 N s WIN

exp Quality adjusted life years/

=
©

QALY*.ti,ab.

=
=

or/1-10

[EEY
N

((metabolic OR energy OR oxygen) adj2 (expenditure OR cost*)).ti,ab.

H
w

11 not 12
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C.2 Standard population search strategy

2

Medline search terms

1. Urinary bladder, neurogenic/

2. ((neurogenic* OR neurologic*) adj3 (bladder OR urin* OR incontinen* OR detrusor)).ti,ab.

3. (overactiv* adj3 bladder).ti,ab.

4, or/1-3

5. Urinary bladder, overactive/ OR exp Enuresis/ OR exp Urinary incontinence/ OR Urinary
retention/

6. Nocturia/

(lower urinary tract symptom™* OR urinary symptom* OR LUTS OR irritable bladder OR
bedwetting OR enuresis OR nocturia).ti,ab.

8. ((urin* OR bladder OR voiding OR micturation) adj3 (disorder* OR symptom* OR urgency OR
incontinence OR dysfunction)).ti,ab.

9. ((incomplet* OR impair*) adj2 bladder empt*).ti,ab.

10. (bladder adj (obstruct* OR control OR management)).ti,ab.

11. (urin* adj2 (retention OR retain*)).ti,ab.

12. resid* urine.ti,ab.

13. ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) adj3 (detrusor OR
lower urinary tract OR bladder)).ti,ab.

14. or/5-13

15. exp Nervous system diseases/

16. exp Nervous system neoplasms/

17. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab.

18. (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

19. (spinal adj2 (shock OR abnormalit*)).ti,ab.

20. (multiple sclerosis OR parkinson* OR stroke* OR dementia OR alzheimer* OR cerebral palsy
OR hydrocephalus OR spina bifida OR myelopath* OR hydronephro* OR dyssynergi* OR
myelodysplas*).ti,ab.

21. (brain adj2 (injur* OR tumo?r*)).ti,ab.

22. (neurolog* adj4 spinal).ti,ab.

23. (diabet* adj3 neuropath*).ti,ab.

24. or/15-23

25. 14 and 24

26. 4 OR 25

27. Limit 26 to english language

28. Letter/

29. Editorial/

30. exp Historical article/

31. Anecdotes as topic/

32. Comment/

33. Case report/

34, Animal/ not (Animal/ and Human/)

35. Animals, Laboratory/

36. exp Animal experiment/

37. exp Animal model/

38. exp Rodentia/
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39.

or/28-38

40.

27 not 39

Embase search terms

1. Neurogenic bladder/

2. ((neurogenic* OR neurologic*) adj3 (bladder OR urin* OR incontinen* OR detrusor OR
vesical)).ti,ab.

3. (overactive* adj3 bladder).ti,ab.

4. or/1-3

5. Overactive bladder/ OR exp Enuresis/ OR exp Urine incontinence/ OR Urine retention/

6. Nocturia/

7. ((bladder OR detrusor) adjl overactiv*).ti,ab.

8. ((bladder OR urin*) adj1 (incontinen* OR leakage OR wetting)).ti,ab.

9. (lower urinary tract symptom* OR LUTS OR irritable bladder OR bedwetting OR enuresis OR
nocturia).ti,ab.

10. ((urin* OR bladder OR voiding OR micturation) adj3 (disorders* OR symptom* OR urgency OR
incontinence OR dysfunction)).ti,ab.

11. ((incomplet* OR impair*) adj2 bladder empt*).ti,ab.

12. (bladder adj (obstruct®* OR control OR management)).ti,ab.

13. (urin* adj2 (retent* OR retain*)).ti,ab.

14. resid* urine.ti,ab.

15. ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) adj3 (detrusor OR
lower urinary tract OR bladder)).ti,ab.

16. or/5-15

17. exp Neurologic disease/

18. exp Nervous system neoplasms/

19. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab.

20. (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

21. (spinal adj2 (shock OR abnormalit*)).ti,ab.

22. (multiple sclerosis OR parkinson* OR stroke* OR dementia OR alzheimer* OR cerebral palsy
OR hydrocephalus OR spina bifida OR myelopath* OR hydronephro* OR dyssynergi* OR
myelodysplas*).ti,ab.

23. (brain adj2 (injur* OR tumo?r¥*)).ti,ab.

24, (neurolog* adj4 spinal).ti,ab.

25. (diabet* adj3 neuropath*).ti,ab.

26. or/17-25

27. 16 and 26

28. 4 OR 27

29. Limit 28 to english language

30. letter.pt.

31. Letter/

32. editorial.pt.

33. note.pt.

34, Case report/

35. Case study/

36. conference abstract.pt.

37. Animal/ not (Animal/ and Human/)
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38. Nonhuman/

39. exp Animal studies/

40. Animals, Laboratory/

41. exp Experimental animal/
42. exp Animal experiment/
43, exp Animal model/

44, exp Rodent/

45. or/30-44

46. 29 not 45

Cinahl search terms

S1 (MH "Bladder, Neurogenic")

S2 neurogenic* n3 bladder OR neurogenic* n3 urin* OR neurogenic* n3 incontinen* OR
neurogenic* n3 detrusor

S3 neurologic* n3 bladder OR neurologic* n3 urin* OR neurologic* n3 incontinen* OR
neurologic* n3 detrusor

S4 overactiv* nl bladder

S5 S1 ORS2 OR S3 OR S4

S6 MH overactive bladder OR mh enuresis+ OR mh urinary incontinence+ OR MH urinary
retension

S7 lower urinary tract symptom* OR urinary symptom* OR LUTS OR irritable bladder OR
bedwetting OR enuresis OR nocturia

S8 urin* n3 disorder* OR urin* n3 symptom* OR urin* n3 urgency OR urin* n3 incontinen* OR
urin* n3 dysfunction*

S9 bladder* n3 disorder* OR bladder* n3 symptom* OR bladder* n3 urgency OR bladder* n3
incontinen* OR bladder* n3 dysfunction*

S10 voiding® n3 disorder* OR voiding* n3 symptom* OR voiding* n3 urgency OR voiding* n3
incontinen* OR voiding* n3 dysfunction*

S11 incomplet* n2 bladder empt* OR impair* n2 bladder empt*

S12 bladder n1 obstruct® OR bladder n1 control OR bladder n1 management

S13 urin* n2 retent* OR urin* n2 retain*

S14 resid* urine

S15 (weak OR underactiv OR overactive*) and (detrusor OR lower urinary tract OR bladder)

S16 (hyper-reflex* OR hypereflex* OR hyperreflex*) and (detrusor OR lower urinary tract OR
bladder)

S17 S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16

S18 MH Nervous system diseases+ OR MH Nervous system neoplasms+

S19 neurological n2 impairment OR neurological n2 disease* OR neurological n2 disorder*

S20 spinal cord n2 injur* OR spinal cord n2 trauma OR spinal cord n2 disease*

S21 spinal n2 shock OR spinal n2 abnormalit*

S22 multiple sclerosis OR parkinson* OR stroke OR dementia OR alzheimer* OR cerebral palsy OR
hydrocephalus OR spina bifida OR hydronephro* OR dyssynergi* OR myelodysplas*

S23 brain n2 injur* OR brain n2 tumor* OR brain n2 tumour*

S24 neurolog* n4 spinal

S25 diabet* OR neuropath*

S26 S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25

S27 S17 and S26
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S28 S5 OR S27
S29 exclude Medline records and limit to english language
1  Cochrane search terms

#1 MeSH descriptor Urinary Bladder, Neurogenic explode all trees

#2 (neurogenic* OR neurologic* OR spastic OR atonic OR overactiv*) NEAR/3 (bladder OR
incontinen* OR detrusor OR urin*)

#3 (#1 OR #2)

#H4 MeSH descriptor Nocturia explode all trees

#5 MeSH descriptor Urinary Bladder, Overactive explode all trees

#6 MeSH descriptor Enuresis explode all trees

#7 MeSH descriptor Urinary Incontinence explode all trees

#8 MeSH descriptor Urinary Retention explode all trees

#9 ("lower urinary tract symptom*" OR "urinary symptom*" OR LUTS OR "irritable bladder" OR
bedwetting OR enuresis OR nocturia):ti,ab

#10 ((urin* OR bladder OR voiding OR micturation) NEAR/3 (disorder* OR symptom* OR urgency
OR incontinence OR dysfunction)):ti,ab

#11 ((incomplete* OR impair*) NEXT "bladder emptying"):ti,ab

#12 (bladder NEXT (obstruct* OR control OR management OR compliance)):ti,ab

#13 ("urinary retention" OR "residual urine"):ti,ab

#14 (Urin* NEAR/2 (retention OR retain* OR resid*)):ti,ab

#15 ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) NEAR (detrusor OR
"lower urinary tract" OR bladder)):ti,ab

#16 (#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15)

#17 MeSH descriptor Nervous System Diseases explode all trees

#18 (neurological NEAR/2 (impair* OR disease* OR disorder*)):ti,ab

#19 (spinal cord NEAR/2 (injur* OR trauma* OR disease*)):ti,ab

#20 spinal NEAR/2 (shock* OR abnormalit*):ti,ab

#21 (brain NEAR/2 (injur* OR tumor* OR tumour* OR lesion*)):ti,ab

#22 myelopathy:ti,ab

#23 (neurolog* NEAR/4 spinal):ti,ab

#H24 (diabet* NEAR/3 neuropath*):ti,ab

#25 (hydronephrosis OR dyssynergi* OR myelodysplas*):ti,ab

#26 ("multiple sclerosis" OR parkinson* OR stroke* OR dementia OR alzheimer* OR "cerebral
palsy" OR hydrocephalus OR "spina bifida"):ti,ab

#27 (#17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26)

#28 (#3 OR (#16 AND #27))

C.3 Searches by specific questions

8.3.1 Clinical assessment

C.3.141 Clinical tools

5 Q. Does the use of the following, direct treatment: a) clinical assessment b) urine culture c)
6 residual urine estimate d) bladder diary/frequency volume chart?

7 Search constructed by combining the columns in the following table using the AND Boolean operator
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Population Intervention Comparison Study filter used Date parameters
Neurological Clinical tools RCTs OR SRs OR observational  All years —
disease AND studies [Medline and Embase  10/01/12
incontinence only]

1 Medline search terms

exp Physical examination/

exp Neurologic examination/

exp Medical history taking/

(clinical adj assess*).ti,ab.

((decision OR diagnostic) adj (rule OR rules)).ti,ab.

exp Decision trees/

exp Decision support techniques/

exp Urinalysis/

ORI IN | | R WwIN e

(urin* adj culture*).ti,ab.

,_\
©

resid* urine.ti,ab.

=
[y

Bladder/us

[N
N

(ultrasound OR (non adj invasive test)).ti,ab.

,_\
w

(frequency volume chart* OR ((bladder OR volume OR void OR urine OR urinary OR
incontinence) adj (diar* OR record*))).ti,ab.

14. or/1-13

2 Embase search terms

1. exp Physical examination/

exp Neurologic examination/

exp Anamnesis/

patient history*.ti,ab.

(clinical adj assess*).ti,ab.

((decision OR diagnostic) adj (rule OR rules)).ti,ab.

exp "Decision tree"/

exp Decision support system/

O R |IN | Uk W N

exp Urinalysis/

H
©

(urin* adj culture*).ti,ab.

[y
[y

resid* urine.ti,ab.

H
N

exp Echography/

,_\
w

(ultrasound OR (non adj invasive test)).ti,ab.

,_\
&

(frequency volume chart* OR ((bladder OR volume OR void OR urine OR urinary OR
incontinence) adj (diar* OR record*))).ti,ab.

15. or/1-14

3 Cinahl search terms

S1 (MH "Neurologic Examination+")

S2 (MH "Physical Examination+")

S3 (MH "Patient History Taking+")

S4 patient history

S5 clinical n1 assess*

S6 decision n1 rule* OR diagnostic n1 rule*
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S7 (MH "Decision Trees")

S8 (MH "Decision Support Systems, Clinical") OR (MH "Decision Support Techniques")

S9 urinalysis OR urin* n1 culture

S10 resid* urine

S11 (MH "Ultrasonography+")

S12 ultrasound OR non n1 invasive test

S13 frequency volume chart* OR bladder n1 diar* OR bladder n1 record* OR volume n1 diar* OR
volume n1 record* OR void nl diar* OR void n1 record* OR urine nl record* OR urine n1 diar*
OR urinary nl record* OR urinary n1 diar*

S14 incontinence nl diar* OR incontinence n1 record*

S15 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14

Cochrane search terms

#1 MeSH descriptor Medical History Taking explode all trees

#2 MeSH descriptor Physical Examination explode all trees

#3 MeSH descriptor Neurologic Examination explode all trees

#4 patient and history:ti,ab

#5 (decision OR diagnostic) NEAR (rule OR rules):ti,ab

#6 clinical NEAR assess*:ti,ab

#7 MeSH descriptor Decision Support Techniques explode all trees

#8 decision tree*:ti,ab

#9 MeSH descriptor Urinalysis explode all trees

#10 urin* NEAR culture:ti,ab

#11 resid* urine:ti,ab

#12 MeSH descriptor Ultrasonography, Interventional explode all trees

#13 (ultrasound OR (non NEAR invasive test)):ti,ab

#14 (Frequency volume chart* OR ((bladder OR volume OR void OR urine OR urinary OR

incontinence) NEAR (diar* OR record*))):ti,ab

#15 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14
Urodynamics
Q. Does use of the following direct treatment or stratify risk a) filling cystometry b) leak point

pressure measurements c) pressure-flow studies of voiding d) video urodynamics?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison  Study filter used Date parameters
Neurological Urodynamic RCTs OR SRs OR observational All years —
disease AND techniques studies [Medline and Embase  10/01/12
incontinence only]

Medline search terms
1. exp Urodynamics/
2. urodynamic*.ti,ab.
3. (cystomet* OR videocysto* OR urethrocysto* OR cystoureth*).ti,ab.
4, (videourodynamic* OR video urodynamic* OR video-urodynamic*).ti,ab.
5. VCUG.ti,ab.
6. (urinary flow rate* OR pressure flow stud* OR post void residual measurement*).ti,ab.
7. (uroflowmet* OR profilemet*).ti,ab.
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leak point pressure*.ti,ab.

9. or/1-8

1 Embase search terms

1. exp Urodynamics/

exp Cystometry/

exp Urethrocystometry/

exp Cystourethography/

exp Uroflowmetry/

(cystom* OR cystot* OR cmg OR urethrocysto* OR cystourethro*).ti,ab.

(urodynamic* OR urine voiding dynamic*).ti,ab.

(videocysto* OR videourodynamic* OR video urodynamic* OR video-urodynamic*).ti,ab.

O R N | s WwIN

VCUG.ti,ab.

,_\
o©

((video* OR void*) adj3 cystoureth*).ti,ab.

=
[EEN

((urinary flow adj (rate* OR measurement*)) OR pressure flow stud* OR post void residual
measurement*).ti,ab.

12. (uroflowmet* OR profilemet* OR urine flowmet* OR urorheography).ti,ab.

13. leak point pressure*.ti,ab.

14. or/1-13

2 Cinahl search terms

S1 (MM "Urodynamics")

S2 urodynamic* OR cystomet* OR videocysto* OR urethrocysto* OR cystoureth*
S3 videourodynamic* OR video urodynamic* OR video-urodynamic* OR vcug*

S4 urinary flow rate* OR pressure flow stud* OR post void residual measurement*
S5 uroflowmet* OR profilemet*

S6 leak point pressure*

S7 S1 OR S2 OR S3 OR S4 OR S5 OR S6

3 Cochrane search terms

#1 MeSH descriptor Urodynamics explode all trees

#2 (urodynamic* OR cystomet* OR videocysto* OR urethrocysto* OR cystoureth*):ti,ab
#3 (videourodynamic* OR video urodynamic* OR video-urodynamic* OR vcug*):ti,ab

#4 (urinary flow rate* OR pressure flow stud* OR post void residual measurement*):ti,ab
#5 (uroflowmet* OR profilemet*):ti,ab

#6 leak point pressure*:ti,ab.

#7 (#1 OR #2 OR #3 OR #4 OR #5 OR #6)

@.3.2 Treatment —improving bladder storage

C.3.251 Behavioural management programmes

6 Q. Do behavioural management programmes compared with a) each other b) usual care,
7 improve outcomes?

8 Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison Study filter used Date parameters
Neurological Behavioural management None All years —
disease AND programmes 10/01/12
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Population

Intervention Comparison Study filter used Date parameters

incontinence

1 Medline search terms

exp Behavior therapy/

exp "Conditioning (Psychology)"/

Feedback, Psychological/

Toilet training/

urotherap*.ti,ab.

(bladder adj3 (train* OR retrain*)).ti,ab.

((prompt* OR timed OR program* OR request* OR schedul*) adj3 void*).ti,ab.

(habit* adj2 (train* OR retrain*)).ti,ab.

ORI N | Rk W IN e

((behavio* OR cognitive) adj3 (train* OR management OR intervention* OR modif* OR
program* OR therap*)).ti,ab.

10.

(cognitive adj behavio*).ti,ab.

11.

biofeedback.ti,ab.

12.

(toileting adj3 (assist* OR plan* OR schedule* OR program* OR train*)).ti,ab.

13.

(conservative adj (management OR treatment* OR intervention*)).ti,ab.

14.

or/1-13

2 Embase search terms

1. Behavior therapy/
2. Cogpnitive therapy/
3. Adaptive behavior/
4, Behavior modification/
5. Behavior change/
6. Behavior control/
7. Behavioral medicine/
8. Conditioning/
9. Conditioned reflex/
10. urotherap*.ti,ab.
11. (bladder adj3 (train* OR retrain*)).ti,ab.
12. ((prompt* OR timed OR program* OR request* OR schedul*) adj3 voiding).ti,ab.
13. (habit adj2 (train* OR retrain*)).ti,ab.
14. ((behavio* OR cognitive) adj3 (train* OR management OR intervention* OR modif* OR
program* OR therap*)).ti,ab.
15. (cognitive adj behavio*).ti,ab.
16. biofeedback.ti,ab.
17. (toileting adj3 (assist* OR plan* OR schedule* OR program* OR train*)).ti,ab.
18. (conservative adj (management OR treatment* OR intervention*)).ti,ab.
19. or/1-18
3 Cinahl search terms
S1 (MH "Behavior Therapy+")
S2 (MH "Conditioning (Psychology)")
S3 (MH "Biofeedback")
S4 (MH "Toileting")
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S5 urotherap*

S6 bladder AND (train* OR retrain*)

S7 (prompt* OR timed OR request*) AND voiding

S8 habit train* OR habit retrain*

S9 behavio* train* OR behavio* management OR behavio* modif* OR behavio* therap* OR
behavio* intervention*

S10 cognitive behavio* OR cognitive modif* OR cognitive therap*

S11 biofeedback

S12 toileting AND (assist* OR plan* OR schedule* OR program* OR train*)

S13 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12

Cochrane search terms

#1 MeSH descriptor Behavior Therapy explode all trees

#2 MeSH descriptor Conditioning (Psychology) explode all trees

#3 MeSH descriptor Feedback, Psychological, this term only

#4 MeSH descriptor Toilet Training, this term only

#5 urotherap*:ti,ab

#6 (bladder NEAR/3 (train* OR retrain*)):ti,ab

#7 ((prompt* OR timed OR program* OR request* OR schedul*) NEAR/3 voiding):ti,ab

#8 (habit NEAR/2 (train* OR retrain*)):ti,ab

#9 ((behavio* OR cognitive) NEAR/3 (train* OR management OR intervention* OR modif* OR
program* OR therap*)):ti,ab

#10 (cognitive NEXT behavio*):ti,ab

#11 biofeedback:ti,ab

#12 (toileting NEAR/3 (assist* OR plan* OR schedule* OR program* OR train*)):ti,ab

#13 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12)

Antimuscarinics

Q. What is the safety and efficacy of antimuscarinics compared with a) placebo or treatment
as usual or b) other antimuscarinics?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison Study filter used Date parameters
Neurological disease Antimuscarinics RCTs OR SRs [Medline All years —
AND incontinence and Embase only] 10/01/12

Medline search terms

1. Muscarinic antagonists/ OR Cholinergic antagonists/

2. (darifenacin OR duloxetine OR flavoxate hydrochloride OR oxybutynin hydrochloride OR
propantheline bromide OR propiverine hydrochloride OR solifenacin succinate OR tolterodine
tartrate OR tropsium chloride OR fesoterodine fumarate).ti,ab.

3. (emselex OR yentreve OR cymbalta OR toviaz OR urispas 200 OR oxybutynin hydrochloride OR
cystrin OR ditropan OR lyrinal OR kentera OR vesicare OR ((detrunorm OR detrusitol OR
regurin) adj XL)).ti,ab.

4, or/1-3

Embase search terms

1. exp Darifenacin/ OR exp Duloxetine/ OR Flavoxate/ OR Oxybutynin/ OR exp Propantheline
Bromide/ OR exp Propiverine/ OR exp Solifenacin/ OR exp Tolerodine/ OR exp Fesoterodine/
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2. (emselex OR yentreve OR cymbalta OR toviaz OR urispas 200 OR oxybutynin hydrochloride OR
cystrin OR ditropan OR lyrinal OR kentera OR vesicare OR ((detrunorm OR detrusitol OR
regurin) adj XL)).ti,ab.
antimuscarinics.ti,ab.

4. or/1-3

1 Cinahl search terms

S1 (MH "Muscarinic Antagonists+")

S2 (MH "Cholinergic Antagonists+")

S3 darifenacin OR duloxetine OR flavoxate hydrochloride OR oxybutynin hydrochloride OR
propantheline bromide OR propiverine hydrochloride OR solifenacin succinate OR tolterodine
tartrate OR tropsium chloride OR fesoterodine fumarate

S4 emselex OR yentreve OR cymbalta OR toviaz OR urispas 200 OR oxybutynin hydrochloride OR
cystrin OR ditropan OR lyrinal OR kentera OR vesicare

S5 detrunorm OR detrusitol OR regurin

S6 S1 ORS2 OR S3 OR S4 OR S5

2 Cochrane search terms

#1 MeSH descriptor Muscarinic Agonists explode all trees

#2 MeSH descriptor Cholinergic Antagonists explode all trees

#3 (darifenacin OR duloxetine OR flavoxate hydrochloride OR oxybutynin hydrochloride OR
propantheline bromide OR propiverine hydrochloride OR solifenacin succinate OR tolterodine
tartrate OR tropsium chloride OR fesoterodine fumarate):ti,ab

#H4 (emselex OR yentreve OR cymbalta OR toviaz OR urispas 200 OR oxybutynin hydrochloride OR
cystrin OR ditropan OR lyrinal OR kentera OR vesicare OR ((detrunorm OR detrusitol OR
regurin) adj XL)):ti,ab

#5 (#1 OR #2 OR #3 OR #4)

C.3.233 Botulinum toxin

4 Q. What is the safety and efficacy of intravesical botulinum toxin compared with a) usual care
5 b) antimuscarinics c) augmentation cystoplasty in neurological disease?

6 Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison  Study filter used Date parameters
Neurological disease ~ Botulinum toxin RCTs OR SRs OR All years —
AND incontinence observational studies 10/01/12

[Medline and Embase only]

7 Medline search terms

1. exp Botulinum toxins/

2. (botulinum* or onabotulinum* or rimabotulinum* or abobotulinum*).ti,ab.

3. (dysport OR botox OR btx OR oculinum OR xeomin OR reloxin OR prosigne OR purtox OR nt201
OR mybloc OR neurobloc).ti,ab.

4, or/1-3

8 Embase search terms

1. exp Botulinum toxin/

2 exp Botulinum toxin A/

3. exp Botulinum toxin B/

4 (botulinum™* or onabotulinum* or rimabotulinum* or abobotulinum*).ti,ab.
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5. (dysport OR botox OR btx OR oculinum OR xeomin OR reloxin OR prosigne OR purtox OR nt201
OR mybloc OR neurobloc).ti,ab.
6. or/1-5

Cinahl search terms

S1 (MH "botulinum toxins")

S2 (botulinum* OR onabotulinum* OR rimabotulinum* OR abobotulinum* OR dysport OR btx OR
oculinum OR xeomin OR reloxin OR prosigne OR purtox OR nt201 OR mybloc OR neurobloc)

S3 S10RS2

Cochrane search terms

#1 MeSH descriptor Botulinum Toxins explode all trees

#2 (botulinum* or onabotulinum* or rimabotulinum* or abobotulinum*):ti,ab

#3 (dysport OR botox OR btx OR oculinum OR xeomin OR reloxin OR prosigne OR purtox OR nt201
OR mybloc OR neurobloc):ti,ab

#4 (#1 OR #2 OR #3)

Augmentation cystoplasty

Q. What is the safety and efficacy of augmentation cystoplasty compared with usual care in

neurological disease?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population

Neurological disease
AND incontinence

Intervention Comparison Study filter used Date parameters
Augmentation None All years —
cystoplasty 10/01/12

Medline search terms

1. (cystoplast* OR ileocecocystoplast* OR ileocystoplast* OR intestinocystoplast* OR
enterocystoplast* OR gastrocystoplast* OR colocystoplast* OR ureterocystoplast* OR
sigmoidocystoplast*).ti,ab.

2. (bladder adj4 augment*).ti,ab.

10R2

Embase search terms

1. (cystoplast* OR ileocecocystoplast* OR ileocystoplast* OR intestinocystoplast* OR
enterocystoplast* OR gastrocystoplast® OR colocystoplast* OR ureterocystoplast®* OR
sigmoidocystoplast*).ti,ab.

(bladder adj4 augment*).ti,ab.

3. 10R2

Cinahl search terms*

S1 (cystoplast* OR ileocecocystoplast* OR ileocystoplast* OR intestinocystoplast* OR
enterocystoplast* OR gastrocystoplast* OR colocystoplast* OR ureterocystoplast* OR
sigmoidocystoplast*)

S2 bladder n4 augment*

S3 S10RS2

*Only intervention terms used for this search (i.e. no population) due to very small retrieval set.

Cochrane search terms

#1

(cystoplast* OR ileocecocystoplast* OR ileocystoplast* OR intestinocystoplast* OR
enterocystoplast* OR gastrocystoplast* OR colocystoplast* OR ureterocystoplast* OR
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sigmoidocystoplast*):ti,ab
#2 (bladder NEAR/4 augment*):ti,ab
#3 (#1 OR #2)

€.3.3 Treatment — stress incontinence

C.3.31 Pelvic floor muscle training

3 Q. Does pelvic floor muscle training, with or without electrical stimulation or biofeedback,
4 compared with treatment as usual, improve outcomes?

5 Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison  Study filter used Date parameters
Neurological disease  Pelvic floor RCTs OR SRs OR All years —
AND incontinence muscle training observational studies 10/01/12

[Medline and Embase only]

6 Medline search terms

Pelvic floor/

Exercise therapy/

Biofeedback, Psychology/

Muscle contraction/ph [Physiology]

((pelvi* floor OR pelvi* muscle*) adj4 (train* OR retrain* OR exercis* OR rehabilit* OR
strength OR stimulat® OR function OR endurance OR physical therapy OR physiotherap* OR
biofeedback OR educat* OR reeducat*)).ti,ab.

6. (palpation adj3 (digital OR vagina* OR intravaginal OR tactile)).ti,ab.
PFM* ti,ab.
or/1-7

A B

7 Embase search terms

1. Pelvis floor/

2 Kinesiotherapy/ OR Muscle training/

3. Muscle contraction/

4 ((pelvic floor OR pelvic muscle*) adj4 (train* OR retrain* OR exercis* OR rehabilit* OR strength

OR stimulat* OR function OR endurance OR physical therapy OR physiotherap* OR
biofeedback OR reeducat* OR educat*)).ti,ab.

(palpation adj3 (digital OR vagina* OR intravaginal OR tactile)).ti,ab.
6. PFM*.ti,ab.
or/1-6

8 Cinahl search terms

S1 (MH "Pelvic Floor Muscles")

S2 (MH "Muscle Strengthening+")

S3 (MH "Muscle Contraction+/PH")

S4 pelvi* floor AND (train* OR retrain* OR exercis* OR rehabilit* OR strength OR stimulat* OR
function OR endurance OR physical therapy OR physiotherap* OR biofeedback OR reeducat*
OR educat*)

S5 PFM*

S6 palpation AND (digital OR vagina* OR intravaginal OR tactile)

S7 S1 OR S2 OR S3 OR S4 OR S5 OR S6
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Cochrane search terms

#1 MeSH descriptor Pelvic Floor, this term only

#2 MeSH descriptor Exercise Therapy, this term only

#3 MeSH descriptor Biofeedback, Psychology, this term only

#4 MeSH descriptor Muscle Contraction, this term only

#5 ((pelvi* floor OR pelvi* muscle*) NEAR/4 (train* OR retrain* OR exercis* OR rehabilit* OR
strength OR stimulat® OR function OR endurance OR physical therapy OR physiotherap* OR
biofeedback OR reeducat* OR educat*)):ti,ab

#6 (palpation NEAR/3 (digital OR vagina* OR intravaginal OR tactile)):ti,ab

#7 PFM*:ti,ab

#8 (#1 OR #20R #3 OR #4 OR #5 OR #6 OR #7)

Urethral tape and sling surgery

Q.

What is the safety and efficacy of urethral tape and sling surgery compared with usual care
in neurological disease?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison Study filter used Date parameters
Neurological disease  Urethral tape and sling None All years —
AND incontinence surgery 10/01/12

Medline search terms

1. Suburethral slings/
exp Polytetrafluoroethylene/tu

3. ((tension* OR vagina* OR pubovagina* OR intravagina* OR transvagina* OR suburethra* OR
urethra* OR midurethra* OR retropubic* OR transobturat* OR obturat* OR TOT OR rectus OR
fascia*) adj5 (tape* OR sling* OR mesh*)).ti,ab.

4, (sling adj2 (procedure* OR system* OR placement*)).ti,ab.

5. TVT*.ti,ab.

6. colposuspension*.ti,ab.

7. Rectus abdominis/tr

8. Urologic surgical procedures/mt

9. bladder neck.ti,ab.

10. 8and9

11. or/1-7, 10

Embase search terms

1.

exp Suburethral slings/

Pubovaginal sling/

Politef/

2
3.
4

((tension* OR vagina* OR pubovagina* OR intravagina* OR transvagina* OR suburethra* OR
urethra* OR midurethra* OR retropubic* OR transobturat®* OR obturat* OR TOT OR rectus OR
fascia*) adj5 (tape* OR sling* OR mesh*)).ti,ab.

(sling adj2 (procedure* OR system* OR placement*)).ti,ab.

TVT*.ti,ab.

colposuspension*.ti,ab.

Bladder surgery/

O XN

Urethra surgery/
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10, | or/1-9

1 Cinahl search terms

S1 (MH "Suburethral Slings")
S2 (MH "Polytetrafluoroethylene/TU")
S3 (tension* OR vagina* or pubovagina* OR intravagina* OR transvagina* OR suburethra* OR

urethra* OR midurethra* OR retropubic* OR transobturat® OR obturat* OR TOT OR rectus OR
fascia*) AND (tape* OR sling® OR mesh*)

S4 (sling n2 procedure*) OR (sling n2 system*) OR (sling n2 placement*)
S5 TVT* OR colposuspension*®

S6 bladder neck

S7 S1 OR S2 OR S3 OR S4 OR S5 OR S6

2 Cochrane search terms

#1 MeSH descriptor Suburethral Slings, this term only
#2 MeSH descriptor Polytetrafluoroethylene explode all trees with qualifier: TU
#3 ((tension* OR vagina* OR pubovagina* OR intravagina* OR transvagina* OR suburethra* OR

urethra* OR midurethra* OR retropubic* OR transobturat®* OR obturat* OR TOT OR rectus OR
fascia*) NEAR/S (tape* OR sling* OR mesh*)):ti,ab

#4 (sling NEAR/2 (procedure* OR system* OR placement*)):ti,ab

#5 TVT*:ti,ab

#6 colposuspension*:ti,ab

#7 MeSH descriptor Rectus Abdominis, this term only with qualifier: TR

#8 MeSH descriptor Urologic Surgical Procedures, this term only with qualifier: MT
#9 “bladder neck”:ti,ab

#10 (#8 AND #9)

#11 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #10)

C.3.333 Artificial urinary sphincter

4 Q. What is the safety and efficacy of artificial urinary sphincter compared with usual care in
5 neurological disease?

6 Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison Study filter used Date parameters
Neurological disease  Artificial urinary None All years —
AND incontinence sphincter 10/01/12

7 Medline search terms

1 Urinary sphincter, artificial/

2 ((artificial* OR prosthe*) and sphincter*).ti,ab.
3. (bladder and cuff).ti,ab.

4 or/1-3

8 Embase search terms

1. Bladder sphincter prosthesis/

2 ((artificial* OR prosthe*) and sphincter*).ti,ab.
3. (bladder and cuff).ti,ab.

4 or/1-3
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1 Cinahl search terms

S1 (MH "Urinary Sphincter, Artificial")

S2 (artificial* OR prosthe*) and sphincter*
S3 bladder and cuff

sS4 S10RS2ORS3

2 Cochrane search terms

#1 MeSH descriptor Urinary Sphincter, Artificial, this term only
#2 ((artificial* OR prosthe*) and sphincter*®):ti,ab

#3 (bladder and cuff):ti,ab

#4 (#1 OR #2 OR #3)

G.3.4 Treatment —improving bladder emptying

C.3.411 Alpha andrenergic antagonists

5 Q. What is the safety and efficacy of alpha adrenergic antagonists compared with a) other
6 adrenergic antagonists b) placebo/usual care in neurological disease?

7 Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison  Study filter used Date parameters
Neurological disease  Alpha RCTs OR SRs OR All years —
AND incontinence antagonists observational studies 10/01/12

[Medline and Embase only]

8 Medline search terms

1. exp Adrenergic alpha-antagonists/

2. ((adrenergic OR adrenoceptor OR adrenolytic OR antiadrenergic) adj2 alpha adj2 (block* OR
receptor* OR antagonist*)).ti,ab.

3. (alfuzosin OR alfuzosin hydrochloride OR doxazosin OR indoramin OR prazosin OR tamsulosin
OR tamsulosin hydrochloride OR terazosin OR silodosin).ti,ab.

4, (xatral OR besavar OR vasran OR cardura* OR doralese OR baratol OR minipress OR vasoflex
OR pressin OR hypovase OR flomax* OR urimax OR combodart OR hytrin).ti,ab.

5. (dibenzylchlorethamine OR dihydroergotoxine OR ergoloid mesylates idazoxan OR labetalol OR
mianserin OR moxisylyte OR nicergoline OR phenxybenzamine OR phentolamine OR piperoxan
OR quinidine OR tolazoline OR yohimbine).ti,ab.

6. or/1-5

9 Embase search terms

1. exp Alpha adrenergic receptor blocking agent/

2. ((adrenergic OR adrenoceptor OR adrenolytic OR antiadrenergic) adj2 alpha adj2 (block* OR
receptor* OR antagonist*)).ti,ab.

3. (alfuzosin OR alfuzosin hydrochloride OR doxazosin OR indoramin OR prazosin OR tamsulosin
OR tamsulosin hydrochloride OR terazosin OR silodosin).ti,ab.

4, (xatral OR besavar OR vasran OR cardura* OR doralese OR baratol OR minipress OR vasoflex
OR pressin OR hypovase OR flomax* OR urimax OR combodart OR hytrin).ti,ab.

5. (dibenzylchlorethamine OR dihydroergotoxine OR ergoloid mesylates idazoxan OR labetalol OR
mianserin OR moxisylyte OR nicergoline OR phenxybenzamine OR phentolamine OR piperoxan
OR quinidine OR tolazoline OR yohimbine).ti,ab.

6. or/1-5

10 Cinahl search terms
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S1 (MH "Adrenergic Alpha-Antagonists+")

S2 alfuzosin OR alfuzosin hydrochloride OR doxazosin OR indoramin OR prazosin OR tamsulosin
OR tamsulosin hydrochloride OR terazosin OR silodosin

S3 xatral OR besavar OR vasran OR cardura* OR doralese OR baratol OR minipress OR vasoflex OR
pressin OR hypovase OR flomax* OR urimax OR combodart OR hytrin

S4 dibenzylchlorethamine OR dihydroergotoxine OR ergoloid mesylates idazoxan OR labetalol OR
mianserin OR moxisylyte OR nicergoline OR phenxybenzamine OR phentolamine OR piperoxan
OR quinidine OR tolazoline OR yohimbine

S5 adrenergic OR adrenoceptor OR adrenolytic OR antiadrenergic

S6 S10RS20ORS3 0ORS40RS5

Cochrane search terms

#1 MeSH descriptor Adrenergic alpha-Antagonists explode all trees

#2 ((adrenergic OR adrenoceptor OR adrenolytic OR antiadrenergic) NEAR/2 alpha NEAR/2
(block* OR receptor* OR antagonist*)):ti,ab

#3 (alfuzosin OR alfuzosin hydrochloride OR doxazosin OR indoramin OR prazosin OR tamsulosin
OR tamsulosin hydrochloride OR terazosin OR silodosin):ti,ab

#H4 (xatral OR besavar OR vasran OR cardura* OR doralese OR baratol OR minipress OR vasoflex
OR pressin OR hypovase OR flomax* OR urimax OR combodart OR hytrin):ti,ab

#5 (dibenzylchlorethamine OR dihydroergotoxine OR ergoloid mesylates idazoxan OR labetalol OR
mianserin OR moxisylyte OR nicergoline OR phenxybenzamine OR phentolamine OR piperoxan
OR quinidine OR tolazoline OR yohimbine):ti,ab

#6 (#1 OR #2 OR #3 OR #4 OR #5)

@.3.5 Treatment —reducing urinary tract infections

C.3.531

4
5

O 00

10

Antibiotic prophylaxis

Q. Do prophylactic antibiotics compared with a) no treatment b) other antibiotic reduce the
risk of symptomatic urinary tract infections?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison Study filter used Date parameters
Neurological AND Prophylactic RCTs OR SRs [Medline and  All years —
(incontinence OR UTI)*  antibiotics Embase only] 10/01/12

*Population differs from standard population search strategy outlined in Section C.2, with additional terms
included for urinary tract infection. As a consequence both population and intervention terms have been
included below for each database.

Medline search terms

Urinary bladder, neurogenic/

((neurogenic* OR neurologic*) adj3 (bladder OR urin* OR incontinen* OR detrusor)).ti,ab.
(overactiv* adj3 bladder).ti,ab.
or/1-3

Urinary bladder, overactive/ OR exp Enuresis/ OR exp Urinary incontinence/ OR Urinary
retention/

vk e N e

Nocturia/

(lower urinary tract symptom™* OR urinary symptom®* OR LUTS OR irritable bladder OR
bedwetting OR enuresis OR nocturia).ti,ab.

8. ((urin* OR bladder OR voiding OR micturation) adj3 (disorder* OR symptom* OR urgency OR
incontinence OR dysfunction)).ti,ab.
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9. ((incomplet* OR impair*) adj2 bladder empt*).ti,ab.

10. (bladder adj (obstruct* OR control OR management)).ti,ab.

11. (urin* adj2 (retention OR retain*)).ti,ab.

12. resid* urine.ti,ab.

13. ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) adj3 (detrusor OR
lower urinary tract OR bladder)).ti,ab.

14. Urinary tract infections/

15. Bacteriuria/

16. Pyuria/

17. Pyelonephritis/

18. exp Cystitis/

19. Urethritis/

20. Prostatitis/

21. (urinary tract infection®* OR UTI* OR bacteriuria* OR pyuria* OR pyelonephriti* OR cystiti* OR
urethriti* OR prostatiti*).ti,ab.

22. or/5-21

23. exp Nervous system diseases/

24. exp Nervous system neoplasms/

25. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab.

26. (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

27. (spinal adj2 (shock OR abnormalit*)).ti,ab.

28. (multiple sclerosis OR parkinson* OR stroke* OR dementia OR alzheimer* OR cerebral palsy
OR hydrocephalus OR spina bifida OR myelopath* OR hydronephro* OR dyssynergi* OR
myelodysplas*).ti,ab.

29. (brain adj2 (injur* OR tumo?r¥*)).ti,ab.

30. (neurolog* adj4 spinal).ti,ab.

31. (diabet* adj3 neuropath*).ti,ab.

32. or/23-31

33. 22 and 32

34. 40R 33

35. limit 34 to english language

36. Letter/

37. Editorial/

38. exp Historical article/

39. Anecdotes as Topic/

40. Comment/

41. Case report/

42, Animal/ not (animal/ and human/)

43, Animals, Laboratory/

44, exp Animal experiment/

45, exp Animal model/

46. exp Rodentia/

47. or/36-46

48. 35 not 47

49, Antibiotic prophylaxis/

50. Anti-infective agents, urinary/
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51. ((antibiotic* OR antimicrobial* OR anti-infective*) and (prevent* OR prophyla*)).ti,ab.

52. exp Amdinocillin/

53. exp Amoxicillin/

54. exp Cephalosporins/

55. exp Quinolones/

56. Amoxicillin-potassium clavulanate combination/

57. Carfecillin/

58. Cycloserine/

59. Carbapenems/

60. exp Nitrofurans/

61. exp Gentamicins/

62. exp Mandelic acids/

63. Methenamine/

64. Pipemidic acid/

65. Piromidic acid/

66. exp Sulfonamides/

67. exp Trimethoprim/

68. (amdinocillin OR amifloxacin OR amoxicillin OR amoxiclav OR cinoxacin OR cephalosporin* OR
cefalexin OR enoxacin OR levofloxacin OR nifurtoinol OR lomefloxacin OR cefotaxime OR
cefuroxime OR difloxacin OR quinolone* OR flouroquinolone* OR ciproflax* OR cotrimoxazole
OR carfecillin OR cycloserine OR carbapenem* OR doripenem* OR nitrofurans OR furaltadone
OR flumequine OR fleroxacin OR furagin OR fosfomycin* OR furazolidone OR isepamicin OR
nitrofurantoin OR gentamicin* OR mandelic acid* OR nitroxoline OR methenamine* OR
nalidixic acid* OR norfloxacin OR ofloxacin OR oxolinic acid OR pipemidic acid OR pefloxacin
OR piromidic acid OR pivmecillinam OR sulphanilamide* OR sulfacetamide OR
sulfachlorpyridazine OR sulfadoxin OR sulfalene OR sulfamet* OR sul?onamide* OR
trimethoprim* OR TMP-SMX).ti,ab.

69. or/49-68

70. 48 and 69

Embase search terms

1. Neurogenic bladder/

2. ((neurogenic* OR neurologic*) adj3 (bladder OR urin* OR incontinen* OR detrusor OR
vesical)).ti,ab.

3. (overactive* adj3 bladder).ti,ab.

4, or/1-3

5. Overactive bladder/ OR exp Enuresis/ OR exp Urine incontinence/ OR Urine retention/

6. Nocturia/

7. ((bladder OR detrusor) adj1 overactiv*).ti,ab.

8. ((bladder OR urin*) adj1 (incontinen* OR leakage OR wetting)).ti,ab.

9. (lower urinary tract symptom* OR LUTS OR irritable bladder OR bedwetting OR enuresis OR
nocturia).ti,ab.

10. ((urin* OR bladder OR voiding OR micturation) adj3 (disorders* OR symptom* OR urgency OR
incontinence OR dysfunction)).ti,ab.

11. ((incomplet* OR impair*) adj2 bladder empt*).ti,ab.

12. (bladder adj (obstruct®* OR control OR management)).ti,ab.

13. (urin* adj2 (retent* OR retain*)).ti,ab.

14. resid* urine.ti,ab.
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15. ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) adj3 (detrusor OR
lower urinary tract OR bladder)).ti,ab.

16. exp Urinary tract infection/

17. exp Urogenital tract inflammation/

18. exp Urinary tract inflammation/

19. Bacteriuria/

20. Asymptomatic bacteriuria/

21. Pyuria/

22. exp Prostatitis/

23. (urinary tract infection® OR UTI* OR bacteriuria* OR pyuria* OR pyelonephriti* OR cystiti* OR
urethriti* OR prostatiti*).ti,ab.

24. or/5-23

25. exp Neurologic disease/

26. exp Nervous system neoplasms/

27. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab.

28. (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

29. (spinal adj2 (shock OR abnormalit*)).ti,ab.

30. (multiple sclerosis OR parkinson* OR stroke* OR dementia OR alzheimer* OR cerebral palsy
OR hydrocephalus OR spina bifida OR myelopath* OR hydronephro* OR dyssynergi* OR
myelodysplas*).ti,ab.

31. (brain adj2 (injur* OR tumo?r¥*)).ti,ab.

32. (neurolog* adj4 spinal).ti,ab.

33. (diabet* adj3 neuropath*).ti,ab.

34. or/25-33

35. 24 and 34

36. 4 OR 35

37. limit 28 to english language

38. letter.pt.

39. Letter/

40. editorial.pt.

41. note.pt.

42, Case report/

43, Case study/

44, conference abstract.pt.

45, Animal/ not (Animal/ and Human/)

46. Nonhuman/

47. exp Animal studies/

48, Animals, Laboratory/

49. exp Experimental animal/

50. exp Animal experiment/

51. exp Animal model/

52. exp Rodent/

53. or/38-52

54. 37 not 53

55. Antibiotic prophylaxis/

56. exp Urinary tract antiinfective agent/
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57. ((antibiotic* OR antimicrobial* OR anti-infective*) and (prevent* OR prophyla*)).ti,ab.

58. Mecillinam/

59. Amoxicillin/

60. exp Cephalosporin derivative/

61. exp Quinolone derivative/

62. exp Quinoline derived antiinfective agent/

63. Carfecillin/

64. Cycloserine/

65. Carbapenem/

66. exp Carbapenem derivative/

67. exp Nitrofuran derivative/

68. Gentamicin/

69. Mandelic acid derivative/

70. exp Sulfonamide/

71. Trimethoprim/

72. Trimethoprim derivative/

73. (amdinocillin OR amifloxacin OR amoxicillin OR amoxiclav OR cinoxacin OR cephalosporin* OR
cefalexin OR enoxacin OR levofloxacin OR nifurtoinol OR lomefloxacin OR cefotaxime OR
cefuroxime OR difloxacin OR quinolone* OR flouroquinolone* OR ciproflax* OR cotrimoxazole
OR carfecillin OR cycloserine OR carbapenem* OR doripenem* OR nitrofurans OR furaltadone
OR flumequine OR fleroxacin OR furagin OR fosfomycin* OR furazolidone OR isepamicin OR
nitrofurantoin OR gentamicin* OR mandelic acid* OR nitroxoline OR methenamine* OR
nalidixic acid* OR norfloxacin OR ofloxacin OR oxolinic acid OR pipemidic acid OR pefloxacin
OR piromidic acid OR pivmecillinam OR sulphanilamide* OR sulfacetamide OR
sulfachlorpyridazine OR sulfadoxin OR sulfalene OR sulfamet* OR sul?onamide* OR
trimethoprim* OR TMP-SMX).ti,ab.

74. or/55-73

75. 54 and 74

Cinahl search terms

S1 (MH "Bladder, Neurogenic")

S2 neurogenic* n3 bladder OR neurogenic* n3 urin* OR neurogenic* n3 incontinen* OR
neurogenic* n3 detrusor

S3 neurologic* n3 bladder OR neurologic* n3 urin* OR neurologic* n3 incontinen* OR
neurologic* n3 detrusor

sS4 overactiv* nl bladder

S5 S10ORS20ORS30RS4

S6 MH overactive bladder OR mh enuresis+ OR mh urinary incontinence+ OR MH urinary
retension

S7 lower urinary tract symptom* OR urinary symptom* OR LUTS OR irritable bladder OR
bedwetting OR enuresis OR nocturia

S8 urin* n3 disorder* OR urin* n3 symptom* OR urin* n3 urgency OR urin* n3 incontinen* OR
urin* n3 dysfunction*

S9 bladder* n3 disorder* OR bladder* n3 symptom* OR bladder* n3 urgency OR bladder* n3
incontinen* OR bladder* n3 dysfunction*

S10 voiding* n3 disorder* OR voiding* n3 symptom* OR voiding* n3 urgency OR voiding* n3
incontinen* OR voiding* n3 dysfunction*

S11 incomplet* n2 bladder empt* OR impair* n2 bladder empt*

S12 bladder n1 obstruct* OR bladder n1 control OR bladder n1 management
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S13 urin* n2 retent* OR urin* n2 retain*

S14 resid* urine

S15 (weak OR underactiv OR overactive*) and (detrusor OR lower urinary tract OR bladder)

S16 (hyper-reflex* OR hypereflex* OR hyperreflex*) and (detrusor OR lower urinary tract OR
bladder)

S17 S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16

S18 MH nervous system diseases+ OR MH nervous system neoplasms+

S19 neurological n2 impairment OR neurological n2 disease* OR neurological n2 disorder*

S20 spinal cord n2 injur* OR spinal cord n2 trauma OR spinal cord n2 disease*

S21 spinal n2 shock OR spinal n2 abnormalit*

S22 multiple sclerosis OR parkinson* OR stroke OR dementia OR alzheimer* OR cerebral palsy OR
hydrocephalus OR spina bifida OR hydronephro* OR dyssynergi* OR myelodysplas*

S23 brain n2 injur* OR brain n2 tumor* OR brain n2 tumour*

S24 neurolog* n4 spinal

S25 diabet* OR neuropath*

S26 S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25

S27 (MH "Urinary Tract Infections+")

S28 (MH "Pyelonephritis")

S29 (MH "Cystitis+")

S30 (MH "Urethritis")

S31 (MH "Prostatitis")

S32 urinary tract infection* OR bacteriuria* OR pyuria* OR pyelonephriti* OR cystiti* OR urethriti*
OR prostatiti*

S33 S27 OR S28 OR S29 OR S30 OR S31 OR S32

S34 (517 OR S33) and S26

S35 S5 OR S34

S36 (MH "Antibiotic Prophylaxis")

S37 (antibiotic* OR antimicrobial* OR anti-infective*) and (prevent* OR prophyla*)

S38 (MH "Antiinfective Agents, Urinary+")

S39 amdinocillin OR amifloxacin OR amoxicillin OR amoxiclav OR cinoxacin OR cephalosporin* OR
cefalexin OR enoxacin OR levofloxacin OR nifurtoinol OR lomefloxacin OR cefotaxime OR
cefuroxime OR difloxacin OR quinolone* OR flouroquinolone* OR ciproflax* OR cotrimoxazole
OR carfecillin OR cycloserine OR carbapenem®* OR doripenem* OR nitrofurans OR furaltadone
OR flumequine OR fleroxacin OR furagin OR fosfomycin* OR furazolidone OR isepamicin OR
nitrofurantoin OR gentamicin* OR mandelic acid* OR nitroxoline OR methenamine* OR
nalidixic acid* OR norfloxacin OR ofloxacin OR oxolinic acid OR pipemidic acid OR pefloxacin
OR piromidic acid OR pivmecillinam OR sulphanilamide* OR sulfacetamide OR
sulfachlorpyridazine OR sulfadoxin OR sulfalene OR sulfamet* OR sul?onamide* OR
trimethoprim* OR TMP-SMX

S40 S36 OR S37 OR S38 OR S39

S41 S35 and S40

S42 English Language; Exclude MEDLINE

S43 S41 and S42

Cochrane search terms

#1

MeSH descriptor Urinary Bladder, Neurogenic explode all trees

#2

(neurogenic* OR neurologic* OR spastic OR atonic OR overactiv*) NEAR/3 (bladder OR
incontinen* OR detrusor OR urin*)
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#3 (#1 OR #2)

#4 MeSH descriptor Nocturia explode all trees

#5 MeSH descriptor Urinary Bladder, Overactive explode all trees

#6 MeSH descriptor Enuresis explode all trees

#7 MeSH descriptor Urinary Incontinence explode all trees

#8 MeSH descriptor Urinary Retention explode all trees

#9 ("lower urinary tract symptom*" OR "urinary symptom*" OR LUTS OR "irritable bladder" OR
bedwetting OR enuresis OR nocturia):ti,ab

#10 ((urin* OR bladder OR voiding OR micturation) NEAR/3 (disorder* OR symptom* OR urgency
OR incontinence OR dysfunction)):ti,ab

#11 ((incomplete* OR impair*) NEXT "bladder emptying"):ti,ab

#12 (bladder NEXT (obstruct* OR control OR management OR compliance)):ti,ab

#13 ("urinary retention" OR "residual urine"):ti,ab

#14 (urin* NEAR/2 (retention OR retain* OR resid*)):ti,ab

#15 ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) NEAR (detrusor OR
"lower urinary tract" OR bladder)):ti,ab

#16 (#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15)

#17 MeSH descriptor Nervous System Diseases explode all trees

#18 (neurological NEAR/2 (impair* OR disease* OR disorder*)):ti,ab

#19 (spinal cord NEAR/2 (injur* OR trauma* OR disease*)):ti,ab

#20 spinal NEAR/2 (shock* OR abnormalit*):ti,ab

#21 (brain NEAR/2 (injur* OR tumor* OR tumour* OR lesion*)):ti,ab

#22 myelopathy:ti,ab

#23 (neurolog* NEAR/4 spinal):ti,ab

#H24 (diabet* NEAR/3 neuropath*):ti,ab

#25 (hydronephrosis OR dyssynergi* OR myelodysplas*):ti,ab

#26 ("multiple sclerosis" OR parkinson* OR stroke* OR dementia OR alzheimer* OR "cerebral
palsy" OR hydrocephalus OR "spina bifida"):ti,ab

#27 (#17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26)

#28 MeSH descriptor Urinary Tract Infections, this term only

#29 MeSH descriptor Bacteriuria, this term only

#30 MeSH descriptor Pyuria, this term only

#31 MeSH descriptor Pyelonephritis, this term only

#32 MeSH descriptor Cystitis explode all trees

#33 MeSH descriptor Urethritis, this term only

#34 MeSH descriptor Prostatitis, this term only

#35 (urinary tract infection* OR bacteriuria* OR pyuria* OR pyelonephriti* OR cystiti* OR
urethriti* OR prostatiti*):ti,ab

#36 (#28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35)

#37 (#16 OR #36)

#38 (#3 OR (#27 AND #37))

#39 MeSH descriptor Antibiotic Prophylaxis, this term only

#40 MeSH descriptor Anti-Infective Agents, Urinary, this term only

#41 ((antibiotic* OR antimicrobial* OR anti-infective*) and (prevent* OR prophyla*)):ti,ab

#42 MeSH descriptor Amdinocillin explode all trees

#43 MeSH descriptor Amoxicillin explode all trees
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#44 MeSH descriptor Cephalosporins explode all trees

#45 MeSH descriptor Quinolones explode all trees

#46 MeSH descriptor Amoxicillin-Potassium Clavulanate Combination, this term only
#47 MeSH descriptor Carfecillin, this term only

#48 MeSH descriptor Cycloserine, this term only

#49 MeSH descriptor Carbapenemes, this term only

#50 MeSH descriptor Nitrofurans explode all trees

#51 MeSH descriptor Gentamicins explode all trees

#52 MeSH descriptor Mandelic Acids explode all trees

#53 MeSH descriptor Methenamine, this term only

#54 MeSH descriptor Pipemidic Acid, this term only

#55 MeSH descriptor Piromidic Acid, this term only

#56 MeSH descriptor Sulfonamides explode all trees

#57 MeSH descriptor Trimethoprim explode all trees

#58 (amdinocillin OR amifloxacin OR amoxicillin OR amoxiclav OR cinoxacin OR cephalosporin* OR

cefalexin OR enoxacin OR levofloxacin OR nifurtoinol OR lomefloxacin OR cefotaxime OR
cefuroxime OR difloxacin OR quinolone* OR flouroquinolone* OR ciproflax* OR cotrimoxazole
OR carfecillin OR cycloserine OR carbapenem* OR doripenem* OR nitrofurans OR furaltadone
OR flumequine OR fleroxacin OR furagin OR fosfomycin* OR furazolidone OR isepamicin OR
nitrofurantoin OR gentamicin* OR mandelic acid* OR nitroxoline OR methenamine* OR
nalidixic acid* OR norfloxacin OR ofloxacin OR oxolinic acid OR pipemidic acid OR pefloxacin
OR piromidic acid OR pivmecillinam OR sulphanilamide* OR sulfacetamide OR
sulfachlorpyridazine OR sulfadoxin OR sulfalene OR sulfamet* OR sul?onamide* OR
trimethoprim* OR TMP-SMX):ti,ab

#59 (#39 OR #40 OR #41 OR #42 #OR #43 OR #44 OR #45 OR #46 OR #47 OR #48 OR #49 OR #50 OR
#51 OR #52 OR #53 OR #54 OR #55 OR #56 OR #57 OR #58)
#60 (#38 AND #59)

€.3.6 Safety and efficacy of alternative management approaches

C.3.621 Catheter and catheter valve

3

(3]

10
11
12

13

Searches for the following two questions were run as one search:

Q1l. What are the long term risks associated with the long term use of intermittent
catheterisation, indwelling catheters and penile sheath collection/pads. What is the quality
of life associated with the above?

Q2. What is the safety and efficacy of the catheter valve compared with urinary drainage bags
in neurological disease?

Searches constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison  Study filter used Date parameters
Neurological AND Catheter OR RCTs OR SRs OR All years —
(incontinence OR catheter valve OR observational studies 10/01/12

UTI)* penile sheath [Medline and Embase only]

*Population differs from standard population search strategy outlined in Section C.2, with additional terms
included for urinary tract infection. As a consequence both population and intervention terms have been
included below for each database.

Medline search terms
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1. Urinary bladder, Neurogenic/

2. ((neurogenic* OR neurologic*) adj3 (bladder OR urin* OR incontinen* OR detrusor)).ti,ab.

3. (overactiv* adj3 bladder).ti,ab.

4. or/1-3

5. Urinary bladder, overactive/ OR exp Enuresis/ OR exp Urinary incontinence/ OR Urinary
retention/

6. Nocturia/

(lower urinary tract symptom* urinary tract infection®* OR UTI* OR urinary symptom* OR LUTS
OR irritable bladder OR bedwetting OR enuresis OR nocturia).ti,ab.

8. ((urin* OR bladder OR voiding OR micturation) adj3 (disorder* OR symptom* OR urgency OR
incontinence OR dysfunction)).ti,ab.

9. ((incomplet* OR impair*) adj2 bladder empt*).ti,ab.

10. (bladder adj (obstruct* OR control OR management)).ti,ab.

11. (urin* adj2 (retention OR retain*)).ti,ab.

12. resid* urine.ti,ab.

13. ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) adj3 (detrusor OR
lower urinary tract OR bladder)).ti,ab.

14. or/5-13

15. exp Nervous system diseases/

16. exp Nervous system neoplasms/

17. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab.

18. (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

19. (spinal adj2 (shock OR abnormalit*)).ti,ab.

20. (multiple sclerosis OR parkinson* OR stroke* OR dementia OR alzheimer* OR cerebral palsy
OR hydrocephalus OR spina bifida OR myelopath* OR hydronephro* OR dyssynergi* OR
myelodysplas*).ti,ab.

21. (brain adj2 (injur* OR tumo?r¥*)).ti,ab.

22. (neurolog* adj4 spinal).ti,ab.

23. (diabet* adj3 neuropath*).ti,ab.

24. or/15-23

25. 14 and 24

26. 4 0OR 25

27. Limit 26 to english language

28. Letter/

29. Editorial/

30. exp Historical article/

31. Anecdotes as Topic/

32. Comment/

33. Case report/

34, Animal/ not (Animal/ and Human/)

35. Animals, Laboratory/

36. exp Animal experiment/

37. exp Animal model/

38. exp Rodentia/

39. or/28-38

40. 27 not 39
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41. Catheterization/

42. Urinary catheterization/

43, Catheters, indwelling/

44, Catheter-related infections/

45, ((urin* OR ureter* OR urethra* OR suprapubic OR indwelling) adj catheter*).ti,ab.
46. (intermittent adj2 catheter*).ti,ab.

47. (catheter adj valve*).ti,ab.

48. (sheath* OR condom*).ti,ab.

49, or/41-48

50. 40 and 49

Embase search terms

1. Neurogenic bladder/

2. ((neurogenic* OR neurologic*) adj3 (bladder OR urin* OR incontinen* OR detrusor OR
vesical)).ti,ab.

3. (overactive* adj3 bladder).ti,ab.

4, or/1-3

5. Overactive bladder/ OR exp Enuresis/ OR exp Urine incontinence/ OR Urine retention/

6. Nocturia/

7. ((bladder OR detrusor) adjl overactiv*).ti,ab.

8. ((bladder OR urin*) adj1 (incontinen* OR leakage OR wetting)).ti,ab.

9. (lower urinary tract symptom* OR urinary tract infection* OR UTI* OR urinary symptom* OR
LUTS OR irritable bladder OR bedwetting OR enuresis OR nocturia).ti,ab.

10. ((urin* OR bladder OR voiding OR micturation) adj3 (disorders* OR symptom* OR urgency OR
incontinence OR dysfunction)).ti,ab.

11. ((incomplet* OR impair*) adj2 bladder empt*).ti,ab.

12. (bladder adj (obstruct* OR control OR management)).ti,ab.

13. (urin* adj2 (retent* OR retain*)).ti,ab.

14. resid* urine.ti,ab.

15. ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) adj3 (detrusor OR
lower urinary tract OR bladder)).ti,ab.

16. or/5-15

17. exp Neurologic disease/

18. exp Nervous system neoplasms/

19. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab.

20. (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

21. (spinal adj2 (shock OR abnormalit*)).ti,ab.

22. (multiple sclerosis OR parkinson* OR stroke* OR dementia OR alzheimer* OR cerebral palsy
OR hydrocephalus OR spina bifida OR myelopath* OR hydronephro* OR dyssynergi* OR
myelodysplas*).ti,ab.

23. (brain adj2 (injur* OR tumo?r¥*)).ti,ab.

24, (neurolog* adj4 spinal).ti,ab.

25. (diabet* adj3 neuropath*).ti,ab.

26. or/17-25

27. 16 and 26

28. 4 0R 27

29. limit 28 to english language
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30. letter.pt.

31. Letter/

32. editorial.pt.

33. note.pt.

34, Case report/

35. Case study/

36. conference abstract.pt.

37. Animal/ not (Animal/ and Human/)
38. Nonhuman/

39, exp Animal studies/

40. Animals, Laboratory/

41. exp Experimental animal/
42. exp Animal experiment/

43, exp Animal model/

44, exp Rodent/

45. or/30-44

46. 29 not 45

47. Catheter/

48. exp Urinary catheter/

49, Ureter catheter/

50. Indwelling catheter/

51. exp Catheter complication/
52. Catheterization/

53. Ureter catheterization/

54. exp Bladder catheterization/
55. ((urin* OR ureter* OR urethra* OR suprapubic OR indwelling) adj catheter*).ti,ab.
56. (intermittent adj2 catheter*).ti,ab.
57. (catheter adj valve*).ti,ab.
58. sheath* OR condom*.ti,ab.
59. or/47-58

60. 46 and 59

Cinahl search terms

S1 (MH "Bladder, Neurogenic")

S2 neurogenic* n3 bladder OR neurogenic* n3 urin* OR neurogenic* n3 incontinen* OR
neurogenic* n3 detrusor

S3 neurologic* n3 bladder OR neurologic* n3 urin* OR neurologic* n3 incontinen* OR
neurologic* n3 detrusor

S4 overactiv* nl bladder

S5 S1 ORS2 OR S3 OR S4

S6 MH overactive bladder OR mh enuresis+ OR mh urinary incontinence+ OR MH urinary
retension

S7 lower urinary tract symptom* OR urinary tract infection® OR UTI* OR urinary symptom* OR
LUTS OR irritable bladder OR bedwetting OR enuresis OR nocturia

S8 urin* n3 disorder* OR urin* n3 symptom* OR urin* n3 urgency OR urin* n3 incontinen* OR
urin* n3 dysfunction*

S9 bladder* n3 disorder* OR bladder* n3 symptom* OR bladder* n3 urgency OR bladder* n3
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incontinen* OR bladder* n3 dysfunction*

S10 voiding* n3 disorder* OR voiding® n3 symptom* OR voiding* n3 urgency OR voiding* n3
incontinen* OR voiding* n3 dysfunction*

S11 incomplet* n2 bladder empt* OR impair* n2 bladder empt*

S12 bladder n1 obstruct* OR bladder n1 control OR bladder n1 management

S13 urin* n2 retent* OR urin* n2 retain*

S14 resid* urine

S15 (weak OR underactiv OR overactive*) and (detrusor OR lower urinary tract OR bladder)

S16 (hyper-reflex* OR hypereflex* OR hyperreflex*) and (detrusor OR lower urinary tract OR
bladder)

S17 S6 OR S7 OR S8 OR S9 OR S10 ORS11 ORS12 ORS13 OR S14 OR S15 OR S16

S18 MH nervous system diseases+ OR MH nervous system neoplasms+

S19 neurological n2 impairment OR neurological n2 disease* OR neurological n2 disorder*

S20 spinal cord n2 injur* OR spinal cord n2 trauma OR spinal cord n2 disease*

S21 spinal n2 shock OR spinal n2 abnormalit*

S22 multiple sclerosis OR parkinson* OR stroke OR dementia OR alzheimer* OR cerebral palsy OR
hydrocephalus OR spina bifida OR hydronephro* OR dyssynergi* OR myelodysplas*

S23 brain n2 injur* OR brain n2 tumor* OR brain n2 tumour*

S24 neurolog* n4 spinal

S25 diabet* OR neuropath*

S26 S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25

S27 S17 and S26

S28 S5 OR S27

S29 (MH "Catheterization")

S30 (MH "Urinary Catheterization+")

S31 (MH "Catheters, Urinary+")

S32 (MH "Catheter-Related Infections")

S33 (urin* OR ureter* OR urethra* OR suprapubic OR indwelling OR valve OR intermittent) and
catheter*

S34 (sheath* and pen*) OR condom*

S35 S$29 OR S30 OR S31 OR S32 OR S33 OR S34

S36 S$28 and S35

Cochrane search terms

#1 MeSH descriptor Urinary Bladder, Neurogenic explode all trees

#2 (neurogenic* OR neurologic* OR spastic OR atonic OR overactiv*) NEAR/3 (bladder OR
incontinen* OR detrusor OR urin*)

#3 (#1 OR #2)

#H4 MeSH descriptor Nocturia explode all trees

#5 MeSH descriptor Urinary Bladder, Overactive explode all trees

#6 MeSH descriptor Enuresis explode all trees

#7 MeSH descriptor Urinary Incontinence explode all trees

#8 MeSH descriptor Urinary Retention explode all trees

#9 ("lower urinary tract symptom*" OR "urinary tract infection*" OR "urinary symptom*" OR
LUTS OR "irritable bladder" OR bedwetting OR enuresis OR nocturia):ti,ab

#10 ((urin* OR bladder OR voiding OR micturation) NEAR/3 (disorder* OR symptom* OR urgency

OR incontinence OR dysfunction)):ti,ab
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#11

(incomplete* OR impair*) NEXT "bladder emptying"):ti,ab

#12

bladder NEXT (obstruct* OR control OR management OR compliance)):ti,ab

#13

#14

urin* NEAR/2 (retention OR retain* OR resid*)):ti,ab

#15

(
(
("urinary retention" OR "residual urine"):ti,ab
(
(

(overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) NEAR (detrusor OR
"lower urinary tract" OR bladder)):ti,ab

#16

(#4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15)

#17

MeSH descriptor Nervous System Diseases explode all trees

#18

(neurological NEAR/2 (impair* OR disease* OR disorder*)):ti,ab

#19

(spinal cord NEAR/2 (injur* OR trauma* OR disease*)):ti,ab

#20

spinal NEAR/2 (shock* OR abnormalit*):ti,ab

#21

(brain NEAR/2 (injur* OR tumor* OR tumour* OR lesion*)):ti,ab

#22

myelopathy:ti,ab

#23

(neurolog* NEAR/4 spinal):ti,ab

#24

(diabet* NEAR/3 neuropath*):ti,ab

#25

(hydronephrosis OR dyssynergi* OR myelodysplas*):ti,ab

#26

("multiple sclerosis" OR parkinson* OR stroke* OR dementia OR alzheimer* OR "cerebral
palsy" OR hydrocephalus OR "spina bifida"):ti,ab

#27

(#17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26)

#28

(#3 OR (#16 AND #27))

#29

MeSH descriptor Catheterization, this term only

#30

MeSH descriptor Urinary Catheterization, this term only

#31

MeSH descriptor Catheters, Indwelling, this term only

#32

MeSH descriptor Catheter-Related Infections, this term only

#33

((urin* OR ureter* OR urethra* OR suprapubic OR indwelling) NEXT catheter*):ti,ab

#34

(intermittent NEAR/2 catheter*):ti,ab

#35

(catheter NEXT valve*):ti,ab

#36

sheath* OR condom*:ti,ab

#37

(#29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35 OR #36)

#38

(#28 AND #37)

C.3.612 lleal conduit diversion

2 Q.

What is the safety and efficacy of ileal conduit diversion compared with usual care in
neurological disease?

4 Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison  Study filter used Date parameters
Neurological disease  lleal conduit RCTs OR SRs OR observational  All years —
AND incontinence diversion studies [Medline and Embase  10/01/12
only]
5  Maedline search terms
1. Urinary diversion/
2. Cystostomy/
3. Ureterostomy/
4, Cystectomy/
5. lleostomy/
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6 Urinary reservoirs, continent/

7 *lleum/su [Surgery]

8. (conduit* adj5 (ile* OR urin* OR diversion* OR continen* OR Bricker)).ti,ab.

9 (diversion* adj5 (urin* OR continen* OR ile*)).ti,ab.

10. (reservoir* adj5 (ile* OR urin* OR continen* OR sigmoid* OR uret*)).ti,ab.

11. (bladder adj2 (reconstruct® OR replac* OR substitut*)).ti,ab.

12. (neobladder* OR urostom* OR cystectom* OR ureterostom*OR ileostom* OR cystostom* OR
vesicostom*).ti,ab.

13. (anastomo* adj5 ureter*).ti,ab.

14. Colonic pouches/

15. (pouch* OR ostom*).ti,ab.

16. or/1-15

Embase search terms

1. exp Urinary diversion/

2. Cystectomy/

3. Cystostomy/

4, Ureterostomy/

5. lleostomy/

6. lleum pouch/

7. exp Intestine anastomosis/

8. *lleum/su [Surgery]

9. (conduit* adj5 (ile* OR urin* OR diversion* OR continen* OR Bricker)).ti,ab.

10. (diversion* adj5 (urin* OR continen* OR ile*)).ti,ab.

11. (reservoir* adj5 (ile* OR urin* OR continen* OR sigmoid* OR uret*)).ti,ab.

12. (bladder adj2 (reconstruct® OR replac* OR substitut*)).ti,ab.

13. (neobladder* OR urostom* OR cystectom* OR ureterostom*OR ileostom* OR cystostom* OR
vesicostom*).ti,ab.

14. (anastomo* adj5 ureter*®).ti,ab.

15. (pouch* OR ostom*).ti,ab.

16. or/1-15

Cinahl search terms

S1 (MH "Urinary Diversion+")

S2 (MH "Cystectomy")

S3 (MH "Cystostomy")

S4 (MH "Ureterostomy")

S5 (MH "lleostomy")

S6 (MH "lleoanal Reservoir")

S7 (MH "lleum+/SU")

S8 conduit* AND (ile* OR urin* OR diversion* OR continen* OR Bricker)

S9 diversion* AND (urin* OR continen* OR ile*)

S10 reservoir* AND (ile* OR urin* OR continen* OR sigmoid* OR uret*)

S11 neobladder* OR urostom* OR cystectom* OR ureterostom* OR ileostom* OR cystostom* OR
vesicostom*

S12 anastomo* AND ureter*

S13 pouch*
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S14 bladder AND (reconstruct* OR replac* OR substitut*)
S15 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14

Cochrane search terms

#1 MeSH descriptor Urinary Diversion, this term only

#2 MeSH descriptor Cystectomy, this term only

#3 MeSH descriptor Cystostomy, this term only

#4 MeSH descriptor Ureterostomy, this term only

#5 MeSH descriptor lleostomy, this term only

#6 MeSH descriptor Urinary Reservoirs, Continent, this term only

#7 MeSH descriptor Colonic Pouches, this term only

#8 MeSH descriptor lleum, this term only with qualifier: SU

#9 (conduit* NEAR/5 (ile* OR urin* OR diversion* OR continen* OR Bricker)):ti,ab

#10 (diversion* NEAR/5 (urin* OR continen* OR ile*)):ti,ab

#11 (reservoir* NEAR/5 (ile* OR urin* OR continen* OR sigmoid* OR uret*)):ti,ab

#12 (bladder NEAR/2 (reconstruct* OR replac* OR substitut*)):ti,ab

#13 (neobladder* OR urostom* OR cystectom* OR ureterostom*OR ileostom* OR cystostom* OR
vesicostom*):ti,ab

#14 (anastomo* NEAR/5 ureter*):ti,ab

#15 (pouch* OR ostom*):ti,ab

#16 (#1OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14
OR #15)

Q@.3.7 Monitoring and surveillance

3

4
5

C.3.71

Q. Does monitoring, or do surveillance protocols, improve patient outcomes?

Two searches were run for this question. Both searches used the same intervention terms (as
outlined in C.3.7.1), but the population was adjusted for the second search (C.3.7.2).

Search using STANDARD population

Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison Study filter used Date parameters
Neurological Clinical monitoring and None All years —
disease AND surveillance techniques 10/01/12

incontinence

Medline search terms

exp Kidney function tests/

exp Ultrasonography/ and (renal OR kidney* OR bladder).ti,ab.

Urodynamics/

Urography/

Urinalysis/

Diagnostic techniques, Urological/

Radiography, Abdominal/

Reagent strips/
(cystometr* OR CMG* OR cystoscop*).ti,ab.
(renogra* OR DMSA OR renal scan* OR kidney scan*).ti,ab.
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11. (blood adj (test* OR pressure* OR chemistry)).ti,ab.

12. ((ultrason* OR ultrasound) adj3 (renal OR kidney* OR bladder)).ti,ab.

13. (intravenous adj (urogram* OR pylogram*)).ti,ab.

14. (videourodynamic* OR VUDS).ti,ab.

15. (uroflowmetr* OR flowmetr*).ti,ab.

16. (urodynamic* adj2 (stud* OR evaluat* OR test* OR monitor*)).ti,ab.

17. ((abdominal OR abdomen OR urinary tract OR LUT) adj3 (x ray* OR imag* OR
radiograph*)).ti,ab.

18. (glomerul* adj filtrat*).ti,ab.

19. ((reagent™ OR test*) adj2 (strip* OR tape*)).ti,ab.

20. (dipstick* OR dip stick* OR urine culture* OR urinalys*).ti,ab.

21. (creatinin* adj (ratio* OR clearance*)).ti,ab.

22. or/1-21

23. Monitoring, Physiologic/

24, (self monitor* OR monitor* OR track* OR surveillance OR screen* OR diari* OR diary* OR
history tak*).ti,ab.

25. ((medical OR care OR follow up) adj4 (plan* OR protocol* OR review* OR management OR
polic* OR program*)).ti,ab.

26. ((regular OR routine* OR periodic* OR specialist* OR consultant* OR outpatient* OR out
patient*) adj3 (review* OR visit* OR examin* OR attend* OR check up* OR recall* OR follow
up* OR investigation* OR test*)).ti,ab.

27. (visit* adj5 clinic*).ti,ab.

28. or/23-27

29. 22 and 28

Embase search terms

1. Kidney function test/

2. Echography/ and (renal OR kidney* OR bladder).ti,ab.

3. exp Glomerulus filtration/

4, Urodynamics/

5. Uroflowmetry/

6. exp Urinalysis/

7. exp Urography/

8. exp Bladder examination/

9. Abdominal radiography/

10. Test strip/

11. (cystometr* OR CMG* OR cystoscop*).ti,ab.

12. (renogra* OR DMSA OR renal scan* OR kidney scan*).ti,ab.

13. (blood adj (test* OR pressure* OR chemistry)).ti,ab.

14. ((ultrason* OR ultrasound) adj3 (renal OR kidney* OR bladder)).ti,ab.

15. (intravenous adj (urogra* OR pylogra*)).ti,ab.

16. (videourodynamic* OR VUDS).ti,ab.

17. (uroflowmetr* OR flowmetr*).ti,ab.

18. (urodynamic* adj2 (stud* OR evaluat* OR test* OR monitor*)).ti,ab.

19. ((abdominal OR abdomen OR urinary tract OR LUT) adj3 (x ray* OR imag* OR
radiograph*)).ti,ab.

20. (glomerul* adj filtrat*).ti,ab.
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21. ((reagent™ OR test*) adj2 (strip* OR tape*)).ti,ab.

22. (dipstick* OR dip stick* OR urine culture* OR urinalys*).ti,ab.

23. (creatinin* adj (ratio* OR clearance*)).ti,ab.

24, or/1-23

25. exp Monitoring/

26. (self monitor* OR monitor* OR track* OR surveillance OR screen* OR diari* OR diary* OR
history tak*).ti,ab.

27. ((medical OR care OR follow up) adj4 (plan* OR protocol* OR review* OR management OR
polic* OR program*)).ti,ab.

28. ((regular OR routine* OR periodic* OR specialist* OR consultant* OR outpatient* OR out
patient*) adj3 (review* OR visit* OR examin* OR attend* OR check up* OR recall* OR follow
up* OR investigation* OR test*)).ti,ab.

29. (visit* adj5 clinic*).ti,ab.

30. or/25-29

31. 24 and 30

Cinahl search terms

S1 (MH "Kidney Function Tests+")

S2 (MH Ultrasonography+) and (renal OR kidney* OR bladder)

S3 (MH "Urodynamics")

S4 (MH "Urography")

S5 (MH "Urinalysis")

S6 (MH "Diagnosis, Urologic+")

S7 (MH "Radiography, Abdominal")

S8 (MH "Reagent Strips")

S9 (cystometr* OR CMG* OR cystoscop*)

S10 (renogra* OR DMSA OR renal scan* OR kidney scan*)

S11 ("blood test" OR "blood pressure" OR "blood chemistry")

S12 (ultrason* OR ultrasound) and (renal OR kidney* OR bladder)

S13 (intravenous and (urogra* OR pylogra*))

S14 (videourodynamic* OR VUDS)

S15 (uroflowmetr* OR flowmetr*)

S16 (urodynamic* and (stud* OR evaluat* OR test* OR monitor*))

S17 ((abdominal OR abdomen OR urinary tract OR LUT) and (x ray* OR imag* OR radiograph*))

518 (“glomerul* filtrat*”)

S19 (reagent strip* OR reagent tape* OR test strip* OR test tape*)

S20 (dipstick* OR dip stick* OR urine culture* OR urinalys*)

S21 (creatinin* ratio* OR creatinin* clearance*)

S22 (S1 ORS2 ORS3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14
OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21)

S23 (MH "Monitoring, Physiologic+")

S24 (self monitor* OR monitor* OR track* OR surveillance OR screen* OR diari* OR diary* OR
history tak*)

S25 ((medical OR care OR follow up) AND (plan* OR protocol* OR review* OR management OR
polic* OR program*))

S26 ((regular OR routine* OR periodic* OR specialist* OR consultant* OR outpatient* OR out

patient*) AND (review* OR visit* OR examin* OR attend* OR check up* OR recall* OR follow
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up* OR investigation* OR test*))

S27 (visit* n5 clinic*)

S28 (523 OR S24 OR S25 OR S26 OR S27)

S29 S22 AND S28

1  Cochrane search terms

#1 MeSH descriptor Ultrasonography explode all trees

#2 (renal OR kidney* OR bladder):ti,ab

#3 (#1 AND #2)

#H4 MeSH descriptor Kidney Function Tests explode all trees

#5 MeSH descriptor Urodynamics, this term only

#6 MeSH descriptor Urography, this term only

#7 MeSH descriptor Urinalysis, this term only

#8 MeSH descriptor Diagnostic Techniques, Urological, this term only

#9 MeSH descriptor Radiography, Abdominal, this term only

#10 MeSH descriptor Reagent Strips, this term only

#11 (cystometr* OR CMG* OR cystoscop*):ti,ab

#12 (renogra* OR DMSA OR renal scan* OR kidney scan*):ti,ab

#13 (blood NEXT (test* OR pressure* OR chemistry)):ti,ab

#14 ((ultrason* OR ultrasound) NEAR/3 (renal OR kidney* OR bladder)):ti,ab

#15 (intravenous NEXT (urogram* OR pylogram*)):ti,ab

#16 (videourodynamic* OR VUDS):ti,ab

#17 (uroflowmetr* OR flowmetr*):ti,ab

#18 (urodynamic* NEAR/2 (stud* OR evaluat* OR test* OR monitor*)):ti,ab

#19 ((abdominal OR abdomen OR urinary tract OR LUT) NEAR/3 (x ray* OR imag* OR
radiograph*)):ti,ab

#20 (glomerul* NEXT filtrat*):ti,ab

#21 ((reagent* OR test*) NEAR/2 (strip* OR tape*)):ti,ab

#22 (dipstick* OR dip stick* OR urine culture* OR urinalys*):ti,ab

#23 (creatinin®* NEXT (ratio* OR clearance*)):ti,ab

#24 (#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR
#16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23)

#25 MeSH descriptor Monitoring, Physiologic, this term only

#26 (self monitor* OR monitor* OR track* OR surveillance OR screen* OR diari* OR diary* OR
history tak*):ti,ab

#27 ((medical OR care OR follow up) NEAR/4 (plan* OR protocol* OR review* OR management OR
polic* OR program*)):ti,ab

#28 ((regular OR routine* OR periodic* OR specialist* OR consultant* OR outpatient* OR out
patient*) NEAR/3 (review* OR visit* OR examin* OR attend* OR check up* OR recall* OR
follow up* OR investigation* OR test*)):ti,ab

#29 (visit* NEAR/5 clinic*):ti,ab

#30 (#25 OR #26 OR #27 OR #28 OR #29)

#31 #24 OR #30

C.3.72 Search using ADJUSTED population

3 Search constructed by combining the columns in the following table using the AND Boolean operator

Population

Intervention Comparison Study filter used Date parameters
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Population Intervention Comparison Study filter used
Multiple sclerosis Clinical monitoring and None

OR spinal cord surveillance

injury OR spina techniques

bifida

Date parameters

All years —
10/01/12

For this additional search the interventions outlined in C.3.7.1 were run with the following adjusted

populations:

Medline sea

rch terms

exp Multiple sclerosis/

exp Spinal dysraphism/

exp Spinal cord injuries/

(spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

(spinal adj2 (shock OR abnormalit*)).ti,ab.

(multiple sclerosis OR spina bifida).ti,ab.

(neurolog* adj4 spinal).ti,ab.

® N |V kW IN e

or/1-7

Embase search terms

1. Spinal cord injury/

2. exp Spina bifida/

3. exp Multiple sclerosis/

4, (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.
5. (spinal adj2 (shock OR abnormalit*)).ti,ab.

6. (multiple sclerosis OR spina bifida).ti,ab.

7. (neurolog* adj4 spinal).ti,ab.

8. or/1-7

Cinahl search terms

S1 (MH "Multiple Sclerosis")
S2 (MH "Spina Bifida")

S3 (MH "Spinal Cord Injuries+")
S4 S10RS20RS3

Cochrane search terms

#1 MeSH descriptor Multiple Sclerosis explode all trees

#2 MeSH descriptor Spinal Dysraphism explode all trees

#3 MeSH descriptor Spinal Cord Injuries explode all trees

#4 (spinal cord NEAR/2 (injur* OR trauma* OR disease*)):ti,ab
#5 spinal NEAR/2 (shock* OR abnormalit*):ti,ab

#6 (neurolog* NEAR/4 spinal):ti,ab

#7 ("multiple sclerosis" OR "spina bifida"):ti,ab

#8 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7)
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€.3.8 Services and information

c3.8

3
4

N o

Transition to adult services

Q. What interventions or configuration of services improve outcomes when a patient is
transferred from child to adult services?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison Study filter used Date parameters
Neurological Transition services None All years —
disease* 10/01/12

*Population differs from standard population search strategy outlined in Section C.2, with terms focused on a
neurologically impaired (rather than neurologically incontinent) population. As a consequence both population
and intervention terms have been included below for each database.

Medline search terms

1. Urinary bladder, neurogenic/

2. ((neurogenic* OR neurologic*) adj3 (bladder OR urin* OR incontinent* OR detrusor)).ti,ab.

3. (overactiv* adj3 bladder).ti,ab.

4, exp Nervous System Diseases/

5. exp Nervous System Neoplasms/

6. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab.

7. (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

8. (spinal adj2 (shock OR abnormalit*)).ti,ab.

9. (multiple sclerosis OR parkinson* OR stroke* OR dementia OR alzheimer* OR cerebral palsy
OR hydrocephalus OR spina bifida OR myelopath* OR hydronephro* OR dyssynergi* OR
myelodysplas*).ti,ab.

10. (brain adj2 (injur* OR tumo?r¥*)).ti,ab.

11. (neurolog* adj4 spinal).ti,ab.

12. (diabet* adj3 neuropath*).ti,ab.

13. or/1-12

14. limit 13 to english

15. Letter/

16. Editorial/

17. exp Historical article/

18. Anecdotes as topic/

19. Comment/

20. Case report/

21. Animal/ not (Animal/ and Human/)

22. Animals, Laboratory/

23. exp Animal experiment/

24, exp Animal model/

25. exp Rodentia/

26. or/15-25

27. 14 not 26

28. Adolescent health services/og, st [Organization & Administration, Standards]

29. ((p?ediatric OR adolescen* OR child* OR teenager* OR young people OR young person OR
young adult*) adj5 (transition* OR transfer* OR handover* OR hand over* OR handoff* OR
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continuity OR interface*)).ti,ab.

30. ((transition* OR transfer* OR pathway* OR continuity OR interface*) and (adult OR care OR
service*)).ti.

31. or/28-30

32. Adolescent/

33. Young adult/

34, (adolescen* OR teenager* OR young people OR young person OR young adult*).ti.

35. OR/32-34

36. "Continuity of patient care"/

37. *Health services accessibility/

38. Interinstitutional relations/

39, Models, Organizational/

40. Interdisciplinary communication/

41. Long-term care/og, st [Organization & Administration, Standards]

42. Patient-centered care/og, st [Organization & Administration, Standards]

43, Patient transfer/mt, og, st [Methods, Organization & Administration, Standards]

44. or/36-43

45, 31 OR (35 and 44)

46. 27 and 45

Embase search terms

1. Neurogenic bladder/

2. ((neurogenic* OR neurologic*) adj3 (bladder OR urin* OR incontinen* OR detrusor OR
vesical)).ti,ab.

3. ((spinal OR spastic) adj1 bladder).ti,ab.

4. exp Neurologic disease/

5. exp Nervous system neoplasms/

6. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab.

7. (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

8. (spinal adj2 (shock OR abnormalit*)).ti,ab.

9. (multiple sclerosis OR parkinson* OR stroke* OR dementia OR alzheimer* OR cerebral palsy
OR hydrocephalus OR spina bifida OR myelopath* OR hydronephro* OR dyssynergi* OR
myelodysplas*).ti,ab.

10. (brain adj2 (injur* OR tumo?r¥*)).ti,ab.

11. (neurolog* adj4 spinal).ti,ab.

12. (diabet* adj3 neuropath*).ti,ab.

13. or/1-12

14. letter.pt.

15. Letter/

16. editorial.pt.

17. note.pt.

18. Case report/

19. Case study/

20. conference abstract.pt.

21. Animal/ not (Animal/ and Human/)

22. Nonhuman/

23. exp Animal studies/
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24. Animals, Laboratory/

25. exp Experimental animal/

26. exp Animal experiment/

27. exp Animal model/

28. exp Rodent/

29. or/14-28

30. 13 not 29

31. limit 30 to english

32. ((p?ediatric OR adolescen* OR child* OR teenager* OR young people OR young person OR
young adult*) adj5 (transition* OR transfer* OR handover* OR hand over* OR handoff* OR
continuity OR interface*)).ti,ab.

33. ((transition* OR transfer* OR pathway* OR continuity OR interface*) and (adult OR care OR
service*)).ti.

34. 320R33

35. Adolescence/

36. Adolescent/

37. Adolescent health/

38. Child health care/

39. or/35-38

40. Patient care planning/

41. Health care planning/

42, Health care access/

43, Clinical pathway/

44, Interdisciplinary communication/

45, Integrated health care system/

46. *Patient care/

47. or/40-46

48. 39 and 47

49. 34 OR 48

50. 31and 49

Cinahl search terms

S1 (MH "Bladder, Neurogenic")

S2 neurogenic* n3 bladder OR neurogenic* n3 urin* OR neurogenic* n3 incontinen* OR
neurogenic* n3 detrusor

S3 neurologic* n3 bladder OR neurologic* n3 urin* OR neurologic* n3 incontinen* OR
neurologic* n3 detrusor

S4 neurological n2 impairment OR neurological n2 disease* OR neurological n2 disorder*

S5 spinal cord n2 injur* OR spinal cord n2 trauma OR spinal cord n2 disease*

S6 spinal n2 shock OR spinal n2 abnormalit*

S7 multiple sclerosis OR parkinson* OR stroke OR cerebral palsy OR hydrocephalus OR spina
bifida

S8 brain n2 injur* OR brain n2 tumor* OR brain n2 tumour*

S9 neurolog* n4 spinal

S10 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9

S11 (MH "Adolescent Health Services/OG/ST")

S12 (pediatric OR paediatric OR adolescen* OR child* OR teenager* OR young people OR young
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person OR young adult*) and (transition* OR handover* OR hand over* OR handoff* OR
continuity OR interface*)

S13 transition* and (adult* OR care OR service*)
S14 S10 ORS11 ORS12
S15 S10 and S14

1 Cochrane search terms

#1 (neurogenic* OR neurologic* OR spastic OR atonic OR unihibited OR overactiv*) NEAR/3
(bladder OR incontinen* OR detrusor OR urin*)

#2 MeSH descriptor Nervous System Diseases explode all trees

#3 (neurological NEAR/2 (impair* OR disease* OR disorder*)):ti,ab

#4 (spinal cord NEAR/2 (injur* OR trauma* OR disease*)):ti,ab

#5 spinal NEAR/2 (shock* OR abnormalit*):ti,ab

#6 (brain NEAR/2 (injur* OR tumor* OR tumour* OR lesion*)):ti,ab

#H7 myelopathy:ti,ab

#8 (neurolog* NEAR/4 spinal):ti,ab

#9 (diabet* NEAR/3 neuropath*):ti,ab

#10 (hydronephrosis OR dyssynergi* OR myelodysplas*):ti,ab

#11 ("multiple sclerosis" OR parkinson* OR stroke* OR dementia OR alzheimer* OR "cerebral
palsy" OR hydrocephalus OR "spina bifida"):ti,ab

#12 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11)

#13 MeSH descriptor Adolescent Health Services, this term only with qualifier: OG

#14 MeSH descriptor Adolescent Health Services, this term only with qualifier: ST

#15 ((p?ediatric OR adolescen* OR child* OR teenager* OR young people OR young person OR

young adult*) NEAR/5 (transition* OR handover* OR hand over* OR handoff* OR continuity
OR interface*)):ti,ab

#16 ((transition* OR pathway* OR continuity OR interface*) and (adult OR care OR service*)):ti
#17 (#14 OR #15 OR #16)

#18 MeSH descriptor Adolescent, this term only

#19 (adolescen* OR teenager* OR young people OR young person OR young adult*):ti
#20 MeSH descriptor Continuity of Patient Care, this term only

#21 MeSH descriptor Patient-Centered Care, this term only

#22 MeSH descriptor Health Services Accessibility, this term only

#23 MeSH descriptor Interinstitutional Relations, this term only

#24 MeSH descriptor Models, Organizational, this term only

#25 MeSH descriptor Interdisciplinary Communication, this term only

#26 MeSH descriptor Patient Transfer, this term only with qualifier: 0G

#27 MeSH descriptor Long-Term Care, this term only with qualifier: OG

#28 (#18 OR #19)

#29 (#20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27)

#30 (#17 OR (#28 AND #29))

#31 (#12 AND #30)

C.3.82 Patient/carer access to services

3 Q. For patients with lower urinary tract dysfunction associated with neurological disorders,
4 and their carers, what are the experiences of access to, and interaction with, services that
5 address these issues?
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Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison Study filter used Date parameters
Neurological Patient experience None All years —
disease OR AND access to services 10/01/12

incontinence*

*Population differs from standard population search strategy outlined in Section C.2. A more limited
neurological component has been combined (OR) with incontinence terms. As a consequence both population
and intervention terms have been included below for each database.

Medline search terms

Urinary bladder, neurogenic/

((neurogenic* or neurologic*) adj3 (bladder or urin* or incontinent* or detrusor)).ti,ab.

1
2
3. (overactiv* adj3 bladder).ti,ab.
4

Urinary bladder, overactive/ or exp Enuresis/ or exp Urinary incontinence/ or Urinary
retention/

o

Nocturia/

(lower urinary tract symptom™* or urinary symptom* or LUTS or irritable bladder or bedwetting
or enuresis or nocturia).ti,ab.

7. ((urin* or bladder or voiding or micturation) adj3 (disorder* or symptom* or urgency or
incontinence or dysfunction)).ti,ab.

8. ((incomplet* or impair*) adj2 bladder empt*).ti,ab.

9. (bladder adj (obstruct* or control or management)).ti,ab.

10. (urin* adj2 (retention or retain*)).ti,ab.

11. resid$ urine.ti,ab.

12. ((overactiv* or weak or underactiv* or hyperreflex* or hyper-reflex*) adj3 (detrusor or lower

urinary tract or bladder)).ti,ab.

13. (multiple sclerosis or parkinson* or stroke* or dementia or alzheimer* or cerebral palsy or
hydrocephalus or spina bifida or myelopath* or hydronephro* or dyssynergi* or
myelodysplas*).ti,ab.

14. or/1-13

15. ((client* or patient* or user* or carer* or consumer* or customer*) adj2 (attitude* or priorit*
or perception* or preferen* or belief* or expectation* or choice* or perspective* or view* or
satisfact™ or experience* or opinion* or concern* or feeling* or advoca*)).ti,ab,hw.

16. ((patient* or satisfaction*) adj2 (questionnaire* or survey*)).ti,ab.
17. Patient acceptance of health care/

18. Health care surveys/

19. *Questionnaires/

20. Quality of health care/

21. or/15-20

22. Health services accessibility/

23. "Continuity of patient care"/

24. Patient-centered care/

25. access*.ti.

26. (patient™ adj3 (access™* or pathway* or continuity)).ti,ab.
27. or/22-26

28. 14 and 21 and 27

29. letter/

30. editorial/
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31. news/

32. exp Historical article/

33. Anecdotes as topic/

34, Comment/

35. Case report/

36. (letter or comment* or abstracts).ti.
37. or/29-36

38. 37 not (Randomized controlled trial/ or random*.ti,ab.)
39. Animals/ not Humans/

40. exp Animals, Laboratory/

41. exp Animal experimentation/

42. exp Models, Animal/

43. exp Rodentia/

44, (rat or rats or mouse or mice).ti.

45. or/38-44

46. 28 not 45

Embase search terms

1. Neurogenic bladder/

2. ((neurogenic* or neurologic*) adj3 (bladder or urin* or incontinen* or detrusor or
vesical)).ti,ab.

3. ((spinal or spastic) adj1 bladder).ti,ab.

4, Overactive bladder/ or exp Enuresis/ or exp Urine incontinence/ or Urine retention/

5. Nocturia/

6. ((bladder or detrusor) adj1 overactiv*).ti,ab.

7. ((bladder or urin*) adj1 (incontinen* or leakage or wetting)).ti,ab.

8. (lower urinary tract symptom* or LUTS or irritable bladder or bedwetting or enuresis or
nocturia or nycturia).ti,ab.

9. ((urin* or bladder or voiding or micturation) adj3 (disorders* or symptom* or urgency or
incontinence or dysfunction)).ti,ab.

10. ((incomplet* or impair*) adj2 bladder empt*).ti,ab.

11. (bladder adj (obstruct* or control or management)).ti,ab.

12. (urin* adj2 (retent* or retain*)).ti,ab.

13. resid* urine.ti,ab.

14. ((overactiv* or weak or underactiv* or hyperreflex* or hyper-reflex*) adj3 (detrusor or lower
urinary tract or bladder)).ti,ab.

15. (multiple sclerosis or parkinson* or stroke* or dementia or alzheimer* or cerebral palsy or
hydrocephalus or spina bifida or myelopath* or hydronephro* or dyssynergi* or
myelodysplas*).ti,ab.

16. or/1-15

17. ((client* or patient* or user* or carer* or consumer* or customer*) adj2 (attitude* or priorit*
or perception* or preferen* or belief* or expectation* or choice* or perspective* or view* or
satisfact™ or experience* or opinion* or concern* or feeling* or advoca*)).ti,ab,hw.

18. ((patient* or satisfaction*) adj2 (questionnaire* or survey*)).ti,ab.

19. Health care survey/

20. exp Attitude to health/

21. exp *Questionnaire/
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22. *Health care quality/

23. or/17-22

24. Health care access/

25. Health care availability/

26. *Health care delivery/

27. access*.ti.

28. (patient* adj3 (access* or pathway* or continuity)).ti,ab.
29. or/24-28

30. Conference abstract.pt.

31. letter.pt. or Letter/

32. note.pt.

33. editorial.pt.

34, Case report/ or Case study/

35. (letter or comment* or abstracts).ti.
36. or/30-35

37. 36 not (Randomized controlled trial/ or random*.ti,ab.)
38. Animal/ not Human/

39. Nonhuman/

40. exp Animal experiment/

41. exp Experimental animal/

42. Animal model/

43, exp Rodent/

44, (rat or rats or mouse or mice).ti.

45. or/37-44

46. 16 and 23 and 29

47. 46 not 45

48. limit 47 to english language

Cochrane search terms

#1 MeSH descriptor Urinary Bladder, Neurogenic explode all trees

#2 (neurogenic* or neurologic* or spastic or atonic or unihibited or overactiv*) NEAR/3 (bladder
or incontinen* or detrusor or urin*):ti,ab

#3 MeSH descriptor Nocturia explode all trees

#4 MeSH descriptor Urinary Bladder, Overactive explode all trees

#5 MeSH descriptor Enuresis explode all trees

#6 MeSH descriptor Urinary Incontinence explode all trees

#7 MeSH descriptor Urinary Retention explode all trees

#8 ("lower urinary tract symptom*" or "urinary symptom*" or LUTS or "irritable bladder" or
bedwetting or enuresis or nocturia):ti,ab

#9 ((urin* or bladder or voiding or micturation) NEAR/3 (disorder* or symptom* or urgency or
incontinence or dysfunction)):ti,ab

#10 ((incomplete* or impair*) NEXT "bladder emptying"):ti,ab

#11 (bladder NEXT (obstruct® or control or management or compliance)):ti,ab

#12 ("urinary retention" or "residual urine"):ti,ab

#13 (Urin* near/2 (retention or retain* or resid*)):ti,ab

#14 ((overactiv* or weak or underactiv* or hyperreflex* or hyper-reflex*) NEAR (detrusor or

Incontinence in Neurological Disease

76




C.3.813

00N O W,

Vo]

CONSULTATION DRAFT - APPENDICES

"lower urinary tract" or bladder)):ti,ab

#15 ("multiple sclerosis" or parkinson* or stroke* or dementia or alzheimer* or "cerebral palsy" or
hydrocephalus or "spina bifida"):ti,ab

#16 #1 OR#2 OR#3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14
OR #15

#17 ((client* or patient* or user* or carer* or consumer* or customer*) NEAR/2 (attitude* or
priorit* or perception* or preferen* or belief* or expectation* or choice* or perspective* or
view* or satisfact* or experience* or opinion* or concern* or feeling* or advoca*)):ti,ab,hw

#18 ((patient* or satisfaction*) NEAR/2 (questionnaire* or survey*)):ti,ab

#19 MeSH descriptor Patient Acceptance of Health Care, this term only

#20 MeSH descriptor Health Care Surveys, this term only

#21 MeSH descriptor Quality of Health Care, this term only

#22 #17 OR #18 OR #19 OR #20 OR #21

#23 MeSH descriptor Health Services Accessibility, this term only

#24 MeSH descriptor Continuity of Patient Care, this term only

#25 MeSH descriptor Patient-Centered Care, this term only

#26 access*:ti

#27 (patient* NEAR/3 (access* or pathway* or continuity)):ti,ab

#28 #23 OR #24 OR #25 OR #26 OR #27

#29 #16 AND #22 AND #28

Patient information

Q. Does provision of information about the management of neurological lower urinary tract
dysfunction improve patient outcomes?

Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison Study filter used Date parameters
Neurological AND Patient information RCTs, Systematic All years —
(incontinence OR reviews and 10/01/12
outcomes)* observational

studies [Medline
and Embase only]

*Population differs from standard population search strategy outlined in Section C.2. The neurological
component of the population has been combined (AND) with incontinence terms OR outcome terms
(morbidity, quality of life, adherence to care, patient satisfaction). As a consequence both population and
intervention terms have been included below for each database.

Medline search terms

1. Urinary bladder, neurogenic/

2. ((neurogenic* OR neurologic*) adj3 (bladder OR urin* OR incontinen* OR detrusor)).ti,ab.

3. (overactiv* adj3 bladder).ti,ab.

4, or/1-3

5. Urinary bladder, overactive/ OR exp Enuresis/ OR exp Urinary incontinence/ OR Urinary
retention/

6. Nocturia/

7. (lower urinary tract symptom* OR urinary symptom* OR LUTS OR irritable bladder OR
bedwetting OR enuresis OR nocturia).ti,ab.

8. ((urin* OR bladder OR voiding OR micturation) adj3 (disorder* OR symptom* OR urgency OR
incontinence OR dysfunction)).ti,ab.
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9. ((incomplet* OR impair*) adj2 bladder empt*).ti,ab.

10. (bladder adj (obstruct* OR control OR management)).ti,ab.

11. (urin* adj2 (retention OR retain*)).ti,ab.

12. resid* urine.ti,ab.

13. ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) adj3 (detrusor OR
lower urinary tract OR bladder)).ti,ab.

14. Urinary tract infections/

15. Bacteriuria/

16. Pyuria/

17. Pyelonephritis/

18. exp Cystitis/

19. Urethritis/

20. Prostatitis/

21. (urinary tract infection®* OR UTI* OR bacteriuria* OR pyuria* OR pyelonephriti* OR cystiti* OR
urethriti* OR prostatiti*).ti,ab.

22. Renal insufficiency/

23. exp Renal insufficiency, chronic/

24, ((renal OR kidney*) adj2 (insufficien* OR impair* OR failure*)).ti,ab.

25. glomerul* filtration.ti,ab,hw.

26. exp Patient compliance/

27. Health care surveys/

28. Patient satisfaction/

29. Quality of life/

30. "Continuity of patient care"/

31. Self care/

32. or/5-31

33. exp Nervous system diseases/

34. exp Nervous system neoplasms/

35. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab.

36. (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

37. (spinal adj2 (shock OR abnormalit*)).ti,ab.

38. (multiple sclerosis OR parkinson* OR stroke* OR dementia OR alzheimer* OR cerebral palsy
OR hydrocephalus OR spina bifida OR myelopath* OR hydronephro* OR dyssynergi* OR
myelodysplas*).ti,ab.

39. (brain adj2 (injur* OR tumo?r¥*)).ti,ab.

40. (neurolog* adj4 spinal).ti,ab.

41. (diabet* adj3 neuropath*).ti,ab.

42. or/33-41

43. 32 and 42

44. 4 0R 43

45, limit 44 to english language

46. Letter/

47. Editorial/

48. exp Historical article/

49, Anecdotes as topic/

50. Comment/
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51. Case report/

52. Animal/ not (Animal/ and Human/)

53. Animals, Laboratory/

54. exp Animal experiment/

55. exp Animal model/

56. exp Rodentia/

57. or/46-56

58. 45 not 57

59. ((client* OR patient* OR user* OR carer* OR consumer* OR customer* OR health) adj2
(information* OR educat* OR knowledge)).ti,ab,hw.

60. (information* adj (need* OR requirement* OR support* OR seek* OR access* OR
disseminat*)).ti,ab,hw.

61. (patient* adj3 (literature OR leaflet* OR booklet* OR pamphlet* OR questionnaire* OR
survey* OR handout* OR internet OR website*)).ti,ab.

62. Telemedicine/

63. patient education handout.pt.

64. Access to information/

65. Telephone/

66. Publications/

67. Pamphlets/

68. or/59-67

69. 58 and 68

Embase search terms

1. Neurogenic bladder/

2. ((neurogenic* OR neurologic*) adj3 (bladder OR urin* OR incontinen* OR detrusor OR
vesical)).ti,ab.

3. (overactive* adj3 bladder).ti,ab.

4, or/1-3

5. Overactive bladder/ OR exp Enuresis/ OR exp Urine incontinence/ OR Urine retention/

6. Nocturia/

7. ((bladder OR detrusor) adj1 overactiv*).ti,ab.

8. ((bladder OR urin*) adj1 (incontinen* OR leakage OR wetting)).ti,ab.

9. (lower urinary tract symptom* OR LUTS OR irritable bladder OR bedwetting OR enuresis OR
nocturia).ti,ab.

10. ((urin* OR bladder OR voiding OR micturation) adj3 (disorders* OR symptom* OR urgency OR
incontinence OR dysfunction)).ti,ab.

11. ((incomplet* OR impair*) adj2 bladder empt*).ti,ab.

12. (bladder adj (obstruct®* OR control OR management)).ti,ab.

13. (urin* adj2 (retent* OR retain*)).ti,ab.

14. resid* urine.ti,ab.

15. ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) adj3 (detrusor OR
lower urinary tract OR bladder)).ti,ab.

16. exp Urinary tract infection/

17. exp Urogenital tract inflammation/

18. exp Urinary tract inflammation/

19. Bacteriuria/
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20. Asymptomatic bacteriuria/

21. Pyuria/

22. exp Prostatitis/

23. (urinary tract infection® OR UTI* OR bacteriuria* OR pyuria* OR pyelonephriti* OR cystiti* OR
urethriti* OR prostatiti*).ti,ab.

24, exp Kidney failure/

25. ((renal OR kidney*) adj2 (insufficien* OR impair* OR failure*)).ti,ab.

26. glomerul* filtration*.ti,ab,hw.

27. Health care survey/

28. exp Self care/

29. Patient compliance/

30. Patient satisfaction/

31. "Quality of life"/

32. or/5-31

33. exp Neurologic disease/

34. exp Nervous system neoplasms/

35. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab.

36. (spinal cord adj2 (injur* OR trauma OR disease*)).ti,ab.

37. (spinal adj2 (shock OR abnormalit*)).ti,ab.

38. (multiple sclerosis OR parkinson* OR stroke* OR dementia OR alzheimer* OR cerebral palsy
OR hydrocephalus OR spina bifida OR myelopath* OR hydronephro* OR dyssynergi* OR
myelodysplas*).ti,ab.

39. (brain adj2 (injur* OR tumo?r¥*)).ti,ab.

40. (neurolog* adj4 spinal).ti,ab.

41. (diabet* adj3 neuropath*).ti,ab.

42. or/33-41

43. 32 and 42

44, 40R 43

45, Limit 44 to english language

46. letter.pt.

47. Letter/

48. editorial.pt.

49. note.pt.

50. Case report/

51. Case study/

52. conference abstract.pt.

53. Animal/ not (Animal/ and Human/)

54, Nonhuman/

55. exp Animal studies/

56. Animals, Laboratory/

57. exp Experimental animal/

58. exp Animal experiment/

59. exp Animal model/

60. exp Rodent/

61. or/46-60

62. 45 not 61
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63. ((client* OR patient* OR user* OR carer* OR consumer* OR customer* OR health) adj2
(information* OR educat* OR knowledge)).ti,ab,hw.

64. (information* adj (need* OR requirement* OR support* OR seek* OR access* OR disseminat*
OR service*)).ti,ab,hw.

65. (patient* adj3 (literature OR leaflet* OR booklet* OR pamphlet* OR interview* OR
questionnaire* OR survey* OR handout* OR internet OR website* OR web based)).ti,ab.

66. exp Telehealth/

67. Telephone/

68. Access to information/

69. or/63-68

70. 62 and 69

Cinahl search terms

S1 (MH "Bladder, Neurogenic")

S2 neurogenic* n3 bladder OR neurogenic* n3 urin* OR neurogenic* n3 incontinen* OR
neurogenic* n3 detrusor

S3 neurologic* n3 bladder OR neurologic* n3 urin* OR neurologic* n3 incontinen* OR
neurologic* n3 detrusor

sS4 overactiv* nl bladder

S5 S10ORS20ORS30RS4

S6 MH overactive bladder OR mh enuresis+ OR mh urinary incontinence+ OR MH urinary
retension

S7 lower urinary tract symptom* OR urinary symptom* OR LUTS OR irritable bladder OR
bedwetting OR enuresis OR nocturia

S8 urin* n3 disorder* OR urin* n3 symptom* OR urin* n3 urgency OR urin* n3 incontinen* OR
urin* n3 dysfunction*

S9 bladder* n3 disorder* OR bladder* n3 symptom* OR bladder* n3 urgency OR bladder* n3
incontinen* OR bladder* n3 dysfunction*

S10 voiding* n3 disorder* OR voiding* n3 symptom* OR voiding* n3 urgency OR voiding* n3
incontinen* OR voiding* n3 dysfunction*

S11 incomplet* n2 bladder empt* OR impair* n2 bladder empt*

S12 bladder n1 obstruct® OR bladder n1 control OR bladder n1 management

S13 urin* n2 retent* OR urin* n2 retain*

S14 resid* urine

S15 (weak OR underactiv OR overactive*) and (detrusor OR lower urinary tract OR bladder)

S16 (hyper-reflex* OR hypereflex* OR hyperreflex*) and (detrusor OR lower urinary tract OR
bladder)

S17 (MH "Urinary Tract Infections+")

S18 (MH "Pyelonephritis")

519 (MH "Cystitis+")

S20 (MH "Urethritis")

S21 (MH "Prostatitis")

S22 urinary tract infection* OR bacteriuria* OR pyuria* OR pyelonephriti* OR cystiti* OR urethriti*
OR prostatiti*

S23 renal n2 insufficien* OR renal n2 impair* OR renal n2 failure*

S24 kidney n2 insufficien* OR kidney n2 impair* OR kidney n2 failure*

S25 glomerul* filtration*

S26 (MH "Patient Compliance+")
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S27 (MH "Patient Satisfaction")

S28 (MH "Quality of Life")

S29 (MH "Continuity of Patient Care")

S30 (MH "Self Care")

S31 S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 OR S16 OR S17 OR
S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR
S30

S32 MH nervous system diseases+ OR MH nervous system neoplasms+

S33 neurological n2 impairment OR neurological n2 disease* OR neurological n2 disorder*

S34 spinal cord n2 injur* OR spinal cord n2 trauma OR spinal cord n2 disease*

S35 spinal n2 shock OR spinal n2 abnormalit*

S36 multiple sclerosis OR parkinson* OR stroke OR dementia OR alzheimer* OR cerebral palsy OR
hydrocephalus OR spina bifida OR hydronephro* OR dyssynergi* OR myelodysplas*

S37 brain n2 injur* OR brain n2 tumor* OR brain n2 tumour*

S38 neurolog* n4 spinal

S39 diabet* OR neuropath*

S40 S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39

S41 S31 and S40

S42 S5 OR 541

S43 information* n2 need* OR information* n2 requirement* OR information* n2 support* OR
information* n2 seek* OR information* n2 access* OR information* n2 disseminat*

S44 patient* n3 information* OR patient* n3 knowledge OR patient* n3 educat*

S45 carer* n3 information* OR carer* n3 knowledge OR carer* n3 educat* OR health* n3
information* OR health* n3 educat*

S46 patient* n3 literature OR patient* n3 leaflet* OR patient* n3 booklet* OR patient* n3
pamphlet* OR patient* n3 questionnaire* OR patient* n3 survey* OR patient* n3 handout*
OR patient* n3 internet OR patient* n3 website*

S47 (MH "Access to Information+")

S48 (MH "Pamphlets")

S49 (MH "Telemedicine") OR (MH "Telehealth+")

S50 S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49

S51 S42 and S50

S52 English language and exclude Medline

S53 S51 and S52

Cochrane search terms

#1 MeSH descriptor Urinary Bladder, Neurogenic explode all trees

#2 (neurogenic* OR neurologic* OR spastic OR atonic OR overactiv*) NEAR/3 (bladder OR
incontinen* OR detrusor OR urin*)

#3 (#1 OR #2)

#4 MeSH descriptor Nocturia explode all trees

#5 MeSH descriptor Urinary Bladder, Overactive explode all trees

#6 MeSH descriptor Enuresis explode all trees

#7 MeSH descriptor Urinary Incontinence explode all trees

#8 MeSH descriptor Urinary Retention explode all trees

#9 ("lower urinary tract symptom*" OR "urinary symptom*" OR LUTS OR "irritable bladder" OR

bedwetting OR enuresis OR nocturia):ti,ab
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#10 ((urin* OR bladder OR voiding OR micturation) NEAR/3 (disorder* OR symptom* OR urgency
OR incontinence OR dysfunction)):ti,ab

#11 ((incomplete* OR impair*) NEXT "bladder emptying"):ti,ab

#12 (bladder NEXT (obstruct* OR control OR management OR compliance)):ti,ab

#13 ("urinary retention" OR "residual urine"):ti,ab

#14 (urin* NEAR/2 (retention OR retain* OR resid*)):ti,ab

#15 ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) NEAR (detrusor OR
"lower urinary tract" OR bladder)):ti,ab

#16 MeSH descriptor Urinary Tract Infections, this term only

#17 MeSH descriptor Bacteriuria, this term only

#18 MeSH descriptor Pyuria, this term only

#19 MeSH descriptor Pyelonephritis, this term only

#20 MeSH descriptor Cystitis explode all trees

#21 MeSH descriptor Urethritis, this term only

#22 MeSH descriptor Prostatitis, this term only

#23 (urinary tract infection® OR bacteriuria* OR pyuria* OR pyelonephriti* OR cystiti* OR
urethriti* OR prostatiti*):ti,ab

#24 MeSH descriptor Renal Insufficiency explode all trees

#25 ((renal OR kidney*) NEAR/2 (insufficien* OR impair* OR failure*)):ti,ab

#26 (glomerul* NEXT filtration):ti,ab,hw

#27 MeSH descriptor Health Care Surveys, this term only

#28 MeSH descriptor Patient Compliance explode all trees

#29 MeSH descriptor Patient Satisfaction, this term only

#30 MeSH descriptor Quality of Life, this term only

#31 MeSH descriptor Continuity of Patient Care, this term only

#32 MeSH descriptor Self Care, this term only

#33 #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR
#17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27 OR #28 OR
#29 OR #30 OR #31 OR #32

#34 MeSH descriptor Nervous System Diseases explode all trees

#35 (neurological NEAR/2 (impair* OR disease* OR disorder*)):ti,ab

#36 (spinal cord NEAR/2 (injur* OR trauma* OR disease*)):ti,ab
spinal NEAR/2 (shock* OR abnormalit*):ti,ab

#37 (brain NEAR/2 (injur* OR tumor* OR tumour* OR lesion*)):ti,ab

#38 myelopathy:ti,ab

#39 (neurolog* NEAR/4 spinal):ti,ab

#40 (diabet* NEAR/3 neuropath*):ti,ab

#41 (hydronephrosis OR dyssynergi* OR myelodysplas*):ti,ab

#42 ("multiple sclerosis" OR parkinson* OR stroke* OR dementia OR alzheimer* OR "cerebral
palsy" OR hydrocephalus OR "spina bifida"):ti,ab

#43 (#34 OR #35 OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42)

#44 (#3 OR (#33 AND #43))

#45 MeSH descriptor Telemedicine, this term only

#46 MeSH descriptor Telephone explode all trees

#47 MeSH descriptor Access to Information, this term only

#48 MeSH descriptor Self-Help Groups, this term only
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#49 MeSH descriptor Publications, this term only

#50 MeSH descriptor Pamphlets, this term only

#51 patient education handout:pt

#52 (information* NEXT (need* OR requirement* OR support* OR seek* OR access* OR
disseminat*)):ti,ab,hw

#53 ((client* OR patient* OR user* OR carer* OR consumer* OR customer* OR health) NEAR/2
(information* OR educat* OR knowledge)):ti,ab,hw

#54 (patient* NEAR/3 (literature OR leaflet* OR booklet* OR pamphlet* OR questionnaire* OR
survey* OR handout* OR internet OR website*)):ti,ab

#55 (#45 OR #46 OR #47 OR #48 OR #49 OR #50 OR #51 OR #52 OR #53 OR #54)

#56 (#44 AND #55)

PsycINFO search terms

1. ((neurogenic* OR neurologic*) AND (bladder OR urin* OR incontinent* OR detrusor)).ti,ab

2. (overactiv* adj3 bladder).ti,ab

3. exp Urinary incontinence/

4, ((lower urinary tract symptom* OR urinary symptom* OR LUTS OR irritable bladder OR
bedwetting OR enuresis OR nocturia)).ti,ab

5. (((incomplet* OR impair*) adj2 bladder AND empt*)).ti,ab

6. ((bladder adj2 (obstruct* OR control OR management))).ti,ab

7. ((urin* adj2 (retention OR retain*))).ti,ab

8. "resid* urine".ti,ab

9. ((overactiv* OR weak OR underactiv* OR hyperreflex* OR hyper-reflex*) adj3 (detrusor OR
lower urinary tract OR bladder)).ti,ab

10. ((renal OR kidney*) adj2 (insufficien* OR impair* OR failure*)).ti,ab

11. "urinary tract infection*".ti,ab

12. exp Treatment compliance/

13. Client satisfaction/

14, Self care skills/

15. "Continuum of care"/

16. "Quality of life"/

17. 20R30R40R50R60R70R80R90OR100R110R120R130R140R150R 16

18. (nervous AND system AND diseases).ti,ab

19. exp Nervous system disorders/

20. Nervous system neoplasms/

21. (neurological adj2 (impairment OR disease* OR disorder*)).ti,ab

22. ("spinal cord" adj2 (injur* OR trauma OR disease*)).ti,ab

23. (spinal adj2 (shock OR abnormalit*)).ti,ab

24, ("multiple sclerosis" OR parkinson* OR stroke* OR dementia OR alzheimer* OR "cerebral
palsy" OR hydrocephalus OR spina AND bifida OR myelopath* OR hydronephro* OR
dyssynergi* OR myelodysplas*).ti,ab

25. (brain adj2 (injur* OR tumor* OR tumour)).ti,ab

26. (neurolog* adj4 spinal).ti,ab

27. (diabet* adj3 neuropath*).ti,ab

28. 18 OR 19 OR200R 21 OR22 OR23 OR 24 OR 25 OR 26 OR 27

29. 17 AND 28

30. 10R 29
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31. (patient* adj3 (literature OR leaflet* OR booklet* OR pamphlet* OR questionnaire* OR
survey* OR handout* OR internet OR website*)).ti,ab

32. ((client* OR patient* OR user* OR carer* OR consumer* OR customer* OR health) adj3
(information* OR educat* OR knowledge)).ti,ab

33. Client education/ OR Health knowledge/ OR Health literacy/ OR Information seeking/

34. 310R320R33

35. 30 AND 34 [Limit to: English Language]

Economic searches

Economic searches were run in Medline and Embase by combining the standard population with the
economic filter and limiting by date range. Economic searches were executed in the NHS EED and
HTA (CRD) databases by simply running the standard population without a date limitation. Search
terms for the CRD and HEED databases are given below.

Search constructed by combining the columns in the following table using the AND Boolean operator

Population Intervention Comparison  Study filter used Date parameters

Neurological Economic [only 2009 — 10/01/12 (Medline and

disease AND Embase and Embase)

incontinence Medline] All years — 10/01/12 (CRD and
HEED)

HEED search terms

1. AX=neurogenic* OR neurologic*
2. AX=bladder OR urin* OR incontinent* OR detrusor
3. CS=1 AND 2
CRD search terms
1. MeSH Urinary Bladder, Neurogenic EXPLODE
2 (neurogenic* OR neurologic* ) AND ( bladder OR urin* OR incontinen* OR detrusor)
3. ( overact* OR obstruct* OR control OR manage* OR complian*) AND bladder
4 #1 OR#2 OR #3
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Review Protocols

Appendix D: Review Protocols

D.1 What is the safety and efficacy of alpha adrenergic antagonists compared with a) other
adrenergic antagonists b) placebo/usual care for the treatment of incontinence due to
NEUrological diSEASE?.....ccuuuiiiiiieieireie ettt ee s rreacerrena s eeseeans s reensssrenassssrennsssssenassssnennssssrennnes 88

D.2 Do prophylactic antibiotics compared with a)no treatment b) other antibiotic reduce the
risk of symptomatic urinary tract infections?........cccceuiirieeiiiiierccrre e e 89

D.3 What is the safety and efficacy of antimuscarinics compared with a) placebo or treatment
as usual b) other antimuscarinics for the treatment of incontinence due to neurological
disease/ overactive bladder due to neurological dis@ase?.......cccccceeeeerrrrierreennnieeeereeeeennnnnenenes a0

D.4 Do behavioural management programmes (timed voiding, voiding on request, prompted
voiding, bladder retraining, habit retraining, urotherapy) compared with a) each other b)
usual care, IMProve OULCOMES? ........iieuiiieeiireniienertneiernniereeserensesensessnssersnsesensessnssssnssssnssesense 91

D.5 What is the safety and efficacy of detrusor injections of botulinum toxin compared with
a) usual care b) antimuscarinics in neurological disease ..........cccccerieeerciiieeerciiieeccerreeeceeerenane. 92

D.6 What are the long term risks (renal impairment, hydronephrosis, urinary tract stones,
urinary tract infection, malignancy (bladder cancer) associated with the long-term use of
intermittent catheterisation, indwelling catheters (supra pubic and urethral) and penile
sheath collection/pads? And, what is the quality of life associated with the above................ 93

D.7 Does the use of the following direct treatment: Clinical assessment, Urine culture,
Residual urine estimate, Bladder diary/frequency volume chart?........cccccceveeeeneiererereneennennnns 94

D.8 What is the efficacy of the ileal conduit diversion compared with usual care in
NEUrological diSEASE?.....cceuuciiiiieccrieicer et e rei e e reea e s eenn e seenssserenasssssennsssssenassssnennnsssnennnns 95

D.9 What is the safety and efficacy of augmentation cystoplasty compared with a) botulinum
toxin b) usual care in neurological diSEaSe? .........cceueiiiieeiiiiiieieiirere s e e e e e e s rennsaenes 96

D.10For people with incontinence due to neurological disorders, what are their experiences of

access to services, and of assessment and treatment? ..........ccceeiieiieeiieniieiieereererereiereeeeneees 97
D.11Does the provision of information and support regarding the different management

systems improve patient OULCOMES? .....cc.civeeiiiieiiieeieieeiitenerennierenereenereaseernsesensessasssssnsesannens 98
D.12Does monitoring or do surveillance protocols improve patient outcomes?.......ccccceeeeenernecene. 99

D.13Does pelvic floor muscle training with or without electrical stimulation or biofeedback
compared with treatment as usual, improve outcomes?........ccccccereeeneiereeenccereeeceeeeneneeseennnes 100

D.14What are the long term risks (renal impairment, hydronephrosis, urinary tract stones,
urinary tract infection, malignancy (bladder cancer) associated with the short and long-
term use of intermittent catheterisation, indwelling catheters and penile sheath
(oo ] | Yot a1 1 VA -V 3R 101

D.15What interventions or configuration of services improve outcomes when a patient is
transferred from child to adult SErvices? ........cciveeriiiiiiiiiiiiiniiiiir e 102

D.16What criteria or signs/symptoms should be used to refer patients for specialist
ASSESSIMENT? 1ieuuuiiiiiiuiiiiiiuiieiiiuiieienuiettenuiettenssiettessssestensssstsessssssssssssssssssssssenssssssesssssssanssss 103

D.17What is the safety and efficacy of artificial urinary sphincter compared with other
treatments in neurological diSEaSE? .........cciieeeiiiiiieiiiiiirii e e e s s e e e nenas 104

D.18What is the safety and efficacy of urethral tape and sling surgery compared with usual
care in Neurological diSEase?........ccccceiiiieeiiiiiiiiiirrrrie et e e e s e nae e s s e s e s e s s e na s s e enanas 105
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D.19What interventions or configuration of services improve outcomes when a patient is
transferred from child to adult Services? ........cccuveiiiiiiiiiinineisiiiiinien 106

D.20Does the use of the following direct treatment or stratify risk (of renal complications such
as hydronephrosis): Filling cystometry, Leak point pressure measurements, Pressure-flow

studies of voiding, Video urodynamics?........cccceiiiiinniiiiiniiniiniiniieieeeeses 107
D.21What is the safety and efficacy of the catheter valve compared with urinary drainage bags

iN NEUrological diSEaSE? .......ccccviiiiiiuiiiiiiiiiiiiiiiiiieie e rreasierrsasssstesssssstennsssssesnsssssennnes 108
D.22Health economic review Protocol.........cccceeeeirirencirienncerieencereennsereensseseenssssserassssserasssssenns 109
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Review Protocols

What is the safety and efficacy of alpha adrenergic antagonists
compared with a) other adrenergic antagonists b) placebo/usual

care for the treatment of incontinence due to neurological disease?

Review Protocol - IND
Component
Population

Intervention

Comparison

Outcomes

Exclusion

Search strategy

Search terms

The review strategy

Key Paper

Analysis

Description
Neurological disease

Alpha adrenergic antagonists:

Alfuzosin hydrochloride, Doxazosin, Indoramin, Prazosin, Tamsulosin
hydrochloride, Terazosin

Other alpha adrenergic antagonists

Placebo/Usual care

Frequency of voiding by day and night

Adverse events, including postural hypotension and other unscheduled
hospital admissions.

Urgency

Quality of life

Symptoms relating to bladder emptying, for example poor urinary stream
Treatment adherence

Q-max (maximum flow rate)

Residual urine volume

The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL

All years.

Studies will be restricted to English language only
As above.

RCTs for adults

Observational studies for children.

All study types for adverse events
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Do prophylactic antibiotics compared with a)no treatment b) other
antibiotic reduce the risk of symptomatic urinary tract infections?

Review Protocol - IND
Component Description
Population Neurological disease

Intervention

Comparison

Outcomes Symptomatic urine infections
Adverse events

Exclusion

Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.

Studies will be restricted to English language only
Search terms
Key papers
The review strategy RCTs

Analysis
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What is the safety and efficacy of antimuscarinics compared with a)
placebo or treatment as usual b) other antimuscarinics for the
treatment of incontinence due to neurological disease/ overactive
bladder due to neurological disease?

Review Protocol - IND

Component Description

Population Neurological disease
Patients with neurogenic detrusor over activity
Patients with reduced bladder compliance

Intervention Antimuscarinics

Comparison Placebo or treatment as usual
Other antimuscarinics

Outcomes Frequency of voiding by day and night.
Number of incontinence episodes per week.
Quality of life.
Patients and carers' perception of symptoms.

Adverse events, including urinary tract infections, renal complications and
unscheduled hospital admissions.

Treatment adherence
Kidney function (hydronephrosis)
Maximum cystometric capacity
Bladder compliance
Residual urine
Exclusion Incontinence due to non-neurological cause (abstracts selected only if entire
population specified as neurological)
N < 20
Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years
Studies will be restricted to English language only
Search terms Anticholinergics: Darifenacin, flavoxate hydrochloride, oxybutynin

hydrochloride, propantheline bromide, propiverine hydrochloride,
solifenacin succinate, tolterodine tartrate, tropsium chloride, atropine

Antimuscarinics are also known as anticholinergics
The review strategy RCTs and for adults and
Kidney function and adverse events observational studies for adults.
RCTs and observational studies for children
Analysis Subgroups
By condition
Adults analysed separately to children
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Review Protocols

Do behavioural management programmes (timed voiding, voiding
on request, prompted voiding, bladder retraining, habit retraining,
urotherapy) compared with a) each other b) usual care, improve
outcomes?

Review Protocol - IND

Component Description

Population Neurological disease

Intervention

Comparison

Outcomes Frequency of voiding by day and night
No. of incontinence episodes per week
Patient and carer perception of symptoms
Quality of life
Treatment adherence
Adverse events

Exclusion

Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL

All years.
Studies will be restricted to English language only

Search terms
The review strategy RCTs

Analysis
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What is the safety and efficacy of detrusor injections of botulinum
toxin compared with a) usual care b) antimuscarinics in neurological
disease

Review Protocol - IND

Component Description

Population Neurological disease
Intervention Botulinum toxin A and B
Comparison Usual care

antimuscarinics

Outcomes Increased bladder capacity
Residual urine
Frequency of voiding by day and night.
Number of incontinence episodes per week..
Urgency.
Quality of life.

Adverse events, including urinary tract infections, unscheduled hospital
admissions, generalised muscle weakness

Treatment continuance.
Kidney function.

Exclusion

Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.

Studies will be restricted to English language only
Search terms
The review strategy RCT’s

Analysis
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What are the long term risks (renal impairment, hydronephrosis,
urinary tract stones, urinary tract infection, malignancy (bladder
cancer) associated with the long-term use of intermittent
catheterisation, indwelling catheters (supra pubic and urethral) and
penile sheath collection/pads? And, what is the quality of life
associated with the above.

Review Protocol - IND

Component Description
Population Neurological disease
Intervention

Comparison

Outcomes Long term risks as specified in question
Include kidney, bladder and renal stones
Calculi is another term for stones
Include Cystolithiasis

Other terms for stone formation include urolithiasis, renal lithiasis and
nephrolithiasis

Include Pyelonephritis
Exclusion

Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL

All years.
Studies will be restricted to English language only

Search terms
The review strategy

Analysis
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Does the use of the following direct treatment: Clinical assessment,
Urine culture, Residual urine estimate, Bladder diary/frequency
volume chart?

Review Protocol - IND

Component Description

Population Neurological disease

Intervention As above

Comparison None

Outcomes Change in management of the patient’s condition.

Exclusion

Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.

Studies will be restricted to English language only
Search terms Observational studies.
The review strategy

Analysis
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Review Protocols

What is the efficacy of the ileal conduit diversion compared with
usual care in neurological disease?

Review Protocol - IND

Component
Population

Intervention
Comparison

Outcomes

Exclusion

Search strategy

Search terms
Kay papers
The review strategy

Analysis

Description
Neurological disease
lleal conduit diversion
Usual care

Quality of life.

Patients and carers' perception of symptoms.

Adverse events, including urinary tract infections, renal complications,
pyocystis, complications with the stoma (eg parastomal hernia) and
unscheduled hospital admissions.

The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL

All years.
Studies will be restricted to English language only

Observational studies
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What is the safety and efficacy of augmentation cystoplasty
compared with a) botulinum toxin b) usual care in neurological
disease?

Review Protocol - IND

Component Description

Population Neurological disease

Intervention Augmentation cystoplasty
Comparison Usual care

Outcomes Frequency of voiding by day and night.

Number of incontinence episodes per week.

Severity of incontinence.

Symptoms relating to bladder emptying, for example poor urinary stream.
Quality of life.

Patients and carers' perception of symptoms.

Adverse events, including urinary tract infections, renal complications,
bladder stones, metabolic complications, cancer and unscheduled hospital
admissions.

Kidney function.

Exclusion

Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.

Studies will be restricted to English language only
Search terms
Key papers
The review strategy Observational studies

Analysis
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Review Protocols

D.10 For people with incontinence due to neurological disorders, what
2 are their experiences of access to services, and of assessment and
3 treatment?

4
Review Protocol - IND
Component Description
Population Neurological disease
Intervention
Comparison
Outcomes
Exclusion
Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.
Studies will be restricted to English language only
Search terms
Key papers
The review strategy
Analysis
5
6
7
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Review Protocols

D.11 Does the provision of information and support regarding the
2 different management systems improve patient outcomes?

3
Review Protocol - IND
Component Description
Population Neurological disease
Intervention
Comparison
Outcomes Frequency of voiding by day and night
No. of incontinence episodes per week
Symptoms related to bladder emptying eg poor urinary stream
Patient and carer perception of symptoms
Quality of life
Kidney function (hydronephrosis)
Maximum cystometric capacity
Bladder compliance
Residual urine
Treatment adherence
Adverse events
Exclusion
Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.
Studies will be restricted to English language only
Search terms
Key papers
The review strategy
Analysis
4
5
6
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Review Protocols

Does monitoring or do surveillance protocols improve patient
outcomes?

Review Protocol - IND

Component Description

Population Spina bifida,spinal cord injury and multiple sclerosis, anorectal
malformations

Intervention Ultrasound, renography, intravenous urograms, abdominal x-rays,
urodynamics, blood tests, blood pressure

Comparison

Outcomes Quality of life.
Kidney function.
renal impairment, hydronephrosis, urinary tract stones, urinary tract
infection, malignancy (bladder cancer
unplanned hospital admissions

Exclusion

Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.

Studies will be restricted to English language only
Search terms
The review strategy

Analysis
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Review Protocols

Does pelvic floor muscle training with or without electrical
stimulation or biofeedback compared with treatment as usual,

improve outcomes?

Review Protocol - IND

Component
Population

Intervention
Comparison

Outcomes

Exclusion

Search strategy

Search terms
The review strategy

Analysis

Description
MS and stroke

Frequency of voiding by day and night
No. of incontinence episodes per week
Quality of life

Maximum cystometric capacity
Residual urine

Treatment adherence

children

The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL

All years.

Studies will be restricted to English language only
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Review Protocols

What are the long term risks (renal impairment, hydronephrosis,
urinary tract stones, urinary tract infection, malignancy (bladder
cancer) associated with the short and long-term use of intermittent
catheterisation, indwelling catheters and penile sheath
collection/pads?

Review Protocol - IND

Component Description
Population Neurological disease
Intervention short and long-term use of intermittent catheterisation, indwelling catheters

and penile sheath collection/pads?

Comparison

Outcomes renal impairment, hydronephrosis, urinary tract stones, urinary tract
infection, malignancy (bladder cancer)

Exclusion

Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.

Studies will be restricted to English language only
Search terms
The review strategy

Analysis
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Review Protocols

D.15 What interventions or configuration of services improve outcomes
2 when a patient is transferred from child to adult services?

3
Review Protocol - IND
Component Description
Population Neurological disease
Intervention
Comparison
Outcomes Frequency of voiding by day and night
No. of incontinence episodes per week
Symptoms related to bladder emptying eg poor urinary stream
Patient and carer perception of symptoms
Quality of life
Kidney function (hydronephrosis)
Maximum cystometric capacity
Bladder compliance
Residual urine
Treatment adherence
Adverse events
Exclusion
Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.
Studies will be restricted to English language only
Search terms
Key papers
The review strategy
Analysis
4
5
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Review Protocols

D.16 What criteria or signs/symptoms should be used to refer patients
2 for specialist assessment?

3
Review Protocol - IND
Component Description
Population Neurological disease
Intervention
Comparison
Outcomes
Exclusion
Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.
Studies will be restricted to English language only
Search terms
The review strategy
Analysis
4
5
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Review Protocols

What is the safety and efficacy of artificial urinary sphincter
compared with other treatments in neurological disease?

Review Protocol - IND

Component
Population

Intervention
Comparison

Outcomes

Exclusion

Search strategy

Search terms
Key papers
The review strategy

Analysis

Description

Neurological disease

Artificial urinary sphincter

Other treatments

Frequency of voiding by day and night.

Number of incontinence episodes per week.

Severity of incontinence.

Symptoms relating to bladder emptying, for example poor urinary stream.
Quality of life.

Patients and carers' perception of symptoms.

Adverse events, including urinary tract infections, renal complications,
bladder stones, infection of prosthesis, device failure and unscheduled
hospital admissions.

The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL

All years.
Studies will be restricted to English language only

Observational studies
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Review Protocols

What is the safety and efficacy of urethral tape and sling surgery
compared with usual care in neurological disease?

Review Protocol - IND

Component
Population

Intervention
Comparison

Outcomes

Exclusion

Search strategy

Search terms
Key papers
The review strategy

Analysis

Description

Neurological disease

Urethral tape and sling surgery

Usual care

Frequency of voiding by day and night.

Number of incontinence episodes per week.

Severity of incontinence.

Symptoms relating to bladder emptying, for example poor urinary stream.
Quality of life.

Patients and carers' perception of symptoms.

Adverse events, including urinary tract infections, renal complications,
bladder stones and unscheduled hospital admissions.

The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL

All years.
Studies will be restricted to English language only

Observational studies
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Review Protocols

What interventions or configuration of services improve outcomes
when a patient is transferred from child to adult services?

Review Protocol - IND

Component

Population
Intervention

Comparison

Outcomes

Exclusion

Search strategy

Search terms

Key papers

The review strategy

Analysis

Description

Neurological disease

Patients <19 yrs

Specialist Adolescent Care Services (transition management)
Usual Care

Patient Experience

Quality of Life

Morbidity (renal impairment, incontinence, urinary tract infections)
Continuity of Care

Readmission to hospital

None

The databases to be searched are Medline, Embase, The Cochrane Library, CINAHL
All years.

Studies will be restricted to English language only

Transition management, transition pathways, transition clinics
Adolescent

Transition services for young people (Baron)

Good practice in Transition services for young people
Department of Health

Neurological population

Other NICE guidance for Recs made in other areas

Incontinence in Neurological Disease

106



D.20

CONSULTATION DRAFT - APPENDICES
Review Protocols

Does the use of the following direct treatment or stratify risk (of
renal complications such as hydronephrosis): Filling cystometry,
Leak point pressure measurements, Pressure-flow studies of
voiding, Video urodynamics?

Review Protocol - IND

Component Description

Population Neurological disease

Intervention None

Comparison None

Outcomes Change in management of the patient’s condition.

Exclusion

Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.

Studies will be restricted to English language only
Search terms Observational studies
The review strategy

Analysis
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Review Protocols

D.21 What is the safety and efficacy of the catheter valve compared with
2 urinary drainage bags in neurological disease?

3
Review Protocol - IND
Component Description
Population Neurological disease
Intervention
Comparison
Outcomes No. of incontinence episodes per week
Patient and carer perception of symptoms
Quality of life
Kidney function (hydronephrosis)
Treatment adherence
Adverse events (UTI, catheter blockage)
Successful trial without a catheter
Exclusion
Search strategy The databases to be searched are Medline, Embase, The Cochrane Library,
CINAHL
All years.
Studies will be restricted to English language only
Search terms
The review strategy
Analysis Include observational
4
5
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Review Protocols

D.22 Health economic review protocol

Review
question

Objectives

Criteria

Search
strategy

Review
strategy

wN

All questions — health economic evidence
To identify economic studies relevant to the review questions set out above.
Populations, interventions and comparators as specified in the individual review protocols above. Must

be a relevant economic study design (cost-utility analysis, cost-benefit analysis, cost-effectiveness
analysis, cost-consequence analysis, comparative cost analysis).

An economic study search was undertaken using population specific terms and an economic study filter —
see Appendix C.

Each study is assessed using the NICE economic evaluation checklist — NICE (2009) Guidelines Manual,
Appendix H.

Inclusion/exclusion criteria

o If a study is rated as both ‘Directly applicable’ and ‘Minor limitations’ (using the NICE economic
evaluation checklist) then it should be included in the guideline. An evidence table should be
completed and it should be included in the economic profile.

o If a study is rated as either ‘Not applicable’ or ‘Very serious limitations’ then it should be excluded from
the guideline. It should not be included in the economic profile and there is no need to include an
evidence table.

o If a study is rated as ‘Partially applicable’ and/or ‘Potentially serious limitations’ then there is discretion
over whether it should be included. The health economist should make a decision based on the
relative applicability and quality of the available evidence for that question, in discussion with the GDG
if required. The ultimate aim being to include studies that are helpful for decision making in the
context of the guideline and current NHS setting. Where exclusions occur on this basis, this should be
noted in the relevant section of the guideline with references.

Also exclude:

e unpublished reports unless submitted as part of a call for evidence

e abstract-only studies

o |etters

e editorials

e reviews of economic evaluations(a)

o foreign language articles

Where there is discretion

The health economist should be guided by the following hierarchies.

Setting:

e UK NHS

e OECD countries with predominantly public health insurance systems (e.g. France, Germany, Sweden)

e OECD countries with predominantly private health insurance systems (e.g. USA, Switzerland)

o Non-OECD settings (always ‘Not applicable’)

Economic study type:

e Cost-utility analysis

e Other type of full economic evaluation (cost-benefit analysis, cost-effectiveness analysis, cost-
consequence analysis)

e Comparative cost analysis

o Non-comparative cost analyses including cost of illness studies (always ‘Not applicable’)

Year of analysis:

e The more recent the study, the more applicable it is

Quality and relevance of effectiveness data used in the economic analysis:

e The more closely the effectiveness data used in the economic analysis matches with the studies
included for the clinical review the more useful the analysis will be to decision making for the
guideline.

(a) Recent reviews will not be reviewed but will be ordered to provide additional information and the bibliographies will be checked for
relevant studies. Any additional studies found through this method will be ordered.
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CONSULTATION DRAFT - APPENDICES
Flow charts of selected studies

Appendix E: Flow charts of selected studies

E.1 What is the safety and efficacy of antimuscarincs compared with a) placebo/usual care b)
Other anNtiMUSCANINICS?...ciiiiiiiieuiiiiiiiiiiierenisiniiirrresssssiseiiresesssssssssssinreesssssssssssssnsssssssssses 112

E.2 What is the safety and efficacy of alpha adrenergic antagonists compared with a) other
adrenergic antagonists b) placebo/usual care in neurological disease?......c....cccceerrrerennnnnnne. 113

E.3 Does the use of the following direct treatment : clinical assessment, urine culture,
residual urine estimate, bladder diary/frequency volume chart. ...........cccceeeeeeeeeeeeeeeeereennens 114

E.4 Does the use of the following direct treatment or stratify risk (of renal complications such
as hydronephrosis): Filling cystometry, leak point pressure measurements, pressure-flow
studies of voiding, video urodynamics. .......c.cceuciireeeiiiienniierieesierereeesreneneerenassssenesssssennnes 115

E.5 What criteria or signs/symptoms should be used to refer patients for specialist
YT 4 0= o 115

E.6 What is the safety and efficacy of intravesical botulinum toxin compared with a) usual
care b) antimuscarinics c¢) augmentation cystoplasty in neurological disease ....................... 116

E.7 What are the long term risks (renal impairment, hydronephrosis, urinary tract stones,
urinary tract infection, malignancy (bladder cancer) associated with the long-term use of
intermittent catheterisation, indwelling catheters (supra pubic and urethral) and penile
sheath collection/pads? What is the quality of life associated with the above? ................... 117

E.8 Does monitoring or do surveillance protocols improve patient outcomes?........c..ccceeeuuennneee 118

E.9 What is the safety and efficacy of augmentation cystoplasty compared with usual care in
(TTPT o] (o7 =T or- | I o | £y Y- £ - RIS 119

E.10 Do behavioural management programmes (timed voiding, voiding on request, bladder
retraining, habit retraining,) compared with a) each other b) usual care, improve
OUECOMIES ... iieeiiiiiieieitreeeteresestenasestenasessenssseseensssssesnsssssesnsssssennsssssennsssssennssssnenassssssnnnns 120

E.11 Does pelvic floor muscle training with or without electrical stimulation or biofeedback
compared with treatment as usual, improve outcomes?........cccccereeeniiireeeicrreneceneenenceseenenes 121

E.12 What is the safety and efficacy of the catheter valve compared with urinary drainage bags
in neurological disease? Same search as for ‘What are the long term risks (renal
impairment, hydronephrosis, urinary tract stones, urinary tract infection, malignancy
(bladder cancer) associated with the long-term use of intermittent catheterisation,
indwelling catheters (supra pubic and urethral) and penile sheath collection/pads? What
is the quality of life associated with the above?’ ... ree e renes 122

E.13 What is the safety and efficacy of urethral tape and sling surgery compared with usual
care in Neurological diSEase?........cccceiiiiieiiiiiiiiiiiirie et rere e s re s e s s enasssssenassssaenanas 123

E.14 What is the safety and efficacy of artificial urinary sphincter compared with other
treatments in neurological diSEase? .......ciieeiiiieiiiieiiiiciiiirrrerere e s e ree e ren e ssasenennans 124

E.15 What is the efficacy of the ileal conduit diversion compared with usual care in
NEUrological diSEASE?....c..ciiuiiiiiiiiiiiiieitiiireiereeerreeisreeeseeserensssensesensssrnsssseassssnssssnsasensnsnnn 125

E.17 Do prophylactic antibiotics reduce the risk of symptomatic urinary tract infections? ........... 126

E.19 What interventions or configuration of services improve outcomes when a patient is
transferred from child to adult Services? .........cevveeiiiiiiiiiniiiiiiiiinnir 127

Incontinence in Neurological Disease
110



A U W N

CONSULTATION DRAFT - APPENDICES
Flow charts of selected studies

E.20 Does provision of information about the management of neurological lower urinary tract
dysfunction improve patient ouUtCoOMES?.......cceueiirieiiiiiierre e e renan e s s enassseenanas 128

E.22 For patients and their carers with lower urinary tract dysfunction associated with
neurological disorders, what are the experiences of access to and interaction with
services, that address these iSSUES?.......cciiiiiiiiiiciiieccrrrcrrccrec e reneerensesensessnsessnesenenns 129
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Flow charts of selected studies

What is the safety and efficacy of antimuscarincs compared with a)
placebo/usual care b) other antimuscarinics?
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What is the safety and efficacy of alpha adrenergic antagonists
compared with a) other adrenergic antagonists b) placebo/usual
care in neurological disease?

Incontinence in Neurological Disease

113



10
11
12
13
14
15

16
17

CONSULTATION DRAFT - APPENDICES
Flow charts of selected studies

Does the use of the following direct treatment : clinical assessment,
urine culture, residual urine estimate, bladder diary/frequency

volume chart.
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Does the use of the following direct treatment or stratify risk (of
renal complications such as hydronephrosis): Filling cystometry,
leak point pressure measurements, pressure-flow studies of

10

11

12

13

voiding, video urodynamics.

What criteria or signs/symptoms should be used to refer patients

for specialist assessment?

No search conducted
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Flow charts of selected studies

What is the safety and efficacy of intravesical botulinum toxin
compared with a) usual care b) antimuscarinics c) augmentation
cystoplasty in neurological disease
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What are the long term risks (renal impairment, hydronephrosis,
urinary tract stones, urinary tract infection, malignancy (bladder
cancer) associated with the long-term use of intermittent
catheterisation, indwelling catheters (supra pubic and urethral) and
penile sheath collection/pads? What is the quality of life associated
with the above?
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Flow charts of selected studies

Does monitoring or do surveillance protocols improve patient
outcomes?
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Flow charts of selected studies

What is the safety and efficacy of augmentation cystoplasty
compared with usual care in neurological disease?
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E.10 Do behavioural management programmes (timed voiding, voiding
2 onrequest, bladder retraining, habit retraining,) compared with a)
3 each other b) usual care, improve outcomes?
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E.11 Does pelvic floor muscle training with or without electrical
2 stimulation or biofeedback compared with treatment as usual,
3 improve outcomes?
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E.12 What is the safety and efficacy of the catheter valve compared with
urinary drainage bags in neurological disease? Same search as for
‘What are the long term risks (renal impairment, hydronephrosis,
urinary tract stones, urinary tract infection, malignancy (bladder
cancer) associated with the long-term use of intermittent
catheterisation, indwelling catheters (supra pubic and urethral) and
penile sheath collection/pads? What is the quality of life associated
with the above?’

0O N o U0 B~ W N

10

11
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E.18 What is the safety and efficacy of urethral tape and sling surgery
2 compared with usual care in neurological disease?
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E.14 What is the safety and efficacy of artificial urinary sphincter
2 compared with other treatments in neurological disease?
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E.15 What is the efficacy of the ileal conduit diversion compared with
2 usual care in neurological disease?
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E.17 Do prophylactic antibiotics reduce the risk of symptomatic urinary
3 tract infections?
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E.19 What interventions or configuration of services improve outcomes
3 when a patient is transferred from child to adult services?
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E.20 Does provision of information about the management of
2 neurological lower urinary tract dysfunction improve patient
3 outcomes?
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For patients and their carers with lower urinary tract dysfunction
associated with neurological disorders, what are the experiences of
access to and interaction with services, that address these issues?

Incontinence in Neurological Disease
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Appendix F: Evidence tables — clinical studies

F.1 What is the safety and efficacy of antimuscarincs compared with a) placebo/usual care b)

other antimuSCAriNICS ... 131
F.1.1 e LT 3N 131
F.1.2 CHILDREN AND YOUNG PEOPLE. .......cccciiiuiiiniiinniiinnireesisnsreessrsasssrasssrassssassssssssrsnes 140
F.2 What is the safety and efficacy of alpha adrenergic antagonists compared with a) other

adrenergic antagonists b) placebo/usual care in neurological disease?............ccceerrrrrrrrrrnnn. 157
F.3 Does the use of the following direct treatment............coorrmeiiiiiiiiiiiicccrrecee e 163

F.4 Does the use of the following direct treatment or stratify risk (of renal complications such
aS hydronephrosis): .....ccciiiiiiiieeiiiiiiiiiiirrieier i rrrrreeeee s reessanssssssessseeesnnssssssssssesennnsnssanes 163

F.5 What criteria or signs/symptoms should be used to refer patients for specialist
Ty =T 1 1 1= 1] o S 197

F.6 What is the safety and efficacy of intravesical botulinum toxin compared with a) usual
care b) antimuscarinics c¢) augmentation cystoplasty in neurological disease........................ 197

F.7 What are the long term risks (renal impairment, hydronephrosis, urinary tract stones,
urinary tract infection, malignancy (bladder cancer) associated with the long-term use of
intermittent catheterisation, indwelling catheters (supra pubic and urethral) and penile

sheath collection/pads? What is the quality of life associated with the above? ................... 235
F.8 Does monitoring or do surveillance protocols improve patient outcomes?......c.ccccceereenereannnn 265
F.9 What is the safety and efficacy of augmentation cystoplasty compared with usual care in

NEUrological diSEASE?.....cceuuiiiieeieriii e rrercerreraee s renas e s eenas e seennsseseennsssseennssssesnnsnnsesnnnnnsennn 282
F.9.1 Children (a8d <19) ...cuuciiieeeciiieiectreeeceerrreeesreeaneseeenssessennssessennssessennssessennssesnennnnanns 282

F.10 Do behavioural management programmes (timed voiding, voiding on request, bladder
retraining, habit retraining,) compared with a) each other b) usual care, improve
OUECOMIES ... iieeiiiiiiieieiireieetereneetenaseseenassessensssesesnsssssesnsssssesnsssssennsssssennsssssennssssnenasssssennnns 323

F.11 Does pelvic floor muscle training with or without electrical stimulation or biofeedback
compared with treatment as usual, improve outcomes?........cccceveuerieeerenncreeereencereneeeneenenns 328

F.12 What is the safety and efficacy of the catheter valve compared with urinary drainage bags
iN NEUrological diSEasE? .......cccuuiiiiiiuiiiieicccrrri e ertereeeeenneeseeanserenassssenassssrennssssnenassnsnennnes 342

F.13 What is the safety and efficacy of urethral tape and sling surgery compared with usual
care in Nneurological diSEase?.........ccciriieuiiiiiiciirerercereee e e rereneereraseerenasseesenassssrenansseennnes 342

F.14 What is the safety and efficacy of artificial urinary sphincter compared with other

treatments in neurological diSEase? .........cciveeeiiiiiieeiiiiiieciiiire e re s s s e nenas 363
F.15 What is the efficacy of the ileal conduit diversion compared with usual care in

NEUrological diSEASE?.....cccuiiiiiieiiiiiiieiirrrer e rerase e renaee s st nes e s esnassssssnsssssasnsssssssnsssssanas 392
F.16 Do prophylactic antibiotics reduce the risk of symptomatic urinary tract infections? ........... 402

F.17 What interventions or configuration of services improve outcomes when a patient is
transferred from child to adult Services? ........cuuuveeriiiiiiiiiniieiniiiirrrssssssseen 419

F.18 Does provision of information about the management of neurological lower urinary tract
dysfunction improve patient ouUtCcoOmMES?.......cceueiiiieiiiiiiicrrrce e e s s e ne s s s enenas 432

F.19 For patients and their carers with lower urinary tract dysfunction associated with
neurological disorders, what are the experiences of access to and interaction with
services, that address these ISSUES?........ciuiieiiiiiiitiiieniteieteieenieencrenerenerenernseessssserssesnssennses 438
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R.1.1

What is the safety and efficacy of antimuscarincs compared with a) placebo/usual care b) other
antimuscarinics

Adults
Study type Number of Length of Outcome
Reference Evidence level patients Patient characteristics Intervention = Comparison follow-up  measures
M. Fader, S. Randomised N=79 Adults with multiple sclerosis who (i) Atropine or Oxybutynin or 2 weeks No. of
Glickman, V. crossover trial recruited had previously benefited from or were  placebo placebo incontinence
Haggar, R. using oral antimuscarinic treatment episodes
Bl [ Randomisation: N=57 for over:?\cti\./e bIad.der (ii) were 6.67 mgin 20 Dose was the Bladder
Brooks, and ). omputer completers  Performingintermittent ml 0.9% equivalent to capacity ml
Malone-.Lee. generated (analysed) catheterisation at least twice daily saline to what the Quality of life
Intrav.e5|cal block sequence provide 6 mg  patient was Adverse
Rkl Allocation Exclusions criteria included: in 18 ml x 4 on before the events
corr|1pared = concealment: symptomatic urinary tract infection times daily study began
ora
h taff
oxybutynin for pharmacy sta
: labeled Patient population Mode dose in
neurogenic dicati .
detrusor lecleations IC intermittent catheterisation 26 patients
.. with the order was 5 mg
overactivity: a . Mean age yrs 52 (31-72) .
3 of testing oxybutynin IR
double-blind, % ince MS : ;
- Double blind @IS SlngE twice daily
randomized diagnosis (No. (range 2.5 m
crossover trial. pts) Nge 2.0 Mg
J.Urol. 177 B2 55 2
2007. 6-10 23 (13)
>21 28 (16)
% IC history (No.
pts)
3-12 mths
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1-5yrs 6 (10)

6-10 yrs 44 (25)

> 11 yrs 23 (13)
16 (9)

% IC freq. (no.

pts) 36 (20)
2 21 (12)
3 14 (8)
4 30 (17)
5

Median Barthel | 18 (6-20)
index (range)

Effect

Bladder capacity ml

Mean (SD) vs Mean (SD) change
Baseline vs oxybutynin

221.9 (106.9) vs 55.5 (67.2)
Baseline vs Atropine

221.9 (106.9) vs 79.6 (89.6)
Oxybutynin vs atropine p=0.053

No. incontinence events

Mean (SD) vs Mean (SD) change
Baseline vs oxybutynin

1.7 (2.1) vs -0.9 (1.6)

Baseline vs atropine

1.7 (2.1) vs -0.9 (1.7)

Adverse events (dry mouth)
Odds of a worse score on treatment compared with baseline 9 (95%Cl 4 to 22); p<0.0001.

Gajewski JB, Prospective N=34 Patients with multiple sclerosis with Oral Oral 6to 8 Clinical None

Incontinence in Neurological Disease
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Awad SA. randomised urinary symptoms oxybutynin 5  propantheline weeks response reported
Oxybutynin trial mg three 15 mg three (duration (good-all
versus Proportion of patients using catheters ~ times daily times daily of SIS
'propa'nthellne T T e S treatment) |mproved;
in patients no details N=19 N=15 fair—1 or
with multiple Allocation more
sclerosis and Oxybut | Propan symptoms
concealment: . .
detrusor . Y theline improved;
. no details .
hyperreflexia. o nin poor —no
Journal of 32:;:283 no Male 15 1 change in any
llJ;gl(<;§\g616986; Female 4 4 symptoms),
1900~ Change in
968. Mean 2 (0.8) 2.3 (0.8) Maximum
disability G
score (O- a——
)] (MMC) ml
Grade of
symptom
s
(0-3) 1.9 1.6 (1.0)
Freq (1.0)
1.6 1.3 (1.1)
Nocturia | (0.9)
2 1.6 (0.8)
Urgency | (0.8)
1.9 15 (0.8)
Urge (0.8)
incontine
nce
MMC 133.4 171 (86)
mLmean (62)
(SD)
MMC — maximum cystometric
capacity
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Effect

Oxbutynin vs propantheline

Side effects

13/19 (68%) vs 8/15 (53%)

Side effects leading to discontinuation
4/19 (22%) vs 4/15 (27%)

* p <0.05 ** p>0.05

Maximum cystometric capacity ml
Before vs after mean (SD)
Oxbutynin (n=12)

138.3 (64) vs 282.5 (117.9) p<0.05
propantheline (n=6)

163.3 (77.6) vs 198.3 (129) ns

Madersbacher  RCT, N=95 Patients with detrusor hyper-reflexia Tropsium Oxybutynin 5 3 weeks Maximum None
H, Stohrer M, multicentre with spinal cord injury aged 18 yrs or chloride 20 mg three (one week  bladder reported

Incontinence in Neurological Disease
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Richter R et al. older. mg twice times daily without capacity,
Trospium REmdlemiEEtien daily (plus N=43 treatment  residual
chloride versus 44 allocation Proportion of patients using catheters ~ ©Ne placebo and two urine,
oxybutynin: A oncealment — e S dummy) weeks on bladder
randomized, no details N=52 treatment) compliance,
doubleblind, adverse
m'ult'lcentre Double blind events

trial in the

treatment of

detrusor

hyper-reflexia.
British Journal
of Urology.
1995;
75(4):452-456.

Effect
There was no statistical difference between the two groups
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Post 92.75 78.24

P value <0.001 Not reported
Residual urine mean (SD) mL

Pre 49.22 (92) 48.14 (83)
Post 128.32 (168) 154.36 (210)
P value P<0.001 <0.001

Adverse events
Antiparasympathetic side-effects
Tropsium vs oxybutynin

26/53 (54%) vs 22/43 (56%)

However, the severity grading showed marked differences. Dryness of mouth deteriorated to ‘severe’ in 4% tropsium patients but 23% on oxybutynine.

Withdrawal from trial
Tropsium vs oxybutynine
7/53 (16%) vs 3/43 (6%)

Stohrer M, RCT, N=113

Madersbacher  multicentre,
H, Richter Ret  Europe (?)
al. Efficacy and
safety of
propiverine in
SCl-patients
suffering from
detrusor
hyperreflexia -
A double-
blind, placebo-
controlled
clinical trial.
Spinal Cord.
1999;
37(3):196-200.

No details of
randomisation
or allocation
concealment

Double blind

Incontinence in Neurological Disease

In-patients over the age of 18 yrs with
detrusor hyperreflexia and suprasacral
spinal cord injury.

Clean intermittent catheterisation of
all patients implied

Exclusion criteria included cardiac,
hepatic or renal dysfunction, intestinal
and urogenital obstructions

Population: Propiverine male:female
37:23, mean age 30.3 (SD11.7) yrs

Placebo male:female 32:21, mean age
29.3 (SD 10.9)
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Oral
propiverine
15 mg tid
N=60

Placebo
N=53 (length of

Maximum
cystometric
treatment) bladder
capacity,
residual
urine,
compliance
(detrusor
coeffient)
patient
symptoms (3-
point scale:
improved,

14 days

unchanged or

worsened),
physician
assessment
of efficacy (3-
point scale:

None
reported
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Effect

Maximal cystometric bladder capacity

Baseline vs follow-up mean (SD) ml

Propiverine

262 (132) vs 366 (143) (p<0.0001)

Placebo

296 (151) vs 289 (163)

The difference between propiverine and placebo was not significant

Residual urine

Baseline vs follow-up mean (SD) ml

Propiverine

49.7 (109.4) vs 86.5 (109.3)

Placebo

58.9 (90.2) vs 60.8 (71.9)

The increase was significant with propiverine compared with placebo p=0.01

Compliance (detrusor coefficient)

Baseline vs follow-up mean (SD) ml/cmH20
Propiverine

16.6 (12.9) vs 21.8 (15.8)

Placebo

15.2 (10.9) vs 17.2 (11.9)

Clinical symptoms

Patient assessment

63.3% were improved under propiverine compared with 22.6% under placebo
Physician assessment

Incontinence in Neurological Disease
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53% were ‘very good’ or ‘good’ under propiverine compared with 11% under placebo

Safety
Dryness of mouth

Propiverine 22/60 (37%) vs placebo 4/53 (8%)

Drop-outs due to

adverse events

Propiverine 5/60 vs placebo 1/53

Stohrer M,
Murtz G,
Kramer G et al.
Propiverine
compared to
oxybutynin in
neurogenic
detrusor
overactivity--
results of a
randomized,
double-blind,
multicenter
clinical study.
European
Urology. 2007;
51(1):235-242.

RCT
Multicentre,
multinational
trial

Randomisation:

computer
generated list
prepared by
trial
independent
statistician
allocation
concealment:
Medication
pre-package
according to
list and
assigned to
subject
consequtively

Double blind

N=131
(safety
population)

N=107
Included in
ITT
population

N=91 per
protocol
population

N=16
propiverine
and n=9
oxybutynin
premature
treatment
termimatio
ns

Incontinence in Neurological Disease

Patients 18 yrs or over with known
neurological disorder and demonstrable
detrusor activity at urodynamic
assessment. Maximum cystometric
capacity was restricted to 300 ml.
Exclusions included: other genitourinary
tract anomalies, a post void residuao
>15% of bladder capacity, acute
infections of the genitourinary tract or
clinically relevant disease of the kidneys
“Most patients practising intermittent
catheterisation”

Aetiology: 122/131 spinal cord injury

Propiverin | Oxbutynin
€ N=61
N=70
Gender
Male % 77.1 73.8
Female % | 22.9 26.2
Age yrs, 38.8(13.9) | 37.7 (15.1)
mean
(SD)
Height 175.8(9.2) | 173.9 (9.8)
cm, mean
(SD)
Weight 74.5(13.6) | 72.1(11.2)
kg, mean
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Oral
propiverine
15 mg tid

N=70

One week
run-in period

Oral
oxybutynin
5mg tid
(immediate
release)

N=61

One week
run-in period

21 days
(length of
treatment)

Maximum
cystometric
capacity,
detrusor
compliance
assessed
during filling
cystometry,
residual
urine,

24 hr
micturation
frequency, 24
hr
incontinence
episodes

APOGEPHA,
Arzneimittel
GmbH,
Dresden
Germany
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| (sD)

Effects

Premature treatment terminations due to adverse events
Propiverine vs Oxybutynin

11/70 vs 4/61 (ns)

Maximum cystometric capacity

Before vs after

Mean (SD)

Propiverine (n=46)

198 (110) vs 309 (166) ml

Oxybutynin (n=45)

164 (64) vs 298 (125) ml

There was no significant difference between the two groups

Detrusor compliance

Before vs after

Mean (SD)

Propiverine

10.8 (13.8) vs 22.7 (24.3) ml/cm H20
Oxybutynin

12.7 (12.1) vs 37.8 (48.3) ml/cm H20

The inter-group difference was not significant

Residual urine

Before vs after

Mean (SD)

Propiverine

72.6 (115) vs 140.9 (167) ml

Oxybutynin

65.3 (78) vs149 (133) ml

There was no significant difference between the two groups

Incontinence in Neurological Disease
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Adverse events — safety population

Propiverine vs oxybutynin
48/70(68.6%) vs 48/61 (78.7%) (ns)

E.1.2 CHILDREN AND YOUNG PEOPLE

Number
Study type of
Reference Evidence level  patients
Amark P et al. Non- N=39
Follow-up of long- comparative
time treatment case series

with intravesical
oxybutinin for
neurogenic
bladder in
children. Eur Urol
1998; 34: 148-
153.

Incontinence in Neurological Disease

Per-protocol population. No significant differences reported between propiverine and oxybutynin

Patient characteristics

Patients with myelodysplasia, neurogenic
bladder disturbance with detrusor
hyperreflexia (detrusor contractions
>10cm water over a period of >10s)
and/or high bladder pressure (>40cm
water) during bladder filling

All using clean intermittent
catheterisation

140

Intervention

Oxybutynin
0.1mg/kg twice
daily
intravesical

Plus clean
intermittent
catheterisation

Comparison

No
comparator

Length of
follow-up

0.66 to 5
years
(mean
2.25
years)

Outcome
measures

Occurrence
of urinary
tract
infections
1 year
prior to
treatment
and during
follow up
(for 1 year

Source
of
funding
Folke

Bernadotte
Foundation
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after
starting
treatment
in 26
patients
and 8-12
months for
7 patients);
5 patients
data not
available.

Weight not stated
Continence
evaluated
according
to
Nergardh
etal.

Effect
Before vs. after use of oxybutinin

Urinary tract infection (data available for 33 patients)

Degree of continence (data available for 37 patients)

Incontinence in Neurological Disease
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periods) hours) hours) micturitions)
Before 1 (urge incontinence) 5 13 18
After 18 14 2 3

Adverse reaction

Anticholinergic side effects were reported by 2 patients; in 1 of them, dose reduction by half maintained a good effect but abolished side effects.

Discontinuation of therapy

7 patients discontinued after 0.5-8 months; 5 had no effect on incontinence; 1 had upper UTIl and 1 stopped after surgery for intestinal volvulus.

Study
type
Evidence
Reference level
Baskin LS et al. Case
Treatment of series
infants with
neurogenic
bladder

dysfunction using
anticholinergic
drugs and
intermittent
catheterisation.
BrJ Urol 1990;
66: 532-534.

Number
of
patients

N=48

Incontinence in Neurological Disease

Patient characteristics

Patients with myelomeningocoele and neurogenic

bladder dysfunction

Patients using clean intermittent catheterisation

Treatment Observation
group group
(spastic or (extremely
hypertonic lax external
bladder and | sphincter)
significant
sphincter
dyssynergia)

Male 11 8

Female 24 5

Age 1-30 days

Level of defect

142

Intervention

Oxybutynin
0.1mg/kg
three times
daily

n=35

In combination

with clean
intermittent

catheterisation

Comparison

Observation
group

n=13

Length of
follow-up

Treatment
group: 6-72
months
(mean 39
(18]
months)
Observation
group: 20
to 60
months
(mean 44
[16]
months)

Outcome
measures

Occurrence
of urinary
tract
infections

Side
effects

Source
of
funding

not
stated
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Weight not stated

Effect
After use of oxybutinin (treatment group; main focus of paper) or during observation (observation group)

Urinary tract infection (treatment group)

Observation group had no UTI or upper tract deterioration.

Degree of continence (treatment group)

Adverse reaction
Constipation common; managed by diet or bowel programme. 1 stopped due to sedation; 1 stopped temporarily as disliked taste. Facial flushing common in summer

Incontinence in Neurological Disease
143



CONSULTATION DRAFT - APPENDICES
Evidence tables — clinical studies

heat; dosage adjusted (smaller daytime & larger evening dose).

Discontinuation of therapy

2 patients withdrew; 1 urethral trauma and 1 progressive hydronephrosis due to failure to take or respond to oxybutinin.

Reference

Connor JP et al. Early
cystometrograms
can predict the
response to
intravesical
instillation of
oxybutinin chloride
in
myelomeningocele
patients. J Urol 1994;
151:1045-1047.

Effect

After use of oxybutinin

Study type
Evidence
level

Non-
comparative
Case series

Number
of
patients

N=28

Patient characteristics

Patients with myelodysplasia and severe neurogenic
bladder dysfunction; incontinent; could not
tolerate, or had an inadequate response to, oral
oxybutinin

Completers

Male 9

Female 4

Age 1-19 years (mean 8.7 years;
median 8 years)

Weight not stated

Bladder capacity (data available for 13 patients i.e. completers)

10 increased capacity (mean increase 41% (range -24% to +95%).

Compliance

12 patients had improved compliance on follow up urodynamic studies.

Incontinence in Neurological Disease
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Intervention Comparison

Intravesical No
oxybutynin comparator
5mg twice

daily for

minimum of

3 months

Length of
follow-

up
4-9
months

Outcome
measures

Bladder
capacity

Intravesical
pressure

Bladder
compliance

Continence

Side
effects

Source
of
funding

not
stated
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Continence

5 achieved continence apart from rare leaks; 3 reported significant improvement (reduction in number of pads required); 5 had no improvement (3 had bladder neck
incompetence and 2 required bladder augmentation).

Discontinuation of therapy

Withdrawal due to inconvenience of crushing and administering the medication in 14 cases; 1 reduced oxygen saturation.

Reference

Ferrara P, D'Aleo
CM, Tarquini E et
al. Side-effects of
oral or intravesical
oxybutynin
chloride in
children with
spina bifida. BJU
International.
2001; 87(7):674-
677.

Study type
Evidence
level

Non-
comparative
case study

Number of patients

N=225 records evaluated

N=101 included

Incontinence in Neurological Disease

Patient characteristics

Children who had undergone
surgical repair for
meningomyelocele (MMC)
within 24-48 h after birth and
a neurogenic bladder

34/101 clean intermittent
catheterisation

All patients underwent a
urodynamic assessment, renal
ultrasonography and voiding
cysto-urethrography.

Those at high risk of upper
urinary tract deterioration
were then identified, if they
had one of the following
urodynamic findings: a low
bladder capacity for their age,
detrusor hyper-reflexia, low
bladder compliance, a leak-
point pressure of > 40 cmH20,
or detrusor-external sphincter

145

Length of
follow-up

Comparis
Intervention on

Before
therapy

Oxybutynin
orally or
intravesically
mean dose
0.1to 0.2
mg/kg two to
three times
daily

3yrs

Oral
N=67

Intravesical
N=34 plus
clean
intermittent
catheterisatio
n

Outcome
measures

Bladder
capacity
Bladder
compliance

Source
of
funding

None
reported
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dysynergia

Effect

Mean (SD) Oral Intravesical

Before After Before After

Bladder capacity mL 128 (107) 214 (110) 132 (103) 226 (118)

Bladder compliance 8.1(6.3) 14.8 (11.6) 8.5 (6.1) 16.0 (11.0)

mL/cmH20
Adverse events
Oral vs intravesical
Of the 11/67 (16%) vs 6/34 (18%) patients on oxybutynin discontinued because of side effects
Incidence of urinary tract infections
70/101 (69%) decrease in the incidence of urinary tract infections
Mean frequency of clean intermittent self-catheterisation
Mean frequency of clean intermittent self-catheterisation decreased from 5 to 3 times daily

Study type Source
Evidence Comparis Length of Outcome of

Reference level Number of patients Patient characteristics Intervention  on follow-up measures funding
Franco |, Horowitz  Prospective N=116 recruited Children aged 6 to 15 yrs with  Oxybutynin Before 24 weeks  Maximum None
M, Grady R et al. open label documented diagnosis of treatment cystometric reported
Efficacy and safety trial, N=111 completers detrusor hyperreflexia due to il / capacity, %
of oxybutynin in multicentre neurogenic conditions, and el baseline catheterisa
children with USA and The were using a total daily dose tablets 5-20 tions
detrusor Netherlands of 10 or 15 mg oral oxybutynin mg per day without an
hyperreflexia chloride with clean intermitten
secondary to intermittent catheterisation t leaking
neurogenic Tablets 7.5 accident
ekl to15mg2to

4 times daily

dysfunction.
Journal of Urology.
2005; 173(1):221-

Incontinence in Neurological Disease
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225.

Effects
Baseline vs 24 weeks

Maximum cystometric capacity mean ml (SEM)

Baseline 196.9 (11.61), week 24 260.5 (11.97), change from baseline 75.4 (9.75) (p<0.001)

% catheterisations without an intermittent leaking accident
Increased 21.5% from baseline to week 24 (p<0.001)

Study type
Reference Evidence level

Goessl C, Knispel Non-
HH, Fiedler U etal. comparative
Urodynamic case study
effects of oral
oxybutynin
chloride in

children with
myelomeningocel
e and detrusor

Incontinence in Neurological Disease

Number of patients

Patient characteristics

Consecutive children with
myelomeningocele (MMC)
identified with previously
untreated detrusor
hyperreflexia. Detrusor
hyperreflexia was defined as
maximal detrusor pressures
exceeding 40 cm H20

147

mg per day

Total daily
dose ranged
from 0.20 to
0.40 mg/kg
(46%
patients)
0.40 to less
than 0.60
mg/kg (35%)
in the
majority of
patients

Intervention

Oxybutynin
0.2t0 0.3
mg/kg/day
oral
combined
with clean
intermittent
catheterisatio
n four times

Comparis
on
No

comparat
or

Length of
follow-up
Urodyna
mic
invesitgati
on
repeated
at 3 mths,
2yr
clinical
follow-up

Outcome
measures

Maximal
bladder
capacity
Continence

Adverse
events

Source
of
funding

None
reported
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hyperreflexia. Population: Mean age 4.9 yrs  daily
Urology. 1998; (range 2 months to 15 yrs)
51(1):94-98.

Effect

Before vs after

Maximal bladder capacity ml Mean (SD)

141 (96) t0197 (99) (+40%, p<0.01)

Detrusor compliance mL/H20 Mean (SD)

6.5 (5.6) vs 16.8 (13.7 (+158%;p<0.01)

Continence

6/41 were continent at initial urodynamic investigation and remained so on oxybutynin
No. incontinent

Before vs after

35/41vs 11/41 gained complete continence and 20/41 ‘exhibited marked improvement’
Adverse effects

13/41 experienced side effects

Follow-up

37/41 conservative treatment with oxybutynin and concomitant clean intermittent catheterisation was found to be effective and was maintained during follow-up for at
least 2 yrs.

Source
Study type Length of Outcome  of

Reference Evidence level Number of patients Patient characteristics Intervention = Comparison follow-up measures funding
Hehir M, Crossover N= 24 Patients with spina bifida Intravesical Placebo 4 weeks Bladder not
Fitzpatrick JM. study with (lumbosacral oxybutynin on each capacity stated
Oxybutinin and randomisation meningomyelocoele) with 5mg three treatment
teh prevention of  of first neuropathic bladder; times daily plus VIR
urinary treatment as incontinent. for 4 weeks washout Seaklar
incontinence in active drug or period pressure
Zpinlalggisdal'fur placibo (2 All using clean intermittent

ro ;11: weeks -

o catheterisation :

254-256. washout) CEmREEE

Incontinence in Neurological Disease
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Effect
Oxybutinin or placebo vs. baseline

Bladder capacity (n=23)

Bladder maximum filling pressure (n=23)

Symptoms on oxybutinin

Incontinence in Neurological Disease
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Dry 4 (16.6%)
Improved 12 (50.0%)
Wet 8 (33.3%) (including 3 girls with stress incontinence)

Adverse effects

Dry mouth: 3 on oxybutinin, 1 on placebo; no discontinuations as a result.

Reference

Kaplinsky R,
Greenfield S, Wan
J et al. Expanded
followup of
intravesical
oxybutynin
chloride use in
children with
neurogenic
bladder. Journal
of Urology. 1996;
156(2:Pt 2):753-
756.

Effect
After treatment
Continence

Study type
Evidence level

Crossover
study with
randomisation
of first
treatment as
active drug or
placebo (2
weeks
washout)

Number of patients Patient characteristics

N=28

Children with neurogenic

bladder refractory to, or who

could not tolerate oral therapy;

incontinence and/or elevated

bladder pressures refractory to

intermittent catheterisation

and oral anticholinergic

medication

Male 15

Female 13

Age 3-18
years
(mean
14
years)

Myelomeningocoele | 27

Imperforate anus 1

Incontinence in Neurological Disease
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Intervention = Comparison

Intravesical Placebo
oxybutynin

5mg twice

daily for 4

weeks

Length of
follow-up

21
continuing
treatment
followed
for mean
of 35
months
(range 3
to 67
months)

Source
Outcome of
measures funding
Bladder not
capacity stated
Continence

Side effects
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Dry day and night

daytime continence between catheterisations

Clinically unchanged

12 (57%) 5 (24%)

4 (19%) of whom 2 had sphincteric incompetence

Bladder capacity

Increased in 17/21 patients; mean increase 237% from pre-treatment values, p<0.0001

Side effects

7 patients could not tolerate anticholinergic side effects (dry mouth, dizziness, constipation, hyperactivity and seizures.

Study type
Evidence Number of
Reference level patients

Madersbache Retrospectiv.  N=265 records
r H, Murtz G, e cohort identified
Alloussi S et study,
al. multicentre e
Propiverine Germany included

vs oxybutynin
for treating

10 patients with

neurogenic

detrusor non

overactivity in myelomeningocel
children and e (MMC) or spinal
adolescents: cord injury were
results of a subsequently
multicentre excluded
observational

cohort study.

BJU

International.
2009;
103(6):776-
781.

Incontinence in Neurological Disease

Patient characteristics

Children and adolescents

Inclusion criteria: i) confirmed neurogenic
detrusor overactivity due to MMC or spinal
cord injury confirmed by the history of the
patients and a urodynamic assessment (ii)
aged 1 to 18 rs (iii) treatment periods > 12
months (v) urodynamic assessment either
at > 12 months of treatment or al last
follow-up

Population:

199 MMC, 46 spinal cord injury, 10 other
diagnosis

Intermittent catheterisation 80.4%
propiverine 90.2% oxybutynin

MCC maximum cystometric bladder
capacity

Propiverin | Oxybutyni
e n
N=127 N=128
Median age | 7.18 7.98
yrs

151

Interventio
n

Propiverine
5 mg, or of
higher body
weight, 15
mg

Immediate
release

N=127

Compariso
n

Oral
oxybutynin

Immediate
release

N=128

Length of
follow-up

Urodynami
c
assessment
either at >
12 months
of
treatment
or al last
follow-up

Outcome
measures
maximum
cystometri
c bladder
capacity,

Source

of

funding
APOGEPHA
Arzneimittel
, Dresden,
Germany
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Median 29.2 31.6
body weight

kg

Male:female | 53:47 54:46
%

Incontinenc | 92.3 79.2
e%

MCC, mL

Before 145.9 221.8

Effect
Propiverine vs oxybutynin
MCC maximum cystometric bladder capacity mL

Before 145.9, after 242.3 (difference +96.4) vs 221.8, 310.0 (+88.2) (p=0.001 but doesn’t reported if for between or within differences)

Continence %
Before 7.7, after 31.6 (difference + 23.9) vs 20.8, 50.4 (+29.6)

No. of patients reporting adverse events
11/127 (9.4%) vs 22/128 (17.2%) RR 0.50 (0.26 to 1.00)

Number
Study type of
Reference Evidence level patients Patient characteristics

Painter KA et Retrospective N=30 Children with myelodysplasia and neurogenic

al. Long-term case series bladder who could not tolerate, or had no
intravesical N=63 response to, oral anticholinergics, or had high
oxybutinin recommended pressures on initial urodynamic studies and
chloride for oxybutinin intravesical oxybutinin was first line therapy.
therapy in therapy; 21

children with declined; 12

Incontinence in Neurological Disease

Male 18
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Intervention

Intravesical
oxybutynin
5mg twice
daily

Comparison

No comparator

Length of
follow-up
2-26
months
(mean
13months,
median 12
months)

Outcome
measures

Bladder
capacity

Continence

Side effects

Source
of
funding

not
stated
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myelodysplasia. withdrew Female 12
J Urol 1996; before follow Age 1-17 years
156: 1459- up cysto-
1462. metrography
(3 recurrent
UTls; 9
inconvenience
of crushing
tablets)
Effect

After treatment

Bladder capacity

Mean total bladder capacity increased from 209 (103) to 282 (148) mL, p<0.01 (mean 65% increase)
Safe bladder capacity increased from 157 (105) to 234 (147) mL, p<0.01 (mean 161% increase)

Mean end filling pressure decreased from 63 (24) to 56 (31) cm water, NS (mean 2.5% decrease)

Continence

Of the 29 incontinent, 3 (10%) achieved continence and 19 (65%) reported decreased use of pads; 1 continent and remained dry.

Side effects
No patient had systemic side effects.

Study type Number of
Reference Evidence level patients Patient characteristics
Palmer LS. Non- N=23 Children with myelodysplasia and
Complications of comparative neurogenic bladder dysfunction with
intravesical Case series inadequate response to, or
oxybutinin intolerable side effects of, oral

Incontinence in Neurological Disease
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Intervention

Intravesical
oxybutynin
1.25mg three
times daily,

Length of
Comparison follow-up
No 5 years
comparator

Outcome
measures

Side effects

Discontinuations

Source
of
funding

not
stated
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Study type Number of

Reference Evidence level patients

chloride therapy in
the pediatric
myelomeningocele
population. J Urol
1997; 157: 638-
640.

Effect
After treatment: Discontinuations

Patient characteristics

Length of

Intervention Comparison follow-up
increased as

necessary for

satisfactory

response

therapy
Male not stated
Female
Age 5-11 years

Source
Outcome of
measures funding

15/23 discontinued over 5 years; due to side effects in 6 patients (included agoraphobia, hyperactivity, dizziness, flushing, dry mouth, insomnia, rash, nausea, headache,
and bladder pain ; ineffectiveness in 5 patients; and inconvenience in 4 patients.

Number
Study type of
Reference Evidence level patients
Reddy PP et al. Non- N=30
Long-term comparative
efficacy and Case series
safety of
tolterodine in
children with
neurogenic
detrusor
overactivity. J
Pediatr Urol

2008; 4: 428-433.

Incontinence in Neurological Disease

Patient characteristics

Subjects who successfully completed one of
three 12-week open-label dose-escalation
studies of oral tolterodine; stable
neurological disease (meningomyleocoele,
sacral agenesis, spinal dysraphism, cerebral
palsy, traumatic spinal cord injury) and
neurogenic detrusor overactivity; between
5th and 95th percentile for weight or BMI.
Key exclusion criteria: urinary tract
abnormalities (except vesicoureteric reflux

grade Il or less)
Male 15
Female 15
Age mean 6.5 (4.6) yrs
6 month-4 yrs 14

154

Intervention

Oral
tolterodine
(4 months-4
years 0.2-
2mg twice
daily; 5-10
years 0.5-
4mg twice
daily; 11-16
years 2, 4 or
6mg once
daily
(starting
dose
according to
response in
original
studydose

Comparison

No
comparator

Length of
follow-up

12 months

Source
Outcome of
measures funding
Bladder Pfizer
capacity
Continence
Withdrawals
Treatment

satisfaction
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Effect
After treatment

Bladder capacity

5-10 years 9 adjustments
11-16 years 7 within these
ranges for

Race .

. efficacy or
Ll 24 safety
Black 4 reasons).
Not reported 2

Functional bladder capacity increased in first month of treatment in infants and children aged 6 months-4 years and 5-10 years (maintained at 12 months) but not aged

11-16 years.

Continence

Mean number of incontinence episodes per 24 hours decreased in all age groups (by around 45%, shown graphically)

Withdrawals
1 withdrew due to incontinence

Adverse events

29/30 had adverse event (most mild or moderate); most infections, gastrointestinal disorders, respiratory, thoracic and mediastinal disorders; none treatment-related.

7 treatment-related: 3 constipation; 1 moderate faecal incontinence, 1 dry mouth, 1 mild headache, 1 mild weight gain.

Treatment satisfaction

Parents of 24/26 completers willing to continue the treatment; 100% would recommend the treatment.

Studytype  Number

Evidence of
Reference level patients
Schulte-Baukloh Non- N=20
H et al. comparative
Urodynamic Case series

Incontinence in Neurological Disease

Patient characteristics

Children with neurogenic detrusor
overactivity due to an upper motor neurone
lesion; inclusion criteria 3 months to 18 years

155

Intervention Comparison
Propiverine No
hydrochloride comparator
0.4mg/kg body

Length of
follow-up
3-6
months

Outcome
measures

Reflex
volume

Source
of
funding

not
stated
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effects of
propiverine
hydrochloride in
children with
neurogenic
detrusor
overactivity: a
prospective
analysis. BJU Int
2006; 97: 355-
358.

Effect

After treatment

Maximum cystometric bladder capacity
Mean (standard error)

18/20 using clean intermittent

catheterisation

Age

6 month-4 yrs

mean 8.9 yrs;
median 5.6 yrs

14

5-10 years 9
11-16 years
meningomyelocoele 17
hypoxic brain damage 2
at birth

spinal cord injury 1

Increased from 166 (28.8) to 231.9 (34.8) mL, p<0.005

Bladder compliance
Mean (standard error)

Improved from 11.2 (2.8) to 30.6 (9.7) mL/cm water, p<0.01

Incontinence

weight twice
daily; increased
as appropriate
(anticholinergic
and calcium
channel
modulator; fewer
side effects of dry
mouth and
cognitive
impairment than
oxybutinin)

Maximum
cystometric
bladder
capacity

Bladder
compliance

Incontinence
score

Adverse
events

Incontinence score (0O=continent; 1=wet only once daily, usually during the night; 2=incontinence episodes less frequent than 50% between catheterisations; 3=
incontinence episodes less frequent than 50% between catheterisations) improved from 2.4 (0.2) to 1.6 (0.3), p<0.05 (i.e. improved 33%)

Adverse events
Incidence 10% (although 3 children had higher doses than recommended); 2 mothers reported difficulties with child’s concentration in school.

Incontinence in Neurological Disease
156



CONSULTATION DRAFT - APPENDICES
Evidence tables — clinical studies

What is the safety and efficacy of alpha adrenergic antagonists compared with a) other adrenergic

Reference

Abrams P, Amarenco G,
Bakke A et al.
Tamsulosin: efficacy
and safety in patients
with neurogenic lower
urinary tract
dysfunction due to
suprasacral spinal cord
injury. Journal of
Urology. 2003; 170(4 Pt
1):1242-1251. Ref ID:
ABRAMS2003

Study type No.
Evidence level pts

RCT, 263
multicentre,

several

countries in

Europe

Randomisation
and allocation
concealment
unclear,
double-blind

Incontinence in Neurological Disease

antagonists b) placebo/usual care in neurological disease?

Patient characteristics

Inclusion/exclusion: 18 years old or
older, neurogenic lower urinary tract
dysfunction (NLUTD) due to suprasacral
spinal cord injury; out of spinal shock
and in stable phase; neurogenic detrusor
overactivity (phasic wave 15cm H20 or
greater) or a voiding contraction; could
have other neurogenic voiding
dysfunctions; maximum urethral
pressure (MUP) during urethral pressure
profilometry (UPP) 60cm H20 or
greater; one or more urodynamic
findings during filling cystometry
(detrusor pressure 80cm H20 or greater,
bladder compliance 15mL/cm H20 or
less at filling rate 20mL/min) or voiding
cystometry (maximum detrusor pressure
during voiding 60cm H20 or greater,
residual volume greater than 30%
maximum cystometric capacity or
greater than 100mL). Drugs influencing
pharmacodynamics of tamsulosin not
allowed 1 month before to end of study;
medical treatment for NLUTDonly if
stable dose 1 month before to end of
study; antihypertensives had to remain
unchanged during study.

157

Intervention

Tamsulosin
0.4 mg
(n=88) or
0.8mg
(n=83)

Comparison

Placebo
(n=92)

Length
of
follow-
up

4 weeks
double-
blind
RCT
(plus
open
label
follow
up of
76% of
the
patients
tol
year)

Outcome
measures

Primary:
urethral
pressure
profilometry:
maximal
urethral
pressure (not
reported)

Secondary:
cystometry
variables;
urinary
frequency,
urgency, pads
used,
catheterisations,
Urinary
Symptoms
Questionnaire;
International
Prostate
Symptom Score;
adverse events

Source
of
funding

Yamanouchi
Europe BV.
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Baseline characteristics:
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Results:
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Discontinued due to any adverse events
Most commonly reported adverse events:
Dizziness
Abnormal ejaculation
Asthenia

4 (4.4%)

5 (5.6%)
0 (0%)
1(1.1%)

2 (2.3%)

1(1.2%)
3 (3.5%)
2 (2.3%)

2 (2.5%)

6 (7.4%)
2 (2.5%)
1(1.2%)

The authors concluded that most of the outcomes were not significantly different between tamsulosin and placebo after 4 weeks. They reported benefits in the 1 year
open label phase of the study (outside the scope of our clinical question) and concluded that placebo controlled trials may need to last for at least 6 to 12 months to
demonstrate superiority of active treatment over placebo.

O'Riordan JI, Doherty C, RCT, Ireland 18 Inclusion: Men younger than 50 years Indoramin Placebo 4 weeks  Residual not stated
Javed M et al. Do with multiple sclerosis attending a 20mg twice  (n=9) volume; self-
alpha-blockers have a Feralaiaaiiern neurology service; symptoms of urinary  daily (n=9) administered
role in lower urinary il llleesriia tract dysfunction and residual volume symptom score:
tract dysfunction in concealment greater than 50mL. irritative
multiple sclerosis? unclear; single symptoms of
Journal of Urology. blind Exclusion: History of spinal injury, frequency,
1995; 153(4):1114- significant cardiovascular, renal or urgency and
1116. Ref ID: hepatic disease, taking beta-blockers or nocturia, and
ORIORDAN1995 other antihypertensives, clinical relapse obstructive
during trial period. symptoms of
hesitancy,
quality of
Baseline characteristics not stated stream,
except that mean flow rate was T
significantly better in the placebo group incomplete
than the intervention group at baseline emptying and
(p<0.05). terminal
dribbling (each
Proportion using catheters no stated symptom
graded 0-3)
Results:
Placebo Indoramin p value for difference

Peak flow rate

Worsened by 7.4%

Improved by 41%

p<0.05

Mean residual volume (mL)

Incontinence in Neurological Disease
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Baseline 162 223
After treatment 124 166
Change 24% 26%
Meant total symptoms score NS
Baseline 8.75 9.40
After treatment 7.75 7.80
Change 12% 18%

Adverse effects on indoramin: 1 patient suffered a generalised macular rash; 2 patients had retrograde ejaculation.
Adverse effects on placebo: 1 patient suffered nausea.

No patients withdrew due to side effects.

Authors concluded that improvements in urinary flow rates and symptoms were only mild and there were side effects suggesting that indoramin is unlikely to be of
general clinical value.

Petersen T, Husted SE, RCT, Denmark 19 Inclusion: Difficulty in voiding, residual Prazosin Placebo 6 weeks Maximal flow Danish
Sidenius P. Prazosin urine above 20% of the actual bladder increased by each active  Residual urine Multiple
treatment of e e e capacity and detrusor hyperreflexia. 0.5mgdaily  N-19 treatment Sclerosis
neurological patients indl Allleestan Exclusion: Age above 70 years, mental to 3mg + 2 weeks Society
with detrusor unclear; reduction, renal and liver insufficiency three times washout in
hyperrefleXIa and double-blind and prostatic hypertrophy' a day between
Z!ads.le.r errs1ptyidn.g . ATGESEAT treatments.
Isability. Scandinavian  yesjgn with 6 Baseline characteristics (not shown by N=19

Journal of Urology & K h

WeeKs eac treatment group): Mean age 51 years
Nephrology. 1989; e

(range 27 to 68 years), 4 men and 15

23(3):189-194. Ref ID: 2 . . -
e treatment + women. Diagnoses: multiple sclerosis

weeks 14, spastic paraparesis familiaris 4,

washout in arachnoiditis 1.

between

treatments.

However, dose
increased by
half a tablet
per day until
maximum

Incontinence in Neurological Disease
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dose reached
or side effects;
could unblind
patients
and/or
investigators.

Results:

Subjective preference: In one patient, voiding difficulty disappeared and micturition became normal after prazosin treatment. In the remaining patients, the sensation of
incomplete bladder emptying and difficulty in voiding were reported unchanged. Concerning frequency of voiding and incontinence episodes, 5 patients preferred the
active treatment, 1 preferred placebo and 12 did not prefer either treatment to the run-in periods. Mean number of voluntary micturitions per day: 7.0 (2.9) on placebo
and 7.0 (2.6) on prazosin. Incontinence episodes (registered in 9 patients during both treatment periods) fell insignificantly from 2.6 daily with placebo to 2.1with
prazosin.

N Placebo Prazosin Paired difference
Maximal flow (mL/s) 18 7 (3.8) 8 (6.8) 1(4.8)
Residual urine (mL) 18 248 (168) 250 (219) 2 (171)

Side effects:

An increase in incontinence episodes was reported by 4 patients during placebo and 2 during active treatment.
Dizziness was reported by 3 patients during placebo and 7 during active treatment.

Oedema in the legs was reported by 1 patients during placebo and 4 during active treatment.

The authors concluded that only in very few patients did prazosin ameliorate the bladder emptying disability.

Schulte-Baukloh HM. Observational N=17 Children with upper motor neurone Alfuzosin 2.5 None 3 weeks Continence None
Alfuzosin in the study lesions with urodynamically confirned mg in Side effects reported
treatment of high leak- detrusor hyper-reflexia. children > 2

point pressure in yrs one

children with times daily

Patient population: females:male 6:11,

neurogenic k.)ladder. mean age 6.3 yrs (range 0.25 to 16). increas.ed to
BJU International. Aetiology: 12 myelomeningocele, 1 three times
2002; 90(7):716-720. daily

tethered cord syndrome, one intraspinal

Ref ID: tumour, 2 spinal cord injury and 1

Incontinence in Neurological Disease
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SCHULTEBAUKLOH2002 perinatal cerebral palsy.

N=4 on anticholinergics for at least 6
months. N=5 clean intermittent
catheterisation was used but this
therapy alone was insufficient to keep
the bladder pressure at < 40 cmH20

Effect

Continence

o H H 4
There was no measurable change in continence

Side effects
3/17
“side effects were rare and not severe”

Does the use of the following direct treatment
e Clinical assessment

e Urine culture

e Residual urine estimate

e Bladder diary/frequency volume chart

No papers were identified for this question

Does the use of the following direct treatment or stratify risk (of renal complications such as

hydronephrosis):
e Filling cystometry

e Leak point pressure measurements.

Incontinence in Neurological Disease
163

In the
younger
children
medication
was started
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e Pressure-flow studies of voiding

e Video urodynamics

Higher risk group — children with myelodysplasia

Study type Number

Evidence of
Reference level patients Patient characteristics
Bauer SB, Hallett M, Observation  N=36 Consecutive newborns with

Khoshbin S et al.
Predictive value of
urodynamic evaluation
in newborns with
myelodysplasia. JAMA.
1984; 252(5):650-652.
Ref ID: BAUER1984

myelodysplasia. In each child
the myelomeningocele was
repaired with 24 hrs of birth,
and, when indicated, the CSF
diverted.

al study
(prospective)

Incontinence in Neurological Disease
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Intervention

As soon as possible
after the
neurosurgical
operations or when
the child’s condition
allowed, serum
creatinine level, urine
cultures, neurologic
examination,
excretory urogram
and urodynamic
studies were
performed. If the
excretory urogram
was abnormal or if
the urodynamic study
disclosed
incoordination of the
detrusor external
urethral sphincter, a
voiding
cystourethrogram
was obtained

Comparison

Length of
follow-up

Follow-up
urodynamic
studies
were done
semiannuall
y in all
children
with
dyssynergic
sphincter
activity, as
increasing
postvoiding
volume of
urine, or an
abnormal
urogram. In
the
remainder,
urodynamic
assessment
was
performed
yearly.
Follow-up
ranged from
18 to 48
months

Outcome
measures

Urodynamic
findings

Source
of
fundin
8

None
reporte
d
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Effect

The urodynamic studies showed that 18 (50%) of the 36 children had incoordination of the detrusor-external urethral sphincter. Three of these had hydronephrosis on
the initial excretory urogram. Severe hydroureteronephrosis, massive reflux, or an enlarged bladder with a large post voiding volume or urine developed within six
months of birth in seven, before 2 yrs of age in two, after two years of age in one. Thirteen (72%) of 18 children with dyssynergia were found to have these
abnormalities. The five infants with incoordination of the detrusor-external urethral sphincter who urinary tracts did not deteriorate had milder forms of dyssynergia.

Nine newborns had synergic activity of the external uretheral sphincter. In two (22%), dyssynergia and subsequent decompensation of the urinary tract developed. Of
the nine neonates with absent electromyographic activity in the external urethral sphincter, only one experienced deterioration of the urinary tract, and this child had
elevated urethral resistance.

The incidence of urinary tract decompensation was significant different (x>=19.6, 2 df, p<0.001) among the three groups of newborns differentiated by the nature of
electromyographic activity at the time of initial urodynamic study. No correlation could be made between the level of the neurological lesion and the type of activity of

the external sphincter or the development of deterioration of the urinary tract.
16/36 (44%) of infants required treatment for deterioration of the urinary tract.

Authors conclusion

Infants with dyssynergia of the detrusor-external sphincter are at high risk of deterioration of the urinary tract; they should be followed up closely and intermittent

catheterisation should be started early.

Reference

McGuire EJ,
Woodside JR, Borden
TA et al. Prognostic
value of urodynamic
testing in
myelodysplastic
patients. Journal of
Urology. 1981;
126(2):205-209. Ref
ID: MCGUIRE1981

Effect

Study type
Evidence
level

Retrospective
observational

Detrusor response to filling

Number
of
patients

N=42

Patient characteristics

Patients with myelodsplasia

Intervention

Serial radiographic
studies that included
excretory urography
(IVP) and voiding
cystourethrography,
all had undergone
urodynamic
evaluation (urethral
pressure
profilometry,
cystometrogram)

Comparison

Length of
follow-up
Mean 7.1
yrs (range
3to 15
yrs)

Outcome Source

measures of
funding

Detrusor response  None

to filling reported

Urodynamic

findings in relation
to IVP and voiding
cystourethrography

Of the 42 patients 7 (17%) showed reflex detrusor activity in response to bladder filling. In 3 of these 7 patients intravesical pressure at the time of urethral leakage
(urethral opening pressure) was higher than maximal resting urethral closing pressure values as determined by the profile technique, while in 4 it was lower. In the

Incontinence in Neurological Disease
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former 3 patients discoordinate activity between the detrusuor and external sphincter was present, while in the latter 4 patients coordinate detrusor and sphincter
activity occurred. 35/42 (83%) patients showed areflexic detrusor dysfunction. Detrusor pressure response to volume increments varied: 5 patients showed no
significant intravescial pressure response to volume increments and demonstrated a large bladder capacity without urethral leakage, while 30 showed a progressive
increase in pressure without increasing volume culminating in urethral leakage when intravesical and intraurethral pressures were equal.

Urodynamic findings in relation to excretory urography (IVP) and voiding cystourethrography

A total of 20 patients showed intravesical pressures < 40 cm. water at the time of urethral leakage, while 22 showed pressures greater than this value. No patients in the
low pressure group suffered vesicoureteral reflux and only 2 showed evidence of urethral dilation on an IVP. Urethral dilation resulted in resolution of upper urinary
tract changes in these 2 patients. In contrast, the patients who demonstrated higher peak urethral closing pressures and, consequently, higher intravesical pressures at
the time of urethral leakage had significantly more clinical problems. 15 (68%) had vesicoureteral reflux, 18 (81%) showed uretral dilation on an IVP, 8 underwent an
operative procedure to decrease urethral resistance and 7 underwent urinary diversion. One patient ultimately required a renal transplant into an ileal loop diversion. In
all, 17 operative procedures were performed, including 2 ureteral reimplantations.

Relationship of urethral opening pressure to ureteral complications

Urethral opening pressure

< 40 cm water No. (%) > 40 cm water No. (%)
Vesicoureteral reflux 0 15 (68)
Ureteral dilation 2 (10%) 18 (81)

The major clinical problems were incontinence in patients with low urethral closing pressures and the degree of urinary retention, upper urinary tract deterioration and
the development of vesicoureteral reflux in those with higher urethral closing pressures

Authors conclusion

There is a striking relationship between urethral closure pressure and intravesical pressure at the time of urethral leakage and the clinical course in this group of
myelodysplastic patients is demonstrated. Every patient with a normally closed vesical outlet was continent on intermittent catheterisation and an anticholinergic agent,
while nly 60% of patients with open bladder outlets similarly treated achieved good urinary control and none was dry. Treatment options for patients with high urethral
closed pressures include intermittent catheterisation and anticholinergic medications or a sphincter ablative procedure to decrease the outlet resistance combined with
anticholinergic therapy and implantation of an artificial sphincter. However, only longer follow,up will determine if these therapeutic regimens will prevent upper
urinary tract deterioration
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Study type
Evidence

Reference level

Seki NA. An analysis of
risk factors for upper
urinary tract
deterioration in
patients with
myelodysplasia. BJU
International. 1999;
84(6):679-682. Ref ID:
SEKI1999

Observational
study (cross-
sectional)

Number
of
patients

N=39

N=63
reviewed

Patient characteristics

Patients with myelodysplasia.
Inclusion criteria included: not
to have been managed by
either intermittent or
indwelling catheterisation
before being referred to the
hospital. The basic evaluations
for inclusion in the study were
an excretory urogram, a
voiding cysto-urethrogram and
a baseline urodynamic study
which had been performed
within 30 days after the first
visit. None of the patients
were managed using
anticholinergic agents during
the study.

Length of
Intervention Comparison follow-up
Basic evaluations for - NA

inclusion in the study
were excretory
urogram, a voiding
cysto-urethrogram
and a baseline
urodynamic study
which had been
performed within 30
days after the first
visit

Outcome Source

measures of
funding

Predictors of None

vesico-utereric  reported

reflux (VUR)

and

hydronephrosis

Of the 39 patients, 15 (39%) showed some degree of vesico-ureteric reflux (VUR) and hydronephrosis was identified in five patients (13%) at evaluation. The results of

the stepwise logistic regression analysis showed that a high level of MUCP and the presence of DSD were selected as having the most effective combination of factors for
the incidence of VUR. A high level of MUCP was also selected as a significant factor that correlated with the incidence of hydronephrosis. The OR of the selected factors
were all > 1, indicating that the presence of DSD and a high level of MUCP increased with risk of upper urinary tract deterioration.

Authors conclusion

The results clinically confirm a significant correlation in myelodysplastic patients between the degree of upper urinary tract deterioration and abnormal lower urinary

tract function, especially for the disordered function of the urethral control mechanism.

Variables Coefficient SEM OR P
VUR

MUCP 0.10 0.04 1.10 0.013
DSD 2.93 1.04 18.76 0.005
Hydronephrosis

MUCP 0.07 0.03 1.08 0.034
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DSD ns ns ns 0.074
Study type Number Outcome Source
Evidence of Length of measures of
Reference level patients  Patient characteristics Intervention Comparison follow-up funding
Sidi AA, Dykstra DD, Prospective N=30 Neonates with Voiding - Testing Detrusor None
Gonzalez R. The value  observational myelodysplasia. cystourethrography including characteristics, reported
of urodynamic testing  study with fluoroscopic urodynamic electromyography
in the management of Patient population: 18 female monitoring, normal performed  findings,
neonates with 217 919 (TS FE S excretory urogram 7 to 10 radiographic
myelodysplasia: a (IVP) and days after findings
prospective study. urodynamics birth and
Journal of Urology. (including filling after
1986; 135(1):90-93. cystometry, surgical
Ref ID: SIDI1986A electromyography) repair

Effect
Detrusor characteristics

Of the new borns 12 (40%) showed reflex detrusor contraction in response to filling, including 9 (30%) with a coordinated detrusor and sphincter, and 3 (10%) with
detrusor-sphincter dyssynergia. Of the 18 newborns in whom a detrusor contraction was absent 3 (10%) had atonic large bladders without an increase in intravesical
pressure and 15 (50%) showed decreased-compliance bladders, including 6 (20%) with high pressures and 9 (30%) with low pressures.

When classified into groups 9 newborns were classified as group 1 (detrusor-sphincter dyssynergia and high pressure, decreased-compliance) and 21 as group 2 (atonic,
nondyssynergic and low pressure, decreased compliance)

Electromyography findings

Detrusor characteristics Lower motor neuron lesions No. (%) Normal bioelectrical activity Total No. examined
Detrusor-sphincter dyssynergia 2 (67) 1 3

Normal 1(11) 8 9

Atonic 2 (100) - 2

Decreased compliance

Low pressure 8 (100) - 8

High pressure 2 (50) 2 4

Radiographic findings, treatment and follow-up
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The initial studies showed that 5 (55.5%) newborns in group 1 had abnormal radiographic findings, 4 of whom were treated with suppressive antibiotics, clean
intermittent catheterisation and anticholinergic medication. The remaining patient underwent vesicostomy that was closed when he was 12 months old, and
anticholinergics and clean intermittent catheterisation were instituted. Follow up has shown that in 2 children radiographic changes reversed to normal after 5 and 14
months, in 2 the changes remained stable for a follow up periof of 12 and 14 months, and in 1 deterioration occurred after a follow-up period of 36 months.

Four neonates in group 1 with normal radiographic findings were treated expectantly. On follow up examinations they all had radiographic changes (at ages of 6, 7, 19,
and 22 months) and, subsequentky, were placed on anticholinergics and clean intermittent catheterisation.

The intitial studies revealed abnormal radiographic findings in only 6 newborns from group 2 (28.5%). A suppressive antibiotic was instituted for those patients and
follow up has shown that radiographic changes reversed to normal in 4. One child remained stable after a follow up period of 12 months and 1 progrssed from grade | to
grade IV vesicoureteral reflux within 6 months. Repeat urodynamic testing in this child has shown that the previously atonic bladder changed to a high pressure,
decreased-compliance bladder. Subsequently, he underwent ureteral reimplantation and was placed on clean intermittent catherisation with anticholinergics. None of
the children from group 2 with normal intial radiographic studies has shown changes on follow up.

Length
of Outcome Source
Study type Number of follow-  measures of
Reference Evidence level patients Patient characteristics Intervention Comparison up funding
Galloway NT, Prospective N=171 Patients with Urodynamics: - Mean Development None
Mekras JA, and myelodysplasia fluid filled 2.3 yrs of upper reported
Helms M et al. retrospective cystometry and tract changes

An objective observational
score to predict  study

upper tract

deterioration in

myelodysplasia.

Journal of

Urology. 1991;

145(3):535-537.

Ref ID:

GALLOWAY1991

Effect
AIM: To develop and objective score to describe urodynamic findings in myelodysplasia

sphincter

Patient population: Mean
electromyography

patient age at the time of
urodynamics 4.8 yrs (range
newborn to 36 yrs)

Scores (hostility scores) were calculated for each patient (total score 0 to 10). A score of 10 would mean the bladder is of low compliance and has high pressurr
hyperreflexic detrsor contractions, sphincter dyssynergia, high leak pressure and significant vasicoureteral reflux.

Reference scale
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Score
0 1 2
Reflux (rt and It) Absent Grade I-lI Grade I+
Hyperreflexia Absent 15-50 >50 cm water
Compliance >20 10-20 <10
Leak Pressure <25 25-50 >50 cm water
Sphincter Relaxing Nonrelaxing Dyssynergic

Mean score for the total group was 5.02 (range 0 to 10)

Relation of hostility score to the fate of the upper tracts

To investigate the predictive value of the hostility score only patients who had normal upper tracts at the time of urodynamic study we included. For those patients who
were managed expectantly the urodynamic study was considered to reflect truly the lower urinary tract status during follow up. For patients in whom a treatment
change was made, the result of a further study while on treatment was used so that the study would reflect more truly the lower tract status during followup.

Of 73 patients with normal upper tracts at the time of urodynamics the hostility scores ranged from 1 to 7. Hydronephrosis later developed in 14 of these patients. The
mean duration of follow-up was 2.2 yrs and for those in whom it did not develop was 2.3 yrs. No patient who initially presented with normal upper tracts had a hostility
score of less than 5 later had upper tract changes. There was a highly significant difference between the groups (p=0.0005). Four of the individual components of the
score had predictive value. Outlet resistance (leak pressure) (p=0.001), compliance (p=0.004), sphincter behaviour (p=0.015) and reflux (p-0.017). The score for detrusor
contractility did not demonstrate a significant trend.

Authors conclusion

In 171 myelodysplastic patients a significant correlation was demonstrated between the score and upper tract studies at the time of urodynamics and the score and the
management decision.

Source
Study type Number Outcome of
Evidence of Length of measures fundin
Reference level patients Patient characteristics Intervention Comparison follow-up g
McLorie GA, Perez- Prospective N=213 Patients with myelodysplasia Continence, urinary 2yrsof data Urodyanmics None
Marero R, Csima A et observationa and neurogenic bladder tract infections, collection including reporte
al. Determinants of | study impairment. Patients were radiographic cystometry d
hydronephrosis and included in the study when evaluations and urethral
renal injury in patients they were advised to start a (excretory urograms pressure
with program of clean intermittent (IVPs) and voiding profilometry
myelomeningocele. catheterisation (CIC). The cystourethrograms,
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Journal of Urology.
1988; 140(5 Pt
2):1289-1292. Ref ID:
MCLORIE1988

Effect

indications for CIC included
incomplete bladder emptying,
upper urinary tract
decompensation,
vesicoureteral reflux and
combination of these
conditions.

Patient population: The
majority were infants and
young children, and the study
included both sexes. Children
with all spinal levels involved
were treated

single urodynamics

Sought to determine
those factors present
at the initial visit that
would correlate with
the hydronephrosis
grading on the IVPs at
that or any of the
visits. All parameters
including patient age,
sex, site of
neurological lesion,
reflux, bladder shape,
bladder volume,
uninhibited
contractions,
maximum urethral
pressure and
dyssynergia, as
measured in the
initial visit were
contrasted against
the hydronephrosis
grade at any visit

In the regression analysis we identified a constellation of urodynamic and radiographic parameters that influenced the grade of hydronephrosis. The regression
coefficient was 0.49. These factors included an elevated urethral pressure profile, bladder volume smaller than the mean volume for age, presence of urethrovesical
dyssynergia, and presence and grade of vesicoureteral reflux. Each of these was treated as independent variables in the analysis and reached a significant level of less
than 0.05.

Urodynamic variables

Elevated urethral pressure profile (p=0.008), bladder volume at or less than the mean for age (p=0.01) and presence of vesicourethral dyssynergia (p0.02) contributed to
elevated hydronephrosis grade.

Conclusion

We described a statistical analysis confirming that radiographic and urodynamic criteria can correlate with deterioration of the upper urinary tract.
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Study type Number
Evidence of
Reference level patients
Wang QW, Retrospective 200
Wen JG, study, China
Song DK et
al. Is it
possible to
use
urodynamic
variables to

predict upper
urinary tract
dilatation in
children with
neurogenic
bladder-
sphincter
dysfunction?
BJU
International.
2006;
98(6):1295-
1300. Ref ID:
WANG2006.

Incontinence in Neurological Disease

Patient characteristics

Inclusion: Children with neurogenic bladder
sphincter dysfunction

Exclusion: Hydronephrosis due to renal calculi

and PUJ obstruction

Baseline characteristics:

upper urinary no
tract dilatation | UUTD
(UUTD:
bilateral
hydronephrosis
and VUR)
n 103 97
boys 71 68
girls 32 29
Mean (SD) age, | 10 yr, range 1- | 11,
range 18 yr 0.25-
18 yr
Occult spina 24 28
bifida
Cystica spina 33 33
bifida
Cystica spina 25 24
bifida repaired
Primary 15 7
tethered cord
syndrome
Spinal cord 6 (mean time 5

172

Length
of
follow-

Intervention Comparison up

Routine - Unclear
urological,

neurological

and

urodynamic

examinations;

ultrasound,

VU,

cystography,

spinal MRI.

Urodynamic
risk score
(URS):
bladder
compliance
(BC)
<9mL/cm
H20=1
point,
detrusor leak
point
pressure
(DLPP) >40cm
H20=1
point, and
acontractile
detrusor
(ACD) =1
point;
summed to
give a score

Outcome measures

Predicting upper
urinary tract
dilatation (UUTD)
from urodynamic
risk score based on
bladder compliance
(BC) <9mL/cm H20,
detrusor leak point
pressure (DLPP)
>40cm H20 and
acontractile
detrusor (ACD)

Source
of
funding

Innovation
and Talent
Research
Foundation
of Henan
Province,
China,
Henan
Innovation
Project ofr
University
Prominent
Research
Talents
(HAIPURT)
and
National
Natural
Science
Foundation
of China
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range 0-3.
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Results:

Group 1- grade 1 hydronephrosis and pelvic dilatation of < 1 cm; group 2 — grade 2-3 hydronephrosis and pelvic dilatation of > 1 cm but < 1.5 cm, and mild dilatation of
the renal calyces; and group 3 — grade 4-5

hydronephrosis with pelvic dilatation of > 1.5 cm, mid-range dilatation of the renal calyces and thinning of renal parenchyma. Control group — children with NSBD but no
upper urinary tract dilatation and vesicoureteral reflux

Urodynamic risk score and upper urinary tract changes
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Using a urodynamic risk score 22, sensitivity to predict upper urinary tract dilatation in children with neurogenic bladder sphincter dysfunction was 68% (70/103) and
specificity was 82% (70/85).

Authors concluded that a low bladder compliance, increased detrusor leak point pressure and acontractile detrusor arte good urodynamic factors to predict upper
urinary tract dilatation in children with neurogenic bladder sphincter dysfunction, and these factors increase the occurrence and grade of upper urinary tract dilatation. A
urodynamic risk score >2 is the criterion for an accurate diagnosis of upper urinary tract dilatation, with a sensitivity of 68% and a specificity of 82%. Even for children
with normal urodynamic findings, close follow up is important for early diagnosis and timely treatment, as well as preventing progressive upper urinary tract dilatation.

Higher risk groups — spinal cord injury

Number Outcome Source
Study type of Length of measures of
Reference Evidence level patients Patient characteristics Intervention Comparison follow-up funding
Khanna R, Prospective N=100 Males with spinal cord injury Urodynamics Na Urodynamics  Urodynamic None
Sandhu AS, observational aged 21-56 yrs performed findings reported
Doddamani D.  study every3to6
Urodynamic mths. 82%
management patients
of neurogenic underwent 3
bladder in or four
spinal cord studies
injury.
Medical
Journal Armed
Forces India.
2009;
65(4):300-304.
Ref ID:
KHANNA2009
Effect

At baseline, no urodynamic findings were normal. Findings included detrusor hyperreflexia with detrusor external sphincter dyssynergia (DESD) in 85% of patients with
thoracic lesions; detrusor hyperreflexia without DESD in 35% of patients with cervical and lumbar lesions; and detrusor areflexia in 40% of patients with lumbar lesions.
The use of clean intermittent catheterisation and anticholinergic medication was instituted in all patients. The table below describes the complications found in this
study. The authors conclude that repeated urodynamic studies are an essential aid in managing the evolving nature of the bladder dysfunction in spinal cord injury.
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Reference

Kim YH, Kattan
MW, Boone
TB. Bladder
leak point
pressure: the
measure for
sphincterotom
y success in
spinal cord
injured
patients with
external
detrusor-
sphincter
dyssynergia.
[Review] [23
refs]. Journal
of Urology.
1998;
159(2):493-

Study type
Evidence
level

Retrospectiv
e
observationa
| study

Number
of
patients

N=55

Incontinence in Neurological Disease

Patient characteristics

Patients with spinal cord injury
who had undergone
transurethral resection of the
external bladder for bladder
management

Patient population: mean age
50 yrs range 34 to 7). Levels of
spinal cord injury included 37
cervical (67.3%), 17 thoracic
(30.9%) and 1 lumbar (1.8%).
Each patient underwent a
mean of 1.3 resections (range
1to 3). The interval since the
last resection ranged from 1 to
27 yrs (mean 11.9 yrs). Mean
duration of injury was 21 yrs
(range 6 to 47 yrs)

Intervention

Urodynamics

176

Comparison

Length of
follow-up

Performed
every 1to 3
yrs, most
recent
reviewed
for this
study

Outcome
measures

Leak point
pressure,
bladder
compliance,
persisting
external
detrusor
sphincter
dyssynergia

Source
of
funding

None
reported
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Effect

AIM: Examination of elevated bladder leak point pressure after transurethral resection of the external sphincter as an indicator of failure

36/55 (65%) patients had bladder leak point pressure greater than 40 cm water and 19/55 (35%) had pressure less than 40 cm water. There was no significant

correlation between elevated bladder leak point pressure and the presence of reflux, stones, bacteriuria or autonomic dysreflexia. There was a significant correlation

between elevated bladder leak point pressure and renal damage (p=0.021) and persistent external detrusor-sphinecter dyssynergia (p=0.00008). There was no
significant correlation between bladder leak point pressure greater than 40 cm water and the presence of an indwelling catheter.

Authors conclusion

Bladder leak point pressure greater than 40 cm. of water is a valid indicator of failure of transurethral resection of the external sphincter since there is a significantly

higher incidence of upper tract damage and persisting external detrusor-sphincter dyssynergia in these patients.

Higher risk groups - Parkisonson’s disease and transurethral prostatectomy

Study type
Evidence
Reference level
Staskin DS, Retrospectiv
Vardi Y, Siroky e
MB. Post- observationa
prostatectomy | study
continence in
the
parkinsonian
patient: the

significance of
poor voluntary
sphincter
control.
Journal of
Urology. 1988;
140(1):117-
118. Ref ID:
STASKIN1988

Effect

Of the patients 36 required transurethral prostatectomy, while 14 were unobstructed and did not undergo an operation.

Continence status

Number
of
patients

N=50

Patient characteristics

Patients with Parkinson’s
disease undergoing
transurethral prostatectomy
for benign prostatic
hypertrophy

Patient population: Mean age
67 yrs (range 50 to 82 yrs)

Intervention

Urodynamics
including
cystometry,
voluntary
sphincter control
and presence of
detrusor
hyperreflexia

Comparison

Length of
follow-up

mean
postoperativ
e duration
9.2 mths
(range 1 to
28 mths),

Outcome
measures

Continence,
Urodynamic
S

Source
of
funding

None
reported

Of 50 patients 39 (78%) were continent, while 11 (22%) were not (nine had urge and two overflow incontinence), The continence rate in the operative group was 83%
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and it was not statistically different from that in the nonoperative group which was 63%.
Change in continence status

Postoperatively, 26 of the 36 patients (72%) were continent and 10 had urge incontinence, Of 30 patients continent before transurethral prostatectomy 24 remained
continent postoperatively, while six had urge incontinence. Thus, the incidence of de novo incontinence was 6 of 30 patient (20%), Of six patients continent before the
operation, four continued to have urge incontinence and two patient became continent.

Of 50 patients 46 (92%) had detrusor hyperreflexis while four had noncontractile bladder. In the operative group two patients had a noncontractile bladder regained
detrusor contractility postoperatively, Since hyperreflexia was extremely common preoperatively and postoperatively, no relationship to the development of
incontinence could be discerned,

Voluntary sphincter control

Of the 50 patients 33 (66%) demonstrated normal sphincter control and 17 did not. In the operative group normal voluntary sphincter control was found in 26 patients
(72%), while in the nonoperative group it was present in only 50% but this was not statistically significant,

In the entire group of 50 patients, continence was highly associated with the presence of normal voluntary sphincter control. Of the 33 patients with normal voluntary
sphincter control 31 were continent compared to only 8 of 17 with poor voluntary sphincter control (p<0.01). The association between continence and normal voluntary
sphincter control was present within the operative and nonoperative subgroups as well.

The presence or absence of voluntary sphincter control did not change postoperatively. Postoperatively, 25 of 26 patients with normal voluntary sphincter control were
continent, compared with only one of ten with abnormal voluntary sphincter control (p<0.002). Of the patients who were continent preoperatively five of six with
abnormal voluntary sphincter control became incontinent postoperatively compared to only one of 24 with normal voluntary sphincter control. Surprisingly, both
patients who were incontinent preoperatively but who had normal voluntary sphincter control became continent postoperatively and none of the four with abnormal
voluntary sphincter control became continent.

1 Higher risk patients — men with multiple sclerosis

Study type Number Outcome Source
Evidence of Length of measures of
Reference level patients  Patient characteristics Intervention Comparison follow-up funding
Blaivas JG, Barbalias Observational N=27 Consecutive patients with On the basis of the - Not Development  None
GA. Detrusor-external  study multiple sclerosis underwent clinical history and reported of serious reported
sphincter dyssynergia (prospective) synchronous urodynamic findings complications
in men with multiple video/pressure/flow patients were
sclerosis: an ominous electromyography studies as managed according
urologic condition. part of a prospective to a rationale
Journal of Urology. evaluation of voiding dictated by the
1984; 131(1):91-94. disturbances in these patients.  underlying
Ref ID: BLAIVAS1984 Each patient underwent pathophysiological
detailed neurological and conditions. All
urological evaluation, patients initially were

excretory urography (IVP) and managed
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Effect
18 men had detrusor-external sphincter dyssynergia.

routine blood and urine
studies.

Study reports on 27 males.

Patient population:
male:female 27:59. Males
were aged between 22 and 64
yrs, mean 41 yrs. In the 27
men the duration of multiple
sclerosis averaged 11 yrs (1 to
21 yrs). Average grade of
multiple sclerosis 2 (Grade of
multiple sclerosis: grade 1 —
minimal neurological disease,
and patients were ambulatory,
self sufficient and led normal
active lives, grade 2 —
moderate neurological
abnormalities with obvious
neurologic findings that
interfered with daily-life style
yet patients remained
ambulatory and self-sufficient
and grade 3 — overt
neurological findings and
patients were confined to bed
or wheelchair)

conservatively, with
minimally invasive or
pharmacologic
treatment. For
patients with
detrusor-external
sphincter dyssynergia
treatment with
propantheline
bromide and
intermittent self-
catheterisation was
recommended.
Patients who could
not tolerate
propantheline or in
whom it was
ineffective, or those
who could not master
intermittent self-
catheterisation were
treated with a
condom catheter.
Patients who could
not tolerate a
condom catheter
were treated with an
indwelling vesical
catheter.

Only 7 of the 18 men with dyssynergia agreed to be treated with propantheline and intermittent self catheterisation: 2 suffered urinary sepsis during the 1 yr of
treatment (1 underwent external sphincterotomy), 2 had persistent incontinence despite treatment (1 underwent elective supravesical urinary diversion and 1 was
treated with condom catheter drainage), 1 had vesicoureteral reflux without sepsis and 2 had no further complications. Of the remaining patients 5 were treated with
condom catheter drainage alone (2 underwent transurethral external sphincterotomy at 2 and 3 years, respectively, for urinary sepsis and 3 had no urinary
complications), 5 were treated with an indwelling vesical catheter and 1 refused any treatment at all. Episodes of life-threatening sepsis recurred after 1 to 4 yrs in 4 of
the 5 patients treated with indwelling catheters (2 ultimately underwent transurethral supravesical urinary diversion and 2 underwent transurethral external
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sphincterotomy), while in the remaining patient remission of the multiple sclerosis was associated with the disappearance of detrusor-external sphincter dyssynergia.

An excretory urography (IVP) revealed normal upper tracts in 21 patients, while 5 with detrusor-external sphincter dyssynergia has bilateral hydronephrosis (grades 3 to
4 in 3 patients with type 3 dyssynergia, and grades 1 to 2 in type 1 and 1 with type 3 dyssynergia). One patients with type 1 dyssynergia had a small caliceal stone.

Of the 9 men without detrusor-external sphincter dyssynergia 3 underwent transurethral prostatectomy because of benign prostatic hypertrophy, 1 had elective
supravesical urinary diversion because of persistent urinary incontinence despite multiple trials of conservative treatment, 1 was treated with a condom catheter alone
and the remaining 4 did not undergo specific treatment. None of these patients suffered any serious complication.

Relationship among urologic complications, grade of multiple sclerosis and type of detrusor-external sphincter dyssynergia

Complications Grade of multiple Type of detrusor-external

sclerosis sphincter dyssynergia*

1 2 3 1 3
None 3 8 6 4 2
Sepsis 0 1 6 3 3(2)
Reflux 1 1 - (1) 1 1(1)
Stones 0 0 1(2) 1 1(1)
Hydronephrosis 0 -(1) 1(4) 1 - (4)
Totals 4 10 14 10 7**

Numbers in parenthesis refer to patients with > 1 complication * Excludes 1 patients in whom the grade of dyssynergia was not recorded ** 1 patient had sepsis,
vesicoureteral reflux and hydronephrosis; 1 had stone and hydronephrosis, and 1 had sepsis without other complications

Authors conclusions

Urological complications were correlated highly to the presence of detrusor-external sphincter dyssynergia and the severity of the multiple sclerosis but not the duration
of multiple sclerosis, age of the patient or type of dyssynergia. Although no treatment was without complications it appears that either anticholingerics plus intermittent
self-catheterisation or condom catheter drainage is superior to an indwelling catheter for initial conservative treatment. External sphincterotomy or urinary diversion
may be necessary if conservative treatment fails.

Higher risk patients — children with anorectal anomalies

Study type Number Outcome  Source
Evidence of Length of measures of
Reference level patients Patient characteristics Intervention Comparison follow-up funding
De Filippo RE, Prospective N=26 Infants born with anorectal Urodynamics - Urodynamic Leak point  None
Shaul DB, observational malformations. Patients entered data was pressure reported
Harrison EA et study the study along a collected at
al. Neurogenic Patient population: 20 with continuum from different
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bladder in isolated imperforate anus (IA)  birth, surgery or time points
infants born and six with persistent cloaca.  postoperatively.
with anorectal All patients with IA underwent  Urodynamic data
malformations: a diverting colostomy and was collected at
comparison subsequent posterior sagittal different time
with spinal and anorectoplasty (PSARP). Mean  points
urologic status. age 25.6 mths (range 3 to 106
Journal of mths), A subset of eight e o
Pediatric patients underwent MRI and
Surgery. 1999; urodynamic studies both radiological
34(5):825-827. before and after PSARP, The imaging of the
Ref ID: ages of these patients were genitourinary
DEFILIPPO1999 11.8 mths (range 3 to 31 e ot [herf £
mths), renal ultrasound
scan and voiding
cystourethrogram
(VCUG)
Effect
Summary of patient data
Total patients in study 26
No. of patients with normal leak point pressures 5
No. of patients with elevated leak point pressures 21
Patients with normal uroradiography 9
Patients with abnormal uroradiography 12
Abnormal spinal cords 6
Normal spinal cords

21/26 had elevated leak point pressures (LPPs). 15/21 children had normal spinal imaging findings, where as six demonstrated spinal abnormalities. 10 of these 21 had
bony abnormalities of the spine or sacrum. By comparison, two of the five with normal LPPs had spinal cord abnormalities, and four had bony abnormalities. The spinal

evaluation does not predict the urodynamic result.

Incontinence in Neurological Disease

181




1

CONSULTATION DRAFT - APPENDICES
Evidence tables — clinical studies

Lower risk —women with multiple sclerosis

Study type
Evidence

Reference level

Lemack GE, Frohman
E, Ramnarayan P.
Women with voiding
dysfunction secondary
to bladder outlet
dyssynergia in the
setting of multiple
sclerosis do not
demonstrate
significantly elevated
intravesical pressures.
Urology. 2007;
69(5):893-897. Ref ID:
LEMACK2007

Prospective
observational
study

Effect

Number of
patients
N=143
referrals

N=127
women

N=108
completed
urodynamic
testing

Patient characteristics

The data from all patients with
multiple sclerosis (MS)
referred for the evaluation of
lower urinary tract symptoms
from 2002 to 2006 were
prospectively entered into a
database consisting of
urodynamic and demographic
findings.

Patient population:52% were
referred for evaluation of
urgency, frequency, and/or
urgency incontinence. The
remaining patients were
referred for voiding difficulties
(21%), presumed recurrent
urinary tract infection (13%),
or other complaints (14%).
Time since diagnosis 14.4 yrs

Length of
Intervention Comparison follow-up
All patients with MS - NA

presenting for an
initial evaluation
were asked to
undergo a complete
examination,
including
multichannel
urodynamic testing
with fluoroscopy, if
available (after
2004), and renal
ultrasonography
after an initial
consultation.

Outcome
measures

Urodynamics,
upper tract
changes

Source
of
funding

None
reported

Of the 108 women, 62 (57%) had detrusor overactivity during testing. This study compared with urodynamic characteristics of patients of the patients who had detrusor

overactivity with coexisting bladder neck or external sphincter dyssynergia (n=30) and the patients who had detrusor overactivity only (n=32)

Urodynamic parameters.

Nonsignificant minor elevations in virtually all parameters of intravesical pressure were noted among the patients with bladder outlet dyssyneriga (BOD)
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Variable Patients with DO + DSD (n=30) Patients with DO, no DSD (n=32) P value
Amplitude at initial DO (cm H20) 21.93 £20.712 21.33+12.863 0.530
Volume at DO (mL) 202.27 + 146.704 173 + 150.87 0.788
Pdetmax (cm H20) 49.77 £ 20.88 41.03 £ 22.590 0.428
Cystometric capacity 301.52 £175.418 272.58 £ 192.582 0.517
Qmax (mL/s) 11.26 £5.833 12.96 +7.203 0.690
PdetQmax (cm H20) 35.77 £14.429 30.00 £ 14.431 0.566
Voided volume (mL) 208.74 + 123.729 182.38 £129.96 0.800

PVR (mL)
Median
Range

50
0-500

37
0-500

Pdetmax — maximal detrusor pressure; Qmax — maximal flow rate; PdetQmax — detrusor pressure at Qmax; PVR — postvoid residual urine volume; DO — detrusor

overactivity; DSD — detrusor sphincter dyssynergia

With regard to upper tract findings, all patients underwent ultrasonography, and no patients in either group had hydronephrosis. Two of the patients with bladder outlet
dyssynergia and three with detrusor activity alone had focal caliectasis

Authors conclusion

No significant elevations were found in the intravesical pressures of female patients with MS, detrusor overactivity and bladder outlet dyssynergia compared with those
with detrusor activity. These findings, along with the very low incidence of upper tract abnormalities at the initial presentation in patients with multiple sclerosis, suggest
that consideration of clean intermittent catheterisation should not necessarily be dictated by a concern for upper tract damage secondary to increases in intravesical
pressure, even among women with dyssynergia. Rather starting clean intermittent catheterisation in women with MS should be discussed if the lower urinary tract

symptoms (resulting from a reduced functional bladder capacity) and/or the risk of recurrent infections warrant such therapy.

Lower risk — bladder augmentation

Reference

Lopez PP, Moreno
Valle JA, Espinosa L
et al. Are
urodynamic studies
really needed during
bladder

Study type
Evidence
level

Retrospective
observational
study

Number

of

patients Patient characteristics
N=32 Patients with neurogenic

bladder who underwent
bladder augmentation
before or at puberty, and
who also had a minimum
follow-up of 10 yrs after

Intervention

Bladder augementation

A total of 22
augmentations were
performed with ileum,
seven with sigmoid colon

Comparison

Urodynamic
evaluations

Length of
follow-up

“All
urodynamic
evaluations
were routinely
performed
preoperatively,

Outcome
measures

Urodynamic
findings

Source
of
funding

None
reported
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augmentation surgery. and three with ureter during and at
follow-up? Journal of associated with a the end of
Pediatric Urology. Patient population: transureteroureterostomy. follow-up”
2009; 5(1):30-33. Ref Aetiology: In ten patients with Cystoscopy at
ID: LOPEZ2009 myelomeningocele in 30 noncompliant bladder and end of follow-
patients, sacral agenesis in L [ Sl e, up
one patient and testing revealed low Mean follow
sacrococcygeal teratoma in  sPhincteric resistance in up 12 yrs
one patient. four. An artificial sphincter (range 10 to
was placed in combination 14.5 yrs)
with bladder

augmentation in these

four patients
Effect
Before augmenting the bladder only eight patients had normal upper urinary tract. Seventeen had vesicouretral reflux (VUR) and four had moderate-to-severe
hydronephrosis. Three patients (9.3%) had VUR in one kidney and hydronephrosis in the contralateral kidney. Of the 28 refluxing units, 23 (82%) had high grade reflux.
DMSA scintigraphy showed renal scars in 25 patients and in three kidneys the differential renal function was between 18% and 20%. The DMSA scintigraphy was normal
in one seven patients.
Based on age-adjusted serum creatinine levels, all patients except one had normal renal function at the time of bladder augmentation.
The urodynamic evaluation before bladder augmentation showed a poorly compliant bladder in all patients which was associated with detrusor overactivity in eight.
Despite clean intermittent catheterisation and anticholinergic therapy, VUP, hydronephrosis and bladder compliance did not improve satisfactorily in any patient. 16
patients had recurrent urinary tract infections and 10 had urinary incontinence.
After surgery
One year after augmenting the bladder, urodynamic studies showed a significant improvement in bladder capacity and a significant decrease in detrusor pressure during
filling in all patients. Bladder capacity improvement was more marked at the end of follow up than at one year after bladder augmentation; however, the filling detrusor
pressure did not change with time. Therefore, bladder capacity improved over time in these patients.

Urodynamic results (32 patients): preoperative, 1 year after augmenting the bladder and at end of follow up

Preoperative 1 year P End P
MBC 106+52 396+125 <0.0001 507.8+165* <0.002*
MEFDP 50+32 74 <0.0001 104 NS*

MBC — mean bladder capacity (ml); MEFDP — mean end-filling detrusor pressure (cm of water); ns — not significant. * statistical significance between the urodynamic
results at 1 yr after bladder augmentation and at the end of follow up.

After bladder augmentation, hydronephrosis disappeared in all patients and VUR in 16/20 (80%) patients. Of the four patients with persistent VUR, it improved from
bilateral high grade to bilateral low grade in one but VUR grade did not change in the other three patients.

DMSA scintigraphy has shown no new scarring during the course of this long-term follow up. Three patients have presented with bladder stones that required surgical
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intervention, one patients had a symptomatic urinary tract infection due to temporary non compliance with clean intermittent catheterisation,one patients had an
intestinal obstruction in the immediate postoperative period and another patients with an artificial urinary sphincter required a continent catheterisable channel made
from ileum because of problems with clean intermittent catheterisation through the urethra.

Authors conclusions

..We believe that urodynamic studies are not essential after augmenting the bladder. They are only necessary in those cases where upper urinary tract dilation or
continence does not improve...

Lower risk — head injury

Source
Study type Number Outcome of
Evidence of Length of measures fundin
Reference level patients Patient characteristics Intervention Comparison follow-up g
Singhania PA. Prospective N=11 Inclusion: patients with head Urodynamic studies - 1 year Early catheter none
Urodynamic evaluation small case injury and positive CT findings when patients could removal in stated
of urinary disturbances series, India Exclusion: none stated cooperate (mean 9.2 patients with
following traumatic days post-injury; normal
ininiury. logi 2.2 ) .
brain |nj.ury pro ogia Baseline characteristics: 10 range 2-25 days); urodynamic
Internationalis. 2010; frequency volume study;
males; 1 female. Mean age 40 .
84(1):89-93. Ref ID: I charts for 2 days; appropriate
SINGHANIA2010 ! < l 5 ultrasound abdomen management
had detrusor hyperreflexia . . .
and pelvis; post-void if abnormal
residual estimation; study
urinary tract infection
excluded.

Results: 3 patients had unstable bladder with multiple involuntary contractions in the filling phase, all with no post-void residue; 2 had catheter is situ and 1 had
frequency/urgency; 1 had amplitude of contraction >40cm H20 and was started on anticholinergics (significant improvement allowed withdrawal of drug at 2 months).
Urodynamic studies repeated after cessation of symptoms were normal; at 1 year follow up all had normal voiding and upper tracts normal.

Other 8 patients had normal urodynamic studies and catheter-free trials in these patients were successful.

Authors concluded that head-injury-induced bladder hyperreflexia had a good prognosis and in all cases (but n=only 3) resolved at 2 months; at 1 year, none of the 11
patients had urinary symptoms; none required neurosurgical intervention, although anticholinergics may be required for some months.
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1 High risk — managed with urodynamic-directed protocols

Reference

Chao R, Mayo
ME. Long-term
urodynamic
follow up in
pediatric spinal
cord injury.
Paraplegia.
1994;
32(12):806-
809. Ref ID:
CHAO01994

Study type

Retrospective
review of
patient
charts, video
urodynamic
studies and
radiographs

Number
of
patients

N=40

Patient characteristics

Inclusion: children <18 years old with
spinal cord injury.

Exclusion: none stated

Baseline characteristics:

Overall mean age at presentation: 9.0
years (range newborn to 17 years). By

Intervention  Comparison

Yearly -
physical
examination,

1-2 year

upper tract
examinations
(intravenous

lesion level:
pyelogram or
Cervical | Thoracic | Lumbar renal
n 22 13 5 ultrasound)
Male | 15 11 3 and il
urodynamic
Female | 7 2 2 investigation
Mean 7.8yr 9.4yr 9.8yr
age
Mean 56.7 52.9 28.8
follow | months | months | months
up

Length of
follow-up

Mean
46.1
months
(range 1
to 240
months)

Outcome measures

Identify patients with
high-pressure
bladders and
detrusor-sphincter
dyssynergia who are
at risk of upper tract
damage and
recommend
anticholinergic drugs
and intermittent
catheterisation in
these patients

Source
of
funding

none
stated

Reflex voiding (spontaneous detrusor contraction to empty the bladder at acceptable voiding pressure) or catheterisation was recommended depending on the patient's
bladder voiding pressure, on urodynamics, the child's age, and the family situation. Those patients having moderate to severe trabeculation and correspondingly high
pressures (detrusor >40cmH20), or any patients exhibiting detrusor-sphincter dyssynergia on video urodynamics, were placed on anticholinergic drugs and intermittent
catheterisation (ICP). Patients and families desiring continence also started ICP, with medications if indicated.

Cervical spinal cord injury

Thoracic spinal cord injury

Lumbar spinal cord injury

Urodynamic studies

All patients had a hyperreflexic
bladder; mean appearance smooth to
slightly trabeculated

11 hyperreflexic bladders; 2 areflexic

All areflexic

Voiding:
Reflex
ICP/drugs

8 (including 1 vesicotomy)
14

11

3

2 (Valsalva manoeuvre)
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26/28 patients following recommended voiding protocols have maintained their urinary tracts, while patients who did not comply with a recommendation to start
ICP/anticholinergics had moderate or severe trabeculation at follow up.

The authors concluded that periodic urinary tract assessment with renal ultrasound or intravenous pyelogram and video urodynamics is essential to monitor urinary tract
morphology and renal function; intermittent catheterisation and anticholinergic drugs were recommended if bladder wall changes occurred, and this regimen
maintained urinary tracts.

Reference

Generao SE,
Dall'era JP,
Stone AR et al.
Spinal cord
injury in
children: long-
term
urodynamic
and urological
outcomes.
Journal of
Urology. 2002;
172(3):1092-
1094. Ref ID:
GENERA02002

Study type
Evidence
level
Retrospective
observational
study

Number
of
patients

N=42

Incontinence in Neurological Disease

Patient characteristics

Children with spinal cord
injury. Children 14 yrs old and
younger with a minimum of
one year follow up from the
date of injury were included.

Patient population: mean age
5.3 yrs (range 1 day to 14 yrs).
Females:males 23:19.
Etiology: 20 motor vehicle
accidents, 4 automobile vs
pedestrians, 6 postoperative
spinal injuries, 5 falls, 2 post-
intrathecal methotrexate
injections, 2 spinal cord
infarcts, 1 gunshot wound, 1
neonatal epidural hematoma
and 1 all-terrain vehicle
accident. No patient suffered
concomitant brain injuries. No
patient exhibited latency
between injury and onset of
symptoms. Patients were
divided into 3 groups based on
level of injury — cervical (24%),
thoracic (62%) and lumbar

Intervention

Multichannel
urodynamic
studies
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Comparison

Length of
follow-up

Mean 5.5
yrs (range 1
to 15.5 yrs)

Outcome
measures

Urodynamics

Upper tract
deterioration

Source
of
funding

None
reported
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(14%).
Effect
Cervical group
In two patients initial video urodynamics showed a small capacity, hyperreflexic and trabeculated bladder. One had mild hydronephrosis and detrusor sphincter
dyssynergia (DSD). Both patients underwent ileocystoplasty. Both are managing their augmented bladders without antibiotic or anticholinergic medication and both are
dry. Both patients have normal renal sonograms.
Of the remaining 8 patients with cervical injuries six use anticholinergics and two use prophylactic antibiotics. Six patients manage their bladder with clean intermittent
catheterisation (CIC) and four are dry. Two patients are damp and have persistent compliance issues with medication and catheterisation. Two children and
spontaneous voiders and are dry.
Of these eight patients six have smooth bladders on fluoroscopy. The bladder of one patient using CIC has changed from mildly trabeculated to smooth and one from
smooth to mildly trabeculated after one year of non-compliance with CIC. Four patients have hyperreflexia, 2 with DSD. Five patients have at least two urodynamic
studies performed and the safe capacity is smaller than expected but is increasing with time. Of the three patients undergoing one urodynamic evaluation two have a
safe capacity equal to expected capacity and one has a smaller than expected capacity. One case of vesicoureteral reflux resolved with time. No patient had
development of upper tract deterioration.

Cervical Thoracic Lumbar
No patients 10 26 6
Average age at injury (yrs) 4.8 5.9 3.4
Clean intermittent catheterisation 80% 96% 100%
Dry 80% 54% 33%
Detrusor sphincter dyssynergia (DSD) 30% 31% 0
Hyperreflexia* 60% 38% 17%
Anticholinergics 60% 100% 83%
Safe capacity less than expected 80% (8/10) 58% (15/26) 50% (3/6)
capacity
Safe capacity increasing with age** 100% (5/5) 76% (13/17) 67% (2/3)

*Includes 2 children who initially had hyperreflexia but subsequently underwent augmentation ** Includes patients with two or more urodynamic studies

Thoracic group
All patients use anticholinergic medication and 3 (12%) require prophylactic antibiotics for recurrent infection. CIC is used by 25 patients and 1 had a suprapubic tube
placed after development of a false passage in the bulbar urethra. 14 (54%) are dry, 11 (42%) are damp, one three yr old is still in diapers and none is continuously wet.
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Bladder contour was smooth is 24 patients (92%) and because mildly trabeculated in 2 during follow up. Detrusor hyperreflxia was seen in 10 patients (38%) and
areflexia in 12 (46%). Two cases (8%) changed from hyperreflexic. DSD was noted in 8 patients (31%), all of whom had hyperreflexia. Two or more urodynamic studies
were performed in 17 patients. Four of these patients have a safe capacity equal to expected capacity and nine have a smaller than expected safe capacity but capacity
in all 13 of these patients is increasing with time. Of the nine patients undergoing a single urodynamic evaluation safe capacity was equal to that expected in 7 and
smaller than that expected in 2. No patient had development of upper tract deterioration or underwent bladder augmentation.

Lumbar grou

In the lumbar group anticholinergic medication was used by five patients and antibiotics by one patient. All six patients used clean intermittent catheterisation, although
two were not always compliant. Two patients are dry, two are damp and two patients with compliance issues are wet. All lumbar patients had smooth bladders and one
had hyperreflexia. No patient had DSD. Two or more urodynamic studies were performed in three patients and one had safe capacity equal to expected and two a
smaller than expected safe capacity. Two had an increasing and one had a decreasing capacity with time. Of the three patients undergoing urodynamic evaluation two
had safe capacity equal to expected capacity based on age and one had smaller capacity than expected. No patient had development of upper tract deterioration.

Conclusions

For children on a clean intermittent catheterisation (CIC) regimen the level of injury did not have a significant impact on upper tract outcome. Early bladder management
with CIC and anticholinergics appears to prevent hydronephrosis, scarring, reflux and trabeculation. Serial urodynamics have shown that safe capacity increases in most
children with SCI as they grow. Urodynamic patters may improve or deteriorate with time, especially in the thoracic group. We have seen changes in trabeculation and
hyperreflexia despite CIC compliance. These findings underscore the importance of close regular follow up with urodynamic studies and upper tract imaging.

Study type Number Outcome Source

Evidence of Length of measures of
Reference level patients  Patient characteristics Intervention Comparison follow-up funding
Kessler TML. Predictive Retrospective N=123 Inclusion: patients with History, neurological - 10 years Primary: none
value of initial study meningomyelocoele; older examination, (range 2-27  Continence stated
urodynamic pattern on than 7 years at last assessment  urinalysis, urine years) status at last
urinary continence in and with complete initial culture, excretory follow up
patients with evaluation and follow-up data urography, (continent =
myelomeningocele. Exclusion: none stated apart sonography of completely
Neurourology and from 29 of original 157 kidneys and bladder, dry day and
Urodynamics. 2006; excluded for age <7 years or video urodynamics at night with
25(4):361-367. Ref ID: incomplete data birth or 2 weeks after therapy;
KESSLER2006B closure of defect; socially dry =

those at risk of upper dry during a
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Baseline characteristics:

56 females and 67 males; mean
age at last follow up 17 years
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tract damage or with
abnormal imaging
had nuclear renal

minimum of 3

hours with
therapy;
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(range 7-33 years).

Divided on basis of urodynamic
pattern at initial evaluation
into:

Group 1: overactive detrusor +
overactive sphincter (upper
urinary tract at risk due to high
pressures)

Group 2: overactive detrusor +
underactive sphincter

Group 3: underactive detrusor
+ overactive sphincter

Group 4: underactive detrusor
+ underactive sphincter

190

scan. Periodic
reassessment every
3-6 months to age 2
and yearly thereafter.

Treatment strategy:
patients with
overactive sphincter
had intermittent
catheterisation; those
with overactive
detrusor treated with
anticholinergics.
When continence not
achieved, surgery
considered (artificial
urinary sphincter,
bladder
augmentation or
orthoptic bladder
substitution).

incontinent =
involuntary
loss of urine in
intervals <3
hours with
therapy).
Secondary:
surgical
interventions



Continent or socially dry 37 (86%) | 21 (57%) 7 (87%) 26 (74%) 91 (74%) 0.023
Incontinent 6 (14%) 16 (43%) 1(13%) 9 (26%) 32 (26%)
Continence by treatment used: -
Intermittent catheterisation (IC) | - - 7/7 6/7 13/14
IC + anticholinergics 28/33 3/4 - - 31/37
IC + drugs + surgery 2/2 8/8 - - 10/10
IC + surgery 6/6 - = 9/9 15/15
Anticholinergics only _ 8/20 - = 8/20
Surgery only 1/1 2/2 . - 3/3
No treatment 0/1 0/3 0/1 11/19 11/24

* In some patients, more than one procedure was necessary

Main aim of the management strategy (use of drugs and/or surgery, based on neurological examination, urodynamic investigation and imaging studies) was to preserve
renal function and achieve urinary continence.

Group 1 at high risk of upper urinary tract damage due to high pressures, but high chance of continence: convert overactive to underactive detrusor with drugs and use
intermittent catheterisation.

Group 2 at high risk of detrusor overactivity incontinence and stress incontinence: use anticholinergics and if necessary electrostimulation of pelvic floor musculature or
artificial urinary sphincter.

Group 3: Continent as long as controlled fluid intake prevents overflow incontinence: use intermittent catheterisation.

Group 4: Risk of stress incontinence: use artificial sphincter (may also require bladder augmentation). Empty bladder using intermittent catheterisation. Avoid passive
voiding using Valsalva manoeuvre or compression of lower abdomen as increased pressure risks upper renal tract and pressure on urethra can cause inefficient emptying
(unless pressure shown to remain <40cm H20).

The authors concluded that initial urodynamic pattern is useful for counselling families on the likelihood of achieving continence, and that serial urodynamic studies
thereafter are a pre-requisite for an adequate treatment strategy (e.g. to monitor the effectiveness of current management and assess whether a change in strategy, e.g.
change of drug dose or use of surgery, is required).

Length of Source
Study type Number Patient characteristics Intervention follow-up Outcome of
Evidence of measures fundin
Reference level patients Comparison g
Wang SC, McGuire EJ, Prospective N=114 Patients with neurogenic In 1983 a protocol Minimum 3 monthly
Bloom DA. A bladder observationa bladder and myelodysplasia was instituted based 18 mthstoa urodynamic
pressure management | study on the assumption maximum of  studies

system for that intravesical 40 mths involved
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myelodysplasia-- Patient population: 69 girlsand  pressure was the measurement
clinical outcome. 45 boys from newborn to 23 underlying problem of vesical
Journal of Urology. yrs old. Nine newborns were requiring treatment storage
1988; 140(6):1499- studied urodynamically and in myelodysplastic pressure
1502. Ref ID: radiographically before and patients. Patients during bladder
WANG1988 immediately after closure of with bladder filling filling and
the myelomeningocele defect, pressures or bladder
and thereafter they were pressures at the time pressure at
followed with periodic of urinary leakage the time of
urodynamic studies as greater than 40 cm leakage
described for other subjects. water determined by
water cystometry Ultrasound
were treated to every 6 mths
reduce vesical
pressure
Excretory
urogram (IVP),
serum
creatinine
measurement
and voiding
cystourethrog
ram yearly
Effect

The patients were group into two categories: group A — bladder pressure during storage or leakage was greater than 40 cm water and group B — bladder pressure during
storage or leakage was always less than 40 cm water. These groupings were based on the results of initial fluoroscopically guided urodynamic evaluation of bladder and
sphincter.

There were 48 patients (42%) In group A, Of these 38 patients (79%) showed an areflexic bladder with an open, nonfunctional internal sphincter. Filling and leak point
pressures were greater than 40 cm waterm and mean maximum pressure was 52 cm water with a range of 40 to 78 cm water. Ten patients (21% of group and 9%
overall) showed reflex vesical contractility and a reflex increase in external sphincter at the same time as the increase in intravesical pressure. These findings are
consistent with detrusor external sphincter dyssynergia. All patients with detrusor external sphincter dyssyenrgia had a functional (closed) internal sphincter mechanism
at rest.

There were 66 patients (58%) in group B. Of these 62 (94%) showed an areflexic bladder with an open, non-functional sphincter with some function of the external
sphincter mechanism and 4 (6%) were urodynamically normal. In this group, including those with a normal bladder, bladder pressure during filling, voiding and/or
leakage was well below 40 cm water. The mean maximum filling pressure was 18 cm water and the mean maximum leak point pressure was 18 cm water (range 0 to 24
cm water).

Management
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Immediate treatment with intermittent catheterisation was instituted in every patient in group A regardless of age or upper tract status. Volumes recovered at the time
of catheterisation were recorded and a repeat urodynamic study was done to document that at those volumes pressures after treatment were less than 40 cm. For
those patients with poor compliance and high pressure at low volumes anticholinergic agents were instituted as they were for patients with a reflex vesical contractility
and a dyssynergix sphincter. If a sufficient decrease in measured bladder pressure was not achieved by these measures, urethral dilation or vesicotomy was performed
to achieve leak point and storage pressures of less than 20 cm water.

In group B patients intermittent catheterisation was instituted in those with chronic or symptomatic infection, in older patients to improve continence or as a method of
delivery of antimicrobial agents to control bacteriruria. If in all patients measures pressures with time increased to greater than 40 cm water, intermittent
catheterisation was instituted immediately.

Clinical outcome

Of the 48 patients in group A 22 (48%) had ureteral dilation when first evaluated. The degree of dilation diminished in 5, resolved in 3 and stabilised in 6 patients after
institution of intermittent catheterisation and anticholinergic agents. Eight girls less than 3 yrs old failed to achieve sufficient reduction in bladder pressure with
intermittent catheterisation and medication, and they underwent urethral dilation to reduce leak point pressure, following which all showed resolution or improvement
in upper tract dilation. No patients in this group showed progressive upper tract changes by radiographic criteria. Eighteen patients (37.5%) and 21 ureters showed
reflux on the initital voiding cystourethrogram and all were managed by intermittent catheterisation and anticholinergic agents. Four required urethral dilation. Reflux
did not progress in any of these patients. Reflux ceased in 8 ureters, improved in 3 and remained unchanged in 10. In 3 patients a symptomatic febrile urinary tract
infection developed within a short period after the initiation of intermittent catheterisation but this resolved rapidly with treatment by antimicrobial agents.

There were no patients in Group B in whom upper urinary tract abnormalities developed. Seven patients (10.7%) had grades | to V reflux on voiding cystouethrography
and all were managed by intermittent catheterisation. Reflux ceased in 2 ureters and 4 remained unchanged but stable. The remaining patient had grade V low pressure
reflux and a single symptomatic febrile urinary tract infection. He underwent ureteral reimplantation

Continence

Of 57 children older than 5 yrs in whom continence could be assessed perfect urinary control was achieved in 19 (33%) and socially acceptable continence was achieved
in 20, with an overall rate of acceptable urinary control in 39 (68%) patients. 18 patients with areflexic detrusor dysfunction remained wet. None of the patients with a
normal internal sphincter mechanism at rest was wet. Of note, not all patients with intractable wetting were in the group with a non-functional vesical outlet and all
patients with true reflex detrusor-sphincter dyssynergia were dry with anticholinergic agents and intermittent catheterisation.

Authors conclusions

Treatment with intermittent catheterisation and anticholinergic agents, which reduce bladder pressure in a substantial majority of patients, resulted in perfect urinary
control in only 33% and improved urinary control in only 68% of our cases.

Study Length Source
type Number of Outcome of
Evidence of Compariso follow- measures fundin
Reference level patients Patient characteristics Intervention n up g
Nosseir M,  Retro- 80 Inclusion: neurogenic lower urinary tract dysfunction due to Interview with - At least "Treatment
Hinkel A, spective spinal cord injury; presenting for urodynamic examination at standard 5 success" on
Pannek J. least once a year for at least 5 consecutive years; urinary tract guestionnaire; years; urodynamic
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Clinical
usefulness
of
urodynami
C
assessmen
t for
maintenan
ce of
bladder
function in
patients
with spinal
cord
injury.
Neurourol
ogy &
Urodynami
cs. 2007;
26(2):228-
233. Ref
ID:
NOSSEIR20
07

study

infection excluded.

Exclusion: "patients with a low risk profile"

Baseline characteristics:

60 male and 20 female patients; mean age at presentation 29.6
years; 30 cervical, 36 thoracic and 14 lumbar injuries. Mean
time injury to presentation 77.4 months (range 1 to 611

months).
Inter- indwell | reflex | abdo | Brindley
mittent | cathete | void strain | stimulato
cathete | r r
-
n 51 11 10
Incontinen | 12 not not
t state | state
d d
4+ UTI/ 10 2 4 4 0
year
Median 466¢C 307cc 256 456 500cc
bladder cc cc
capacity
Median 24cm 17cm 31lcm | 22cm | 11cm
storage H20 H20 H20 H20 H20
pressure
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urines
microbiological
ly assessed;
renal and
bladder 60-103
ultrasound, months
urodynamic )
testing. If

results

favourable,

further visits

every 6-12

months; if

unfavourable,

treatment

strategy

modified and

urodynamic

examination 6

weeks to 6

months after

change

(depending on

severity of

dysfunction).

mean
67.3
months
(range

If >4 urinary
tract
infections/year
, screening for
renal or
bladder stones
(removed if
detected); if
neither
urodynamic
examination

testing (i.e.
detrusor
storage
pressure
<40cm H20
in the
absence of
autonomic
dysreflexia;
or in the case
of reflex
voiding or
anterior root
stimulation,
leak point
pressure of
40cm H20 or
less in the
absence of
autonomic
dysreflexia
combined
with
maximum
detrusor
pressure
<90cm H20).

Urinary tract
infection rate
(significant
bacteriuria +
leucocyturia
or+
symptoms) of
3/year or less
considered
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nor additional
screening
abnormal,
long-term
antibiotic
treatment
initiated.

acceptable; 4
or more/year
and/or febrile
infections
considered
treatment
failures.

Continence
status (in
patients
performing
intermittent
catheterisatio
n or anterior
root
stimulation,
no pad or one
pad/day =
socially
continent;
other pad use

incontinence)

Renal status
(normal =
absence of
dilatation or
scarring on
ultrasound).

Bladder
ultrasound
(abnormal if
stones,



Effect

tumours or
thickened
bladder wall).

At the end of 5 years, no patient had developed signs of renal damage. To achieve this, 8 patients had sphincterotomy; 3 received a Brindley stimulator; 3 underwent

bladder augmentation; 1 underwent cystectomy and Koch pouch continent urinary diversion;
22 received intravesical anticholinergic therapy. In only 3 patients was therapy unchanged.

12 patients treated with Botulinum-A toxin injections into detrusor muscle;

Treatments used

success rates

Oral anticholinergics:
Baseline
Initiated or modified

36
25 (16 satisfactory results)

Intravesical oxybutinin
Baseline
Initiated

2
22 (16 successful)

Botulinum-A toxin

12 (8 successful)

Detrusor myectomy (augmentation)

3 (0 significant improvement at 1 year)

Collagen injections or artificial sphincter

2 (both successful)

Sacral intradural deafferentation

3 (all successful)

Koch pouch

1 (successful)

Sphincterotomy

8 (7 successful)

An elevated storage pressure or urinary tract infection are risk factors for renal deterioration.
incontinent. Overall, treatment was successful in 92.5% of patients.

At presentation, 15% of patients were at risk of renal damage and 15% were

In 25 patients, clinical symptoms and/or results of ultrasound indicated that treatment was not sufficient; in all these patients urodynamic testing revealed the
dysfunction; relying solely on clinical symptoms, 68.75% of treatment failures would not have been detected.

The authors concluded that, based on the results of scheduled urodynamic testing, oral anticholinergic treatment and intermittent catheterisation are the first-line
treatment. If this is not successful or not well tolerated, intravesical anticholinergic treatment is initiated. If this is not successful, use Botulinum-A toxin into the detrusor
muscle. If none of these is successful, consider surgery. Performing urodynamic testing only "on demand" carries a significant risk of missing changes in bladder function.
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What criteria or signs/symptoms should be used to refer patients for specialist assessment?

No search was undertaken for this question

What is the safety and efficacy of intravesical botulinum toxin compared with a) usual care b)
antimuscarinics c) augmentation cystoplasty in neurological disease

Children

Reference

Neel KF,
Soliman S,
Salem M et al.
Botulinum-A
toxin: solo
treatment for
neuropathic
noncompliant
bladder.
Journal of
Urology. 2007;
178(6):2593-
2597. Ref ID:
NEEL2007

Effect

Study type
Evidence level

RCT

Randomisation —
unclear (occurred
post operation)
Allocation
concealment —
closed envelope
Blinding — not
specified

BTX-A plus oxybutynin

Incontinence in Neurological Disease

Number
of
patients

N=23

Patient characteristics

Children with neuropathic
bladder after repair of
myelomeningocele.

Inclusion criteria were age
range 1 to 14 yrs with
urodynamic evidence of
high intravesical leak point
pressure greater than 40
cm H20 resistant to the
maximal tolerable dose of
anticholinergics without
significant side effects,
and fully compliant to an
every 4 to 6 hr program
(clean intermittent
catheterisation).

Patient population: mean
age 5.6 yrs (SD 2.5 yrs)

Intervention

BTX-A 12
IU/kg
(Dysport)

N=12

Maximum 300
U

General
anaesthesia

Plus
oxybutynin
continued at
the same
preinjection
dose
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Comparison
BTX-A 12 1U/kg

N=11
Maximum 300 IU

Oxybutynin was

discontinued on the day
of the BTX-A injection

Outcome
measures

Maximal bladder
capacity
Vesicoureteral
reflux

Renal function
Side effects

Source
of
funding

None
reported
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Maximum bladder capacity ml
Mean (SD)

Before vs one month

96 (66) vs 155 (73); p<0.013
Before vs six months

96 (66) vs 141 (62); p<0.024
BTX-A

Maximum bladder capacity ml
Before vs one month

96 (71) vs 172 (119); p<0.02
Before vs Six months

96 (71) vs 143 (72); p<0.007

The difference between the groups was not statistically significant

Vesicoureteral reflux (VUR)

Of the 4 patients with VUR only 1 patient showed initial improvement (later relapsed)

Incontinence

Clinically of the 16 incontinent patients (8 in each group), 9 (56.2%, 5 in group 1 and 4 in group 2) showed complete continence after treatment, 4 (25%, 2 in each group)
reported mild to moderate improvement and 3 (18.8%, 1 in group 1 and 2 in group 2) showed no improvement.

Renal

Of the 46 renal units 25 had renal dilation from the 15 units dilated in group 1, 5 improved after treatment, none from the other 10 renal units deteriorated over the
period of treatment. In group 2 of the 10 dilated renal units, 3 had improvements and none of the other 7 units had deterioration during the treatment period. None of
those without dilation became hydronephrotic during followup

Side effects
None reported

Study type
Reference Evidence level
Altaweel W, Jednack Prospective
R, Bilodeau C et al. observational
Repeated study

intradetrusor

Incontinence in Neurological Disease

Number
of
patients

N=20

Patient characteristics

Children and young adults
with neurogenic bladder
due to myelomeningocele

Intervention

BTX-A 5 IU/kg to
a maximum of
300 IU (unclear
manufacturer)
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Comparison

BASELINE

In all cases conservative
managements with
anticholinergics and

Length of
follow-up
Mean
17.2 mths
(SD 2
months)

Outcome
measures

Continence

Maximal
bladder
capacity

Source
of
funding

None
repored
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botulinum toxin type Patient population: 8 clean intermittent

A in children with males and 12 femals. Give in different catheterisation had
neurogenic bladder Mean patient age 13 yrs locations failed. All patients were
due to (range 8 to 20) catheterised or self-
myelomeningocele. catheterised at least 4

General

Journal of Urology. thesi times daily, and urinary
anaesthesia

2006; 175(3):1102- incontinence was
1105. Ref ID: resistant to high dose
ALTAWEEL2006 No. of Injections anticholinergic therapy

1injection n=13,

2 injections n=3,

3 injections n=1

Postoperatively,
anticholinergics
were
discontinued at 3
weeks after BTX-
A but parents
were advised to
resume
anticholinergics
progressively if
incontinence
persisted or
reoccurred.

Effect

Adverse events

None reported

Continence

Total urinary continence was restored in 13 patients (65%) after the first injection.
Before vs after 1st injection

Maximal bladder capacity cc mean (SD)

Continent (n=13)

215.6 (58.8) vs 338.3 (98.4) p<0.01

Incontinence in Neurological Disease
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Incontinent (n=7)
146 (44.4) vs 164.2 (48.2) p=0.1

Before vs after 2nd injection
Maximal bladder capacity cc mean (SD)

Continent (n=13) (figures contradict text — ‘3 had received 2 reinjections’

200.5 (41.6) vs 404.2 (57.8)
Incontinent (n=6)

153.2 (44.1) vs 162.5 (56)
Hydronephrosis

There were no observed changes

Number
Study type of
Reference Evidence level patients
Akbar M, Abel R, Retrospective N=19

observational
study

Seyler TM et al.
Erratum:
Repeated
botulinum-A
toxin injections
in the treatment
of
myelodysplastic
children and
patients with
spinal cord
injuries with
neurogenic
bladder
dysfunction (BJU
International
(2007) 100 (639-
645)). BJU Int.

Incontinence in Neurological Disease

Patient characteristics

Patients with
myelodysplasia (MDP).
Treatment required to treat
neurogenic lower and upper
urinary tract dysfunction
(detrusor overactivity, low
compliance, reduced
bladder capacity,
incontinence and upper
urinary dilation) resistant to
anticholinergic medication
and/or because
anticholinergic drugs caused
unacceptable side effects

Patient population: 13 girls,
six boys, mean age 9.87 yrs
(range 1.5 to 15.0)

Intervention

BTX (Dysport)
injections in
conjunction with
clean
intermittent
catheterisation
(CIC).
Anticholinergics
tapered.

20 units/kg to a
maximum of 400
units

Injected in upto
20 sites

Local
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Comparison
BASELINE

CIC plus anticholinergics
if tolerated

Length of
follow-up

Urodyna
mics once
or twice a
year for
upto 12
mths

Outcome
measures

Maximal
bladder
capacity
Continence

Muscle
weakness

Source
of
funding

None
reported
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2007;
100(3):719. Ref
ID: AKBAR2007A

Effect

Before BTX vs after 1 injection vs after 2 injections vs after 3 injections

Maximal bladder capacity mL mean (SD)
180.58 (128.60) (n=19) vs 290.42 (169.47)* (n=19) vs 292.68 (169.29)* (n=19) vs 346.81 (147.79)* (n=16)

* p<0.001 vs before injection

Continence

anaesthesia or
analgosedation

Not able to
extract no. of
injections given
but a minimum
of 2 given

Not able to extract outcomes for children. 3/19 stopped BTX-A treatment due to persisting incontinence and underwent augmentation surgery

Reference
Deshpande AV,

Sampang R, Smith GH.

Study of botulinum
toxin A in neurogenic
bladder due to spina

bifida in children. ANZ

Journal of Surgery.
2010; 80(4):250-253.
Ref ID:
DESHPANDE2010

Study type
Evidence level
Prospective
observational
study

Incontinence in Neurological Disease

Number
of
patients

N=7

Patient characteristics

Patients with neurogenic
bladder caused by spina
bifida and had
uncontrolled
incontinence while on
clean intermittent
catheterisation (CIC) and
anticholinergic therapy

Urodynamic criteria
included significantly

reduced bladder capacity

at pressures of 40 cm
H20

Intervention

Botulinum toxin
A (Botox)
(Allergan)10
IU/kg to a
maximum dose
of 300 IU

Injected into 20
to 30 sites in
three or four
rows above the
trigone

General
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Comparison
BASELINE

All patients included in
the study had
uncontrolled
incontinence whilst on
clean intermittent
catheterisation and
oxybutynin.

Length
of
follow-
up
1,3-6
and 9
mths

Outcome
measures

Incontinence
(No. of pads
used per
patient per
day)
Patient/carer
satisfaction
(distress
caused by
urinary
incontinence
rated on a
scale of 1 to
10, higher

Source
of
funding
Toxin
supplied
by
Allergan
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Effect
Side effects

Patient population:
seven patients (one
female, six males),

median age 16 yrs (range

11 to 17 yrs)

anaesthesia

ClCand
anticholinergic
therapy were
left unchanged
in all patients
after the BTX-A

treatment during
the period of the

study

score indicates
greater
distress)

Side effects
including
urinary tract
infections,
muscle
weakness

One case of mild microscopic haematuria for several hours after cystoscopy and injection. This did not have any clinical consequences.

Urinary tract infection

One patients suffered a single urinary tract infection during follow up

PreBotox vs 1 mth vs 3-6 mths vs 9 mths

Bladder capacity mean mL (% improvement and range)
257 (140-400) vs 344 (134%, 180-700) vs 312 (121%, 200-390) vs 306 (119%, 170 to 400)
Continence score median (range)

3(1-5)vs 1 (0-3) vs 3 (0 to 5) vs 3 (1-7)

Satisfaction score median (range)
7 (3-8) vs 3 (1-8) vs 3 (1-9) vs 5 (2 to 10)

Reference

Do N, Audry G,
Forin V.
Botulinum toxin
type A for
neurogenic
detrusor

Study type
Evidence level
Retrospective

observational
study

Number
of
patients

N=7

Incontinence in Neurological Disease

Patient characteristics

Patients with neurogenic
detrusor overactivity due to
spinal cord lesions in
children (n=3 sacral birth
defects, n=4 acquired
thoracic lesions)

Intervention

Botulinum toxin
A (BTX-A)
(Allergan)

6-11 IU/kg to a
maximum of 300
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Comparison
BASELINE

6/7 patients using CIC

and oxybutynin

1/7 intolerant to
oxbutynin and

continuously incontinent

Outcome

Length of Measures

follow-up

Variable Adverse events

Source
of
funding

None
reported
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overactivity due
to spinal cord
lesions in
children: A
retrospective
study of seven
cases. Journal of
Pediatric
Urology. 2009;
5(6):430-436.
Ref ID: DO2009

Effect

Lower urinary tract infections

Patient population: Patients
ranged in age at the first
injection from 6.5 to 15.5

yrs

The only adverse events were lower urinary tract infections.

Adverse events

None of the patients experienced generalised muscle weakness

Reference

Kajbafzadeh AM, Moosavi
S, Tajik P et al. Intravesical
injection of botulinum
toxin type A: Management
of neuropathic bladder
and bowel dysfunction in
children with
myelomeningocele.
Urology. 2006; 68(5):1091-
1096. Ref ID:
KAJBAFZADEH2006

Study type
Evidence level
Prospective
observational
study

Incontinence in Neurological Disease

Number
of
patients

N=26

Patient
characteristics

Children with
urodynamically
proven detrusor
hyperreflexia caused
by
myelomeningocele.

All patients had
stable neurological
status and had not
undergone surgery
during the previous 2
yrs. The exclusion
criteria consisted of
coagulopathy,

ul

General
anaesthesia

Intervention

Botulinum toxin
A (BTX-A)
(Botox,
Allergan)

Anticholinergic
medication was
discontinued at
least 10 days
before
urodynamic
assessment In
children with
bowel
dysfunction,

203

Comparison

BASELINE

All patients had
been taking
anticholinergic
medications
since birth and
underwent
clean
intermittent
catheterisation
every 3 to 4 hrs,
with
unacceptable
adverse effects
or little or no

Length of
follow-up

Urodynamic
and VUR —
after 4
months
Daytime
continence
monthly?
(unclear)
Adverse
event
monthly

Outcome Source

measures of
funding

Maximum bladder  None

capacity reported

Daytime

continence

(Voiding diary —

episodes of

wetness during the
4 hrs between two
consecutive
catheterisations.
Daily incontinence
score0to3. 0=
completely dry, 1
= wet once a day,
usually at night, 2
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Effect

Systemic muscle weakness
None reported

Urinary tract infection
None reported

Before vs after
Incontinence score

2.5 vs 0.3 (p<0.001)

inflammation of the
injection site and
urinary tract
infection

Patient population:
20 boys and 6 girls
with mean age of 6.9
yrs (range 3.5 to 13

yrs)

suppositories or  success from
enema treatment
protocols were

discontinued,

but the usual

diet maintained.

Preoperative
antibiotic
therapy

BTX-A 10 1U/kg
injected
intravesically
into at least 40
sites, sparing
the trigone and
ureteral orifices.

General
anaesthesia

= wet for less than
50% of the time
between
catheterisations, 3
= wet for more
than 50% of the
time between
catheterisations).
Presence and
grade of
vesicoureteral
reflux (VUR)
Systemic muscle
weakness

Urinary tract
infection

Of the 26 patients, 19 (73%) became completely dry between two consecutive clean intermittent catheterisations and 4 of the remaining 7 patients had improved from
score 3 to 1. Total improvement rate 88%

Mean bladder capacity ml Mean (SEM)
102.8 (6.3) vs 270.2 (9.5); p<0.01
Mean VUR grade Mean

Incontinence in Neurological Disease
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1.7 vs 0.7; p<0.01

VUR grade decreased in 11 patients (73%)

Reference

Riccabona M,
Koen M, Schindler
M et al.
Botulinum-A toxin
injection into the
detrusor: A safe
alternative in the
treatment of
children with
myelomeningocele
with detrusor
hyperreflexia.
Journal of Urology.
2004; 171(2 1):845-
848. Ref ID:
RICCABONA2004

Study type
Evidence
level
Prospective
observational
study

Numbe
r of
patient
s

N=15

Incontinence in Neurological Disease

Patient characteristics

Children with
myelomeningocele (MMC).
All children had bladder
dysfunction with radiologic
sigms of trabeculation and
cellules. Three patients had
reflux and 4 kidneys in three
patients had hydronephrosis

Patient population: 10 boys
and 5 girls, mean age 5.8 yrs
(range 2.3 to 7.7 yrs)

Intervention

10 U/kg
botulinum-A
toxin (BTX-A)
(unclear
manufacturer)

Injected into 25
to 40 sites all
over the
bladder,
randomly,
including the
dome and just
sparing the
trigon. 10 U/kg
to a maximum
of 360 U.

General
anaesthesia

Medications
including
anticholinergics
were
discontinued 2
wks before
urodynamic

205

Length of
Comparison follow-up
BASELINE 3 months,
All patients had been on 9 months
anticholinergic and 12
medication since birth months

and received clean
intermittent
catheterisation every 4
hrs, showing little or no
success. 14/15 were
nonresponders to orally
administered
anticholinergic
medication. Even the
subsequent intravesical
administration of
oxybutynin in 14
patients proved to be
insufficient with a leak
point pressure still
exceeding 40 cm H20

Outcome
measures

Daytime
incontinence
(voiding diary for
3 days recording
any episodes of
wetness during
the 4 hrs
between 2
consecutive
catheterisation.
Daily
incontinence
score0to3. 0=
completely dry, 1
= wet once a day,
usually at night,
2 = wet for less
than 50% of the
time between
catheterisations,
3 = wet for more
than 50% of the
time between
catheterisations),
maximum
cystometric
bladder capacity

Source
of
funding

None
reported
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assessment

Second
injection at one
year

Effect

Adverse events

1/15 asymptomatic urinary tract infection

Vesicoureteral reflux was successfully treated in three patients

Before vs 3 mths vs 9mths vs 12 mths

Treatment 1

Maximum bladder capacity mean (ml)

136.34 vs 297.02 vs 284 vs 154

Incontinence score

2vs0.47 vs 0.67 vs 2.7

Treatment 2

Maximum bladder capacity mean (ml)

154 vs 295 vs 241 vs 161

Incontinence score

2.7vs0.45 vs 0.64 vs 2.7

Mean durability of the effect of the toxin was 10.5 mths after the first treatment. The same value was obtained after the second intravesical injection.

Numbe Outcome

Study type r of measure Source

Evidence patient Lengthof S of
Reference level s Patient characteristics Intervention Comparison follow-up funding
Schulte-Baukloh H, Knispel Retrospective N=10 Children with Botulinum-A-toxin BASELINE Initially 1, Maximal  None
HH, Stolze T et al. Repeated  observational neurogenic detrusor injections BTX-A Bladder emptying 3and 6 bladder reported
botulinum-A toxin injections  study overactivity who had (Botox Allergan) occurred through mths then capacity
in treatment of children recevid at least three intermittent twice Serious
with neurogenic detrusor BTX-A injections. 12 U/kg catheterisation four yearly side
overactivity. Urology. 2005; or five times daily Outcomes effects
66(4):865-870. Ref ID: To be included the drug plus anticholinergics ~ compared

Incontinence in Neurological Disease
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SCHULTEBAUKLOH2005A regimen before and Injected into 30 to 50 3rd vs 1st
after every injection had  sites (3T
to be the same group) (all
B AN @ s Anaesthesia/sedation 10.
of follow up. The o children)
. ) . not specified
anticholinergic Sth vs 1st
medication could be R injection
changed afterward if B e i v (5TI
necessary. given an average of —
every 7.8 mths (range (n=4
. . 4 to 18). Mean .
Patient population: 6 children)

injection interval in
any given patients
was between 6.3
(SEM 1.5 mths) and
9.6 (4.2 mths)

boys and 4 girls, mean
age 11.2 yrs (range 2.9
to 15.3) when they
received the first
injection. 8
myelomeningolcele, 1
intraspinal astrocytoma,
and 1 spinal cord injury

The children had high
detrusor pressure —
more than 40 cm H20 -
despite high doses of
anticholinergic drugs

Effect

Serious side effects

During 5 yrs of experience no patient experienced any serious side effects (one epileptic attack in known epileptic but no further problems with later injections)

Maximal bladder capacity mL Mean (SEM)

Three times injected group (n=10) 6 months follow up

Baseline vs after 1st injection

111.9 (15.3) vs 231.3 (40.5)

Before and after 3rd injection

214.6 (39.3) vs 220.8 (64.1)

Five times injected group (n=4) 6 months follow up

Incontinence in Neurological Disease
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Baseline vs after 1st injection
160.3 (17.8) vs 301.0 (49.8)
Before and after 5th injection
235.3 (46.4) vd 403.7 (63.6)

Number
of
Reference Study type patients
Schulte-Baukloh H, Prospective N=20
Michael Th, observational
Sturzebecher B, study
Knispel HH.

Botulinum-A toxin
detrusor injection
as a novel approach
in the treatment of
bladder spasticity
in children with
neurogenic
bladder. European
Urology 2003; 44:
139-143.

Incontinence in Neurological Disease

Patient characteristics

Inclusion criteria: 1-16
years old; neurogenic
bladder and detrusor
hyper-reflexia; respond
poorly to anticholinergic
drugs; vesical pressure >40
cm H20 or be intolerant to
anti-cholinergic drugs.

Exclusion: None

Baseline characteristics: NA
(see effect size section
below)

Children of mean age 12.2
years (11 boys, 9 girls).

All had neurogenic bladder.
Cause was
myelomeningocele in 16
cases, intraspinal
astrocytoma in 2, trauma in
1 and unknown in 1. All
manifesting with upper
motor neurone lesions with
hyper-reflexive detrusor
muscle, with detrusor-

Intervention

Botulinum A toxin
(Botox, Allergan
)injected
intramurally to 30-
50 sites, at a
dosage of 12 U /
kg up toa
maximum of
300U. Toxin
diluted with 15-20
ml normal saline
and each injection
contained 0.3-0.5
ml.

208

Comparison

Baseline

All but one had to
use CIC at least 4
times a day. N=13
had anticholingergic
therapy stopped on
receiving botulinum
toxin. N=7 remained
on anticholinergic
therapy

Length
of
follow-
up

4 weeks,
3
months
and 6
months.

Outcome measures

Maximal bladder
capacity (mL) using
video cystometry

Incontinence score,
based on the scale:
O=completely dry;
1=wet only once a
day; 2=wet <50% of
episodes between
catheterisation; 3=
wet more than 50%

of episodes between

catheterisation

Source
of
funding

None
given.
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sphincter-dyssynergia

All but one child emptied

their bladder with clean
intermittent
catheterisation at least
four times a day.

Anticholinergic medication

was stopped at least 10
days before baseline
urodynamic

measurements, except that

in 1 case, anticholinergic

medication was maintained
before and after injection.

Effect size : NB: SE were given in the paper and these have been converted into sds.

Pre treatment

4 weeks

3 months

6 months sig

(mL)

Maximal bladder capacity

163.05 (93.4)

219.85 (134.5)

200.60 (108.5)

222.38 (166.9)

All 3 follow up measures significantly (p<0.01)
different to baseline

Incontinence score

2.4 (0.80)

1.1(1.2)

1.7 (1.4)

No significant changes

Authors’ conclusion: Botulinum toxin is effective when injected into the hyper-reflexive detrusor muscle. It is a valuable option in the management of neurogenic
bladder. The effects last about 6 months, and then re-injection is necessary.

Reference

Schulte-Baukloh T,
Scobert J, Stolze,
Knipsel HH. Efficacy of
Botilinum-A toxin in
children with detrusor
hyper-reflexia due to

Number

of Patient characteristics
Study type patients
Prospective N=17 Inclusion criteria: 1-16

observational
study

Incontinence in Neurological Disease

years; detrusor

hyperreflexia and high

intravesical pressure
>40cm H20 or
unacceptable side

Intervention

Injection of
Botulinum A
toxin (Botox,
Allergan)
cytoscopically, to
30-40 sites of the
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Comparison

Baseline

All but one child
emptied their bladder

with clean intermittent
catheterisation at least

Length
of
follow-
up
Unclear.
Probably
2-4
weeks.

Outcome measures
Maximal bladder
capacity (mL) using
video cystometry

Incontinence score,
based on the scale:

Source
of
funding

None
stated
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myelomeningocele:
preliminary results.
Urology 2002; 59;: 325-
327

Effect size
SD or SE not stated in the paper

effects of anticholinergic
medication.

Exclusion: None
Baseline characteristics:
NA (see effect size
section for baseline
values).

Age | 10.8 (mean ),
10.7 (median)

(9 boys, 8 girls). All had
myelomeningocele, with
lesions at the
thoracolumbar (2),
lumbar (5), lumbosacral
(5) and sacral 95) levels.
All manifested upper
motor neurone lesions,
including hyper-reflexive
detrusor muscles.

All but one had to use
CIC at least 4 times a
day. N=13 had
anticholingergic therapy
stopped on receiving
botulinum toxin. N=7
remained on
anticholinergic therapy

bladder.

Dosage was
12U/kg of body
weight, up to a
maximum of
300 U, diluted in
15-20mL of
normal saline.

Done under LA,
and balloon
catheter inserted
for 12 hours post
injection.

Anticholinergic
medication was
stopped at least
10 days before
the injection.

four times a day.
Anticholinergic
medication was
stopped at least 10
days before baseline
urodynamic
measurements, except
that in 1 case,
anticholinergic
medication was
maintained before and
after injection.

O=completely dry;
1=wet only once a
day; 2=wet <50% of
episodes between
catheterisation; 3=
wet more than 50%
of episodes
between
catheterisation

Pre treatment

Post treatment

sig

Incontinence in Neurological Disease
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Maximal bladder capacity mean (mL) 137.53 (59.96) 215.25 (96.36) P<0.005
Incontinence score 2.36 (0.74) 1.43 (1.02) NS
1
Length
Number of Outcome Source
Study type of follow- measures of
Reference Evidence level patients  Patient characteristics Intervention Comparison up funding
Schurch B, Schulte-  Prospective N=24 Children with neurogenic  Botulinum BASELINE 1,3 and Maximal One author
Baukloh H. observational bladder, who required toxin A CIC and maximum 6 bladder has a
Botulinum Toxin in  study clean intermittent (BOTOX, doses of months  capacity consultancy
the Treatment of catheterisation (CIC) and  Allergan) 12 anticholinergic Incontinence agreement
Neurogenic were at high risk of U/kgtoa medication score with Allergan
Bladder in Adults impaired kidney function  maximum dose AhEren EvETa
and Children. due to neurogenic of 300 U
European Urology, detrusor overactivity and
Supplements. high .bladder. pressure AREEE e G
2006; 5(11):679- despite maximum sedation not
684. Ref ID: anticholinergic specified
SCHURCH2006 medication
Effect
1 vs 3 vs 6 mths
Maximum bladder capacity % increase from baseline
35vs 23 vs 36%
Incontinence score % (lower score the better)
46 vs 15vs 13
Adverse effects
None reported including muscle weakness. One epileptic seizure in known epileptic
Urinary tract infection
4/24 reported throughout the study
2 ADULTS
Number Length
Study of Patient characteristics Compariso  of Outcome Source
Reference type patients Intervention n follow- measures of

Incontinence in Neurological Disease
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Cruz F, Herschorn S, Aliotta P et al. RCT N=275 Patients with incontinence
Efficacy and safety of (ITT) due to neurogenic detrusor
onabotulinumtoxinA in patients with N=270 overactivity
urinary incontinence due to (safety
neurogenic detrusor overactivity: a pop) Patient population: mean age
randomised, double-blind, placebo- Cycle 1 45.77 yrs, male % 43.6,
controlled trial. Eur Urol. 2011; N=230 duration of neurogenic
60(4):742-750. Ref ID: CRUZ2011 (available  detrusor overactivity 7.97 yrs,
case) Ul episodes per week 33.5,
Cycle 2 current anticholinergic use %
N=130 58.9%, using clean
(available intermittent catheterisation
case) % 52%

Effect

Urinary incontinence episodes per week (ITT population)

Baseline vs change at week 2 vs week 6 vs week 12 mean (SD)

Placebo (n=92) 36.7 (30.7) vs -9.7 (17.9) vs -13.2 (20.0) vs -12.2 (22.2)

Botulinum toxin 200 U (n=92) 32.5 (18.4) vs -18.8 (16.7) vs -21.8 (18.1) vs -20.5 (18.9)
300 U (n=91) 31.2 (18.1) vs -15.8 (25.8) vs -19.4 (25.7) vs -19.8 (18.6)

Patients with no incontinence
Placebo vs 200 U vs 300 U
17.4% vs 64.4% vs 59.5%

Maximum cystometric capacity

Baseline vs change at week 6 mean (SD)

Placebo 249.4 (139.3) vs 6.5 (144.8)

Botulinum toxin 200 U 247.3 (147.6) vs 157.0 (164.8)
300 U 246.8 (149.1) vs 157.2 (185.2)

Incontinence in Neurological Disease
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up
Botulinum toxin A Placebo 12
(Botox) 200U weeks
N=90
N=92
300U
N=91

Injections were
performed with
no anaesthesia,
local anaesthetic,
or under general
anaesthesia

funding
No of weekly Allerga
urinary n
incontinence
episodes

Incontinence
Quiality of Life
(I-QoL)
Adverse
events
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Incontinence - Quality of life (total score)
Change from baseline

Placebo vs 200 U vs 300 U

Week 6

11.7 vs 24.4%* vs 24.3*

Week 12

8.6 vs 25.1% vs 25.9*

*p<0.01 vs placebo

Adverse events

During first 12 wk, n (%)

Placebo (n=90) vs botulinum toxin 200 U (n=92) vs 300 U (n=89)
All adverse events

50 (55.6) vs 63 (69.2) vs 68 (76.4)

Urinary tract infections

20 (22.2) vs 25 (27.5) vs 34 (38.2)

Muscle weakness

1(1.1) vs 6 (6.6) vs 4 (4.5)

Longer-term efficacy (repeat injections)
Botulinum toxin 200 U(n=42), 300 U (n=32)

Urinary incontinence episodes per week
Mean (SD)

Baseline vs change at week 6

200 U

37.2 (20.0) vs -20.4 (26.4)

300U

31.5 (16.6)

-19,7 (20.2)

Maximum cystometric capacity ml

Incontinence in Neurological Disease
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Mean (SD)

Baseline vs change at week 6
200 U

221.7 (151.1) vs 123.5 (154.4)
300U

232.4 (159.3) vs 147.3 (156.3)

Incontinence-Quality Of Life
Mean (SD)+

Baseline vs change at week 6
200 U

34.6 (20.7) vs 21.2 (25.3)
300 U

36.6 (21.6) vs 20.2 (30.4)

Number
of
Reference Study type patients
Ehren I, Volz D, RCT, placebo N=31
Farrelly E et al. controlled,
Efficacy and double blind.
impact of
botulinum toxin A Vi Geeilear
on quality of life in T o
patients VYith procedure.
neurogenic
detrusor )
overactivity: A No evidence of
randomized, allocation
placebo- concealment.
controlled,
double-blind Blinding

Incontinence in Neurological Disease

Patient characteristics

Inclusion criteria: age >18
years; urodynamically
verified detrusor over-

activity with urinary

leakage for at least 1

year; inadequate
response to oral

anticholinergics; ability to

perform clean
intermittent
catheterisation.

Exclusion: None

Intervention

500 U of BTX-A
(Botox, Dysport),
made up with 0.9%
preservative free
saline to a total
volume of 25ml. 25
2ml aliquots
injected
intramuscularly
into detrusor. Done
under LA or GA.

Allowed to use a

214

Comparison

Unclear if the
injections were
of the same
total volume —
no details of
placebo
injection
explicitly given,
although it may
be tentatively
assumed that it
was an injection
of 25ml saline.

Length
of
follow-
up
6,12
and 26
weeks

Outcome
measures

Cystometric
bladder capacity

Number of days of
leakage per unit
time (6 weeks for
6 and 12 week
follow ups, and 14
weeks at 26
weeks).

Quality of life: 13
QoL questions

Source

of

funding

Ipsen
Scandinavia A/S
(pharmaceutical
company)
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study. Scand J Urol  unclear
Nephrol. 2007;
41(4):335-340. Ref

ID: EHREN2007

Effect size:
Maximum cystometric capacity

Baseline characteristics:
“There were no
statistically significant
differences in
demographics or baseline
characteristics between
the two groups. Mean
age of the patients was
36 years (range 21-66).
The majority of the 20
patients with SCI were
male, while all 6 MS
patients were female”.

SClin 20,
myelomeningocele in 2;
birth trauma in 2; MS in
6; myelitis in 1.

maximum of 4mg
(2 tabs) of
tolterodine daily.

N=17

Allowed to use a
maximum of
4mg (2 tabs) of
tolterodine
daily.

N=14

(see “effect size”
section below),
with Likert scale
responses varying
from, “Not at all”
to “extremely”.
This was
described as the
Qualiveen scale,
but that should
have 30 items, not
the 13 reported in
this paper.

Adverse effects

Treatment
continuance

The botulinum-A toxin group had a significantly higher bladder capacity than placebo at 6 (p<0.001) and 12 weeks (p=0.026) but not at 26 weeks (ns)

No. of days with urinary leakage

The botulinum-A toxin group had significantly fewer days with leakage at 0 to 6 weeks (p<0.001), 7 to 12 weeks (p=0.002) and 13 to 26 weeks (p=0.010)

For QoL data, counts are presented, and there were significant differences between groups for all QoL variables at all time points, with the treatment group always

showing better Qol.

Treatment 12 weeks

Placebo 6 weeks
Qol 1: Are you Not atall: 1
bothered by urine Slightly: 1
leaks during the day? moderately: 3
Quite a bit: 4
Extremely: 1

Treatment 6 weeks Placebo 12 weeks
Not at all:16 Not at all: 2
Slightly:0 Slightly:0
moderately:1 moderately:2
Quite a bit:0 Quite a bit: 5
Extremely:0 Extremely:1

Not at all: 11
Slightly: 4
moderately: 1
Quite a bit:0
Extremely:0

Placebo 26 weeks Treatment 26 weeks
Not at all:1 Not at all:11
Slightly:2 Slightly: 3
moderately:1 moderately:2

Quite a bit:5 Quite a bit: 1
Extremely:1 Extremely:0

Incontinence in Neurological Disease
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Reference

Herschorn S,
Gajewski J, Ethans K
et al. Efficacy of
botulinum toxin A
injection for
neurogenic
detrusor
overactivity and
urinary
incontinence: a
randomized,
double-blind trial.
Journal of Urology.
2011; 185(6):2229-
2235. Ref ID:
HERSCHORN2011

Quality of life data:

Herschorn S,
Gajewski J, Ethans K
et al. Efficacy of
botulinum toxin A
injection for
neurogenic
detrusor
overactivity and
urinary
incontinence: a
randomized
double-blind trial.
Neurourol Urodyn.
2009; 28(7):608-
609. Ref ID:

Incontinence in Neurological Disease

Study type
Evidence level
RCT

Randomisation:
No details

Allocation
concealment:
Sequential
Patients
randomised
using
sequential
treatment
assignment
numbers linked
to treatment
codes
allocation at
random by a
randomisation
schedule
prepared on a
balanced 1:1
basis

Double blind

No drop outs
reported

Number
of
patients

N=58

N=57
analysed
(T
analysis,
one
withdrew
consent
before
receiving
study
drug)

Drop-
outs n=6
wk 36

Patient characteristics

Patients with neurogenic
detrusor overactivity and

urinary incontinence

secondary to spinal cord
injury or multiple sclerosis

Inclusion criteria: Urinary
incontinence minimum of
one occurrence per day
despite anticholinergic

treatment

Patient population: 34
male, 23 female, mean age
42.8 yrs (range 32 to 50),

spinal cord injury 38,

multiple sclerosis n=19

Intervention
BoNTA
(Allergan) 300U
injected into 30
sites

N=28

At 36 weeks all
subjects were
offered open
label BONTA

219

Length of
Comparison follow-up
Placebo 36 weeks
N=29

At 36 weeks all subjects
were offered open label
BoNTA

Outcome
measures

Frequency of
incontinence
episodes
I-QOL

Source
of
funding

Allergan
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HERSCHORN2009A

Effect
Quality of life
Botulinum toxin was associated with improved quality of life on the ICIQ and I-QOL

Treatment group comparisons: *p<0.05 **p<0.01 ***p<0.001
Compared to baseline + p<0.01 ++ p<0.001

Maximum cystometric capacity ml
Median (IQR)

Incontinence in Neurological Disease
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Botulinum toxin

Baseline vs wk6 vs wk24 vs wk36
297.5 (147.5,518.5) vs 521.5 (384.0, 703.5) vs374.5 (227.5, 661.5) vs 361.5 (167.0, 586.0)

Placebo

270.0 (139.0, 370.0) vs 241.0 (143.0, 358.0) vs 246.0 (129.0, 418.0) vs 211.0 (137.5 to 333.0)
Wk 6 botulinum toxin vs placebo p=0.0002, wk 12 p=0.031 wk 36 ns

Adverse events

Adverse events were similar between treatment groups. 3/28 reported mild transient upper body weakness

Reference

Schurch B, de S,
Denys P et al.
Botulinum toxin
type a is a safe
and effective
treatment for
neurogenic
urinary
incontinence:
results of a
single
treatment,
randomized,
placebo
controlled 6-
month study.
Journal of
Urology. 2005;
174(1):196-200.
Ref ID:

SCHURCH2005A

Study type
Evidence level

RCT,
Multicentre

Randomised
blocked design
Allocation
concealment:
unclear

Double blind

Number of
patients

N=59

Withdrawals
2/59 (200 U
BTX-A)

Incontinence in Neurological Disease

Patient characteristics

Patients with urinary
incontinence caused by
neurogenic detrusor
overactivity with spinal
cord injury (n=53) or
multiple sclerosis (n=6).
Inclusion criteria: aged 18
yrs or over, urinary
incontinence of > 6 wk
duration and regularly
performed CIC

Patient population: Age
range 21 to 73 yrs, duration
of neurogenic detrusor
overactivity 3 mths to 24 yr

Intervention

BoNTA (Botox,
Allergan) 200 U
(n=19) or 300 U
(n=19)

30 injections
into the
detrusor sparing
the trigone

Patients
performing CIC.
Also, they had
experienced
inadequate
response to oral
anticholinergics,
however
concomitant
use of these
agents was

221

Comparison
Placebo (n=21)

Patients performing
CIC. Also, they had
experienced inadequate
response to oral
anticholinergics,
however concomitant
use of these agents was
allowed during study

Length
of
follow-
up
26 wks

Outcome
measures

Daily
incontinence
episodes
(bladder
diary)
Maximum
cystometric
capacity
(McC)
Adverse
events

Source
of
funding

Two
authors
have
consultant
agreement
with
Allergan
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during the study
Effect
300 U extracted for evidence report
Involuntary urine loss frequency

Mean Daily Value (mean change from baseline)

300 U BTX-A (n=19) 200 U BTX-A (n=19) Placebo (n=21)
Baseline 2.8 (1.86) 1.9(1.78) 3.0(3.29)
Wk2 -1.3 (1.39) -1.0 (1.67) -0.2 (1.02)
Wk6 -1.5(2.33) -0.9 (1.84) -0.2 (1.45)
Wk12 -1.2 (1.66) -0.9 (2.14) -0.3 (1.46)
Wk18 -1.2 (1.16) -0.8 (2.75) -0.3 (1.59)
Wk 24 -0.9 (1.34) -1.1 (1.92) -0.1 (1.09)

Maximum cystometric capacity

Mean Daily Value (mean change from baseline) ml

300 U BTX-A (n=19) 200 U BTX-A (n=19) Placebo (n=21)
Baseline 293.6 260.2 254.6
Wk 2 479.6 (186.1) 482.5 (215.8) 282 (27.4)
Wk 6 462.7 (169.1) 448.8 (182.1) 299.6 (45.0)
Wk 24 398.2 (92.9) 440.9 (174.2) 301.0 (41.6)

Urinary tract infection

300 U BTX-A vs 200 U BTX-A vs placebo

4/19vs 6/19 vs 3/21

Adverse events

The overall incidence of patients experiencing at least one adverse events was not significantly different among the treatment groups and no adverse events were
considered to be related to the study drug.

Discontinuations

One patient in the BTX-A 200 U group discontinued the study during the study injection procedure prior to the administration of study drug due to urethral stricture.

Incontinence in Neurological Disease
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Study type
Reference Evidence level
SAME STUDY AS RCT,
Schurch et Multicentre
al.(2005)

Randomised

Schurch B, Denys
P, Kozma CM et al.
Botulinum Toxin A
Improves the
Quality of Life of
Patients with
Neurogenic
Urinary
Incontinence. Eur
Urol. 2007;
52(3):850-859. Ref
ID: SCHURCH2007

blocked design

Allocation
concealment:
unclear

Double blind

Effect

Total I-QOL score (median score)
Placebo vs BONTA 200U vs 300U
2 weeks

49.4 vs 79.5% vs 72.7**

6 weeks

56.3 vs 84.1** vs 77.3**

24 weeks

Incontinence in Neurological Disease

Number
of
patients

N=59

Patient characteristics

Patients with urinary
incontinence caused by
neurogenic detrusor
overactivity with spinal
cord injury (n=53) or
multiple sclerosis (n=6).
Inclusion criteria: aged 18
yrs or over, urinary
incontinence of > 6 wk
duration and regularly
performed CIC

Patient population: Age
range 21 to 73 yrs,
duration of neurogenic
detrusor overactivity 3
mths to 24 yr

Intervention

BoNTA (Botox,

Allergan) 200 U
(n=19) or 300 U
(n=19)

30 injections
into the
detrusor
sparing the
trigone

Patients
performing CIC.
Also, they had
experienced
inadequate

response to oral
anticholinergics,

however
concomitant
use of these
agents was

during the study

223

Comparison
Placebo (n=21)

Patients performing
CIC. Also, they had
experienced
inadequate response to
oral anticholinergics,
however concomitant
use of these agents was
allowed during study

Length
of
follow-
up
26 wks

Outcome
measures

Quality of life
(Incontinence
quality of life
guestionnaire,
score O (poor
self-perceived
quality of life
due to
incontinence)
to 100
(incontinence
does not
negatively
affect quality
of life)

Source
of
funding

Two authors
have
consultant
agreement
with
Allergan
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44 .3 vs 86.4** vs 67.0*

* p<0.05 ** p<0.01

LONG TERM FOLLOW-UP DATA

Reference

Del P, Filocamo
MT, Li M et al.
Neurogenic
Detrusor
Overactivity
Treated with
English Botulinum
Toxin A: 8-Year
Experience of One
Single Centre. Eur
Urol. 2008;
53(5):1013-1020.
Ref ID: DEL2008

Effect

Study type
Evidence level
Retrospective

observational
study

No. of people by injection and dose.

Incontinence in Neurological Disease

Number
of
patients

N=199

Patient characteristics

Patients with spinal
cord lesions with
neurogenic detrusor

overactivity (September

1999 and December
2005) resistant to
conventional
antimuscarinic therapy

Patient population:

39/199 lesion above T5,

mean age 42.5 (range
18 to 74)

Intervention

BONTA
(Dysport)
1000, 750, 500
IU (used at the
beginning)
750/500 U
(used
thereafter)

Local
anaesthesia

Detrusor
muscle
injections
were
performed in
20 sites
(trigone and
bladder neck
sparing)

Repeat
injection on
deterioration

224

Comparison

Before 1st injection
Resistant to
conventional
antimuscarinic
therapy. Practising
clean intermittent
catheterisation

Following injections
Gradually reducing
antimuscarinic
therapy from the first
week until the third
week after the drugs,
until the complete
suspension of the
drugs. Therapy
reintroduced if
deterioration despite
injection

Length of
follow-up

Variable range
after1to 8
injections

No. of
injections
N=1 n=199
N=2 n=160
N=3 n=90
N=4 n=51
N=5 n=49
N=6 n=12
N=7 n=6
N=8 n=2
N=9 n=1

Outcome
measures

Visits at 3, 6 and
12 months after
each treatment.
VAS and bladder
diary checked
one week
before each
visit.

Urinary
incontinence
(bladder diary)
Maximum
cystometric
bladder capacity
Side effects
Quality of life
(visual analogue
scale)

Source
of
funding

None
reported



Dose No. of injections

1 2 3 4 5 6 7 8 9 Total
Dysport 500 | 46 41 22 10 9 2 2 1 - 133
Dysport 750 | 106 85 65 41 41 10 4 1 1 353
Dysport 47 34 3 = - - - - = 84
1000
Total 199 160 90 51 49 12 6 2 1 570

Non-responders

20/199 (15 after the first injection and 5 after repeated injections) showed poor clinical improvement (non-responders). 9/20 underwent augmentation cystoplasty. The
remaining 11 patients went back to reflex voiding. 39/199 (19.5%) patients had a mean duration of efficacy after each injection > 12 months (very good responders),
80/199 (40.2%) with a mean duration 10-12 months (good responders), 60/199 (30.5%) with < 10 months (responders) and 20/199 (10%) with < 6 months (low
responders). Analysing bladder diaries we found 30/199 (15%) patients with inadequate management of bladder voiding, who had frequent long periods (5-8 hr)
between intermittent catheterisations, and high voided urine volume of a mean of 700 ml (range 600 to 1000). We found a significant correlation between these
patients with inadequate management of their bladder and low results in terms of botulinum efficacy duration (Spearman correlation coefficient p < 0.0001). In three
women after 2, 3 and 5 yr of BONTA treatment, respectively, stress urinary incontinence developed. No male patients had stress urinary incontinence, but the voiding
pressure showed a general trend to diminish when neurogenic detrusor overactivity reappeared. No patient had a sphincterotomy.

Maximum cystometric bladder capacity

Injection
Baseline I I 1] v Vv Vi Vil
Mean ml 226.04 407.69 405.9 400.4 412.4 405.6 393 380
SD 22 26.8 37.5 344 21.0 35.6 33.6 26.0

Difference baseline vs after injection p<0.001. No statistically significant changes in the improvement were found after each retreatment

Side effects

5 patients who were treated with a high dose of intravesical BONTA injections (1000 IU Dysport) experienced hyposthenia. This was transient, disappearing 2-4 wk after
the injection.

Quality of life and incontinence

Significant improvements were seen in the quality of life symptoms score and in the bladder diary (frequency of urge urinary incontinence) after BONTA injections. These
improvements remained stable with reinjections. A significant improvement in patient satisfaction was found after each retreatment (VAS), with an improvement of a
mean of 4 points (median 5, range 2 to 8 points). Mean VAS scores were highest in the Dysport 750 IU dose subgroup, but the difference for all three doses versus
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baseline scores was statistically significant (p<0.001). These were significant reductions in the frequencies of incontinence episodes.

Reference

Giannantoni A,
Mearini E, Del Z et al.
Six-Year Follow-Up
of Botulinum Toxin A
Intradetrusorial
Injections in Patients
with Refractory
Neurogenic Detrusor
Overactivity: Clinical
and Urodynamic
Results. Eur Urol.
2009; 55(3):705-712.
Ref ID:
GIANNANTONI2009A

Effect

Baseline vs 4 mths vs 1 yr vs 3 yrvs 6 yr

Study type
Evidence level
Prospective

observational
study

Number
of
patients

N=17

No, of incontinence episodes per day mean (SD)
4.8 (2.7) vs 2.4 (1.0) vs 2.1 (2.1) vs 1.8 (0.9) vs 1.8 (1.1); baseline vs 6 yr p=0.01
Maximum cystometric capacity ml mean (SD)
243 (64.7) vs 390 (51.8) vs 389.4 (45.9) vs 439.4 (41.6) vs 420.8 (55.7) baseline vs 6 yr p=0.001

Incontinence in Neurological Disease

Patient characteristics

Patients with
neurogenic detrusor
overactivity. Subgroup
of spinal cord injury
followed up for > 6 yrs

Patient population: 11
males and 6 females,
mean age 39.7 (SD 8.4),
mean disease duration
62.3 mths.

Intervention

300 U BoNTA
(Botox,
Allergan)

Injected into
the detrusor
muscle (30
sites) sparing
the trigone

Spinal
anaesthesia or
sedation

Mean no. of
injections 7.2
(SD 1.3)

Mean interval
between two
consecutive
injections 11.0
mths
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Comparison

BASELINE

N=8 oral
anticholinergics
N=9 had stopped
taking
anticholinergics due
to intolerable side
effects

Length of
follow-up

Qol 4 mths
and every year
during follow-
up
Urodynamics 4
mths, 1, 3 and
6yr

Voiding diary
for 2 days/per
week during
follow up

Outcome
measures

Quality of life
(Incontinence
quality of life
questionnaire,
score 0 (poor
self-perceived
quality of life
due to
incontinence) to
100
(incontinence
does not
negatively affect
quality of life)

Source
of
funding

None
reported
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Urinary tract infections per year

6.7 (2.1) vs 1.6 (1.3) vs 3.3 (2.1) vs 1.7 (2.0) vs 1.8 (0.5) baseline vs 6 yr p=0.001

Quality of life mean (SD)
Baseline vs 4 mths vs 12 vs 24 mths vs 36 mths vs 72 mths
22.4 (18.6) vs 77.7 (20.9) vs 85.7 (16.8) (p<0.001) vs

83.5(22.1) (p<0.001) vs 80.6 (15.4) (p<0.001) vs 83.9 (17)

Reference

Grosse J,
Kramer G,
Stohrer M.
Success of
repeat detrusor
injections of
botulinum A
toxin in patients
with severe
neurogenic
detrusor
overactivity and
incontinence.
Eur Urol. 2005;
47(5):653-659.
Ref ID:
GROSSE2005

Study type
Evidence level
Prospective

observational
study

Number
of
patients

N=66

Incontinence in Neurological Disease

Patient characteristics

Patients with repeat BTX-A
injections for neurogenic
lower urinary tract
dysfunction (detrusor
overactivity, low
compliance, reduced
bladder capacity — with or
without incontinence),
unmanageable by
anticholinergic treatment
and able to practice
intermittent (self-
)catheterisation

Exclusion criterion included:

patients with coagulation
disorders,, or patients
unable to practice
intermittent
catheterisation, patients
with congenital spinal cord
conditions

Intervention

Initially 200 Ul or
250 Ul Botox
Allergan) (n=5)
and 500 Ul
Dysport (n=7)

Then 300 UI
Botox and 750
or 1000 Ul
Dysport

No. of injections:

2 or more N=66
3 or more N=34
4 or more N=17
5 or more N=5
6 or more N=3
7 N=1
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Comparison

BASELINE
Intermittent self

catheterisation 53/66

(24 also had
spontaneous or
triggered voiding)
Anticholinergic

medication 53/66.

13/66 did not

anticholinergics because
of adverse effects or

ineffectiveness

Outcome
measures

% Major
improvement
Treatment
failures

Adverse
events

Source
of
funding

None
reported
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Patient population: 43 men
and 23 women mean age at
first BTX-A treatment was
38.5 (14 to 77) yrs.
Traumatic spinal cord injury
54/66, multiple sclerosis
4/66, myelitis and brain
defects in 2/44, and
aneurysm, dysmelia, hernia,
iatrogenic, spinal cord
tumour and spinal cord
ischemia in 1 each. Average
duration of the condition at
the first injection 9.2

Intermittent self
catheterisation 53/66 (24
also had spontaneous or
triggered voiding)

Anticholinergic medication
53/66. 13/66 did not
anticholinergics because of
adverse effects or
ineffectiveness

Effect

Major improvement (%) (satisfied plus very satisfied)

Post 1st injection vs 2nd vs 3rd vs 4th

73 vs 71 vs 96 vs 89

Treatment failures

Eight patients were injected for the second time within three months since the first injection (one Dysport, seven Botox). Four patients refused a second injection for a
period of 2 to 4 yrs because of lack of effect of the first injection.

Adverse events
Four patients observed transient muscular weakness in the trunk and/or extremities, all after Dysport

Incontinence in Neurological Disease
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Number
Study type of
Reference Evidence level patients
Karsenty G, Reitz A, Prospective N=17

observational
study

Lindemann G et al.
Persistence of
therapeutic effect
after repeated
injections of
botulinum toxin
type A to treat
incontinence due to
neurogenic detrusor
overactivity.
Urology. 2006;
68(6):1193-1197.
Ref ID:
KARSENTY2006

Effect

Incontinence mean no. of episodes per day
First injection vs last injection

2.6vs0

Maximum cystometric bladder capacity mean (SD) mL

Baseline vs first injection vs last injection
348.8 (115.8) vs 499.1 (3.6) vs 461.8 (63.7)

Number

of
Reference Study type patients
Khan S, Game X, Kalsi Prospective N=137

observational
study

V et al. Long-term
effect on quality of
life of repeat detrusor

Incontinence in Neurological Disease

Length of
Patient characteristics Intervention Comparison follow-up
Patients with neurogenic 300U BASELINE Not
detrusor overactivity and Botulinum toxin  Anticholinergic use not  specified
incontinence type A (Botox) specified
(Allergan) VIEET (s
Patients had to have of
received at least two Injected at 30 injections
repeat injections. sits sparing the 5.4 (range
trigone 3to9)
Patient population: 16/17
spinal cord injury and 1/17  Mean no. of
multiple sclerosis. 13/17 injections 5.4
performed intermittent (range 3t0 9)
self catheterisation and
4/17 voluntary voiding
Length
Patient of
characteristics follow- Outcome
Intervention Comparison up measures
Patients with 300U Pre-treatment Mean Continence,
multiple sclerosis  Botulinum 29 mths Mean Urogenital
and neurogenic toxin type A Berila e bed ek (range Distress Inventory
detrusor (Botox) 9to80  (UDI),

responded to
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Outcome Source
measures of
funding
Mean no. of None
incontinence reported

episodes per
day
Maximum
cystometric
capacity

Source

of

funding

Multiple Sclerosis
Society, Pfizer, Guy’s
and St Thomas’
Charity, The Urological
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injections of overactivity.
botulinum Patient must have
neurotoxin-A for been willing to
detrusor overactivity perform CIC.

in patients with

multiple sclerosis. Patient

Journal of Urology.

population:
2011; 185(4):1344- female: male
1349. Ref ID: 77:32%, mean age
KHAN2011 47.8 yrs.
Effect
Continence

Before vs after treatment (1st injection implied)

Incontinence in Neurological Disease

(Allergan) behavioural therapy  mths)
or to

Injected into pharmacotherapy of

30 sites on at least two

outpatient medications.

basis

Injections

repeated on

return of

symptoms (no

minimum

period)

1st injection
N=137

2nd injection
N=99

3rd injection
N=47

4th injection
N=25

5th injection
N=14

6th injection
N=5

230

Incontinence
Impact
Questionnaire
(11Q) 4 weeks
after treatment

Foundation, Prostrate
UK, Dept of Health
National Institute for
Health Research
Comprehensive
Biomedical Research
Centre Award
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17% vs 76%

Urogenital Distress Inventory (UDI), Incontinence Impact Questionnaire (11Q)
uDlI

mean (SD)

before vs after

1st injection 61.8 (1.4) 1 vs 23.0 (1.7)
2nd injection 55.5 (2.2) vs 24.0 (2.3)
3rd injection 56.4 (3.4) vs 8.6 (1.6)
4th injection 57.2 (5.0) vs 19.8 (3.6)
5th injection 54.6 (5.8) vs 8.6 (4.0)
6th injection 67 (3.4) vs 12.2 (7.5)

1Q

mean (SD)

before vs after

1st injection 65.1 (2.2) vs 21.9 (2.1)
2nd injection 58.2 (3.1) vs 11.0 (2.3)
3rd injection 55.9 (5.1) vs 5.2 (1.6)
4th injection 59.0 (5.5) vs 9.5 (3.6)
5th injection 47.7 (7.5) vs 7.5 (3.4)
6th injection 58.0 (12.3) vs 6.6 (6.6)

Adverse events

Urinary tract infections

Antibiotics required after 30/327 treatment sessions

Long term antibiotics treatment was required 23/137 (17%)

Exacerbations of MS
8/137 (5.8%)

Incontinence in Neurological Disease
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Reference Study type

Kuo H-C, Liu S-H. Effect of
repeated detrusor
onabotulinumtoxina
injections on bladder and
renal function in patients
with chronic spinal cord
injuries. Neurourol Urodyn.
2011; 30(8):1541-1545. Ref
ID: KUO2011

case series

Effect
Maximum bladder capacity ml

Prospective

Number
of
patients
N=38
(N=5
drop-
outs)

Baseline vs 6 mths vs 12 mths vs 18 mths vs 24 mths

Incontinence in Neurological Disease

Patient characteristics

Patients with more than one year
history of chronic suprasacral cord
injury. All patients were
diagnosed with detrusor sphincter
dyssynergia by videourodynamic
study. In addition, all patients
voided by reflex or abdominal
stimulation with or without clean
intermittent catheterisation, were
free of indwelling catheter or
cystostomy, and were free of
urinary tract infection. All patients
had been treated with
anticholinergics for at least one
year and failed to resolve their
urinary incontinence.

Exclusion criteria included patients
with detrusor underactivity and
large bladder compliance, patients
proven to have intrinsic
sphincteric deficiency and patients
with grade 2 or higher
vesicoureteral reflux

Patient population: 21 men and 17
women. Mean age 37. Median
duration of spinal cord injury 7 yrs

232

Length
of
follow-
Intervention Comparison up
200 U Botulinum  Pre-post 24
toxin type A injection months
(Botox)

Injected into 40
sites under light
general
anaesthesia

Injections were
repeated every 6
mths

Antimuscarinics
were
discontinued

Outcome
measures

Maximum
bladder capacity
Quality of life —
Quality of Life
index adapted
from the
International
Prostatic
Symptom Score

Source
of
funding

None
reported
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Mean (SD) p<0.05 for all comparisons

207.1 (111) vs 306.4 (186) vs 376.9 (180) vs 369.7 (129) vs 411.7 (32.9)

Qol-I

Baseline vs 6 mths vs 12 mths vs 18 mths vs 24 mths
Mean (SD) p<0.05 for all comparisons

4.51 (1.34) vs 2.31 (1.28) vs 2.29 (1.49) vs 2.30 (1.23) vs 2.26 (1.68)

Reference

Pannek J, Gocking
K, Bersch U. Long-
term effects of
repeated
intradetrusor
botulinum
neurotoxin a
injections on
detrusor function
in patients with
neurogenic
bladder
dysfunction. BJU
Int. 2009;

104(9):1246-1250.

Ref ID:
PANNEK2009B

Effect
Continence

Study type
Evidence level

Retrospective
case series

Number
of
patients

N=27

Patient characteristics

Patients with neurogenic
detrusor overactivity due
to spinal cord lesions

Inclusion criteria:
minimum of five
treatments of BONT-A

Patient population: males
15, females 12, complete
spinal cord lesion 15,
incomplete spinal cord
lesion 12, median age
34.5 (17-62), interval
from lesion to 1st
injection 62.9 mths (2-
234)

Intervention

BONT-A
injection
(unclear
manufacturer)

Mean no. of
treatments 7.1
(range 5 to 11)

Comparison

BASELINE

All patients failed to
respond sufficiently to
anticholinergic
treatment

Length of
follow-up

Not
specified

Mean no. of
treatments

7.1 (range 5
to 11)

Outcome
measures

Continence

Adverse
effect

Source

of

funding
One author

consultant
of Allergan

Before the first BONT-A treatment, 24 patients performed intermittent catheterisation whereas three patients emptied their bladders by triggered voiding. From the first
BoNT-A treatment, all patients performed intermittent catheterisation throughout the entire observation period.

Baseline vs after 1 injection N (%)

Incontinence in Neurological Disease
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4/27 vs 25/27; <0.002
Before final injection vs after final injection

5/27 vs 20/27; ns
Adverse effect

4/27 complained about temporary muscular weakness either localised in the limbs (two patients) or generalised (two patients).

Reference

Reitz A, Denys
P, Fermanian C
et al. Do Repeat
Intradetrusor
Botulinum
Toxin Type A
Injections Yield
Valuable
Results? Clinical
and
Urodynamic
Results after
Five Injections
in Patients with
Neurogenic
Detrusor
Overactivity.
Eur Urol. 2007;
52(6):1729-
1735. Ref ID:
REITZ2007

Effect

Study type
Evidence level
Prospective

observational
study

Number
of
patients

N=20

Maximum cystometric bladder capacity ml

Patient characteristics

Patients with neurogenic
detrusor overactivity

Patients who received at
least five intradetrusor
injections and who were
followed by clinical and
urodynamic evaluation

after at least four injections

Baseline vs Injection 1 vs 2 vs 3 vs 4 vs 5 mean (95%Cl)
216.5 (187.5 to 395) vs 500 (500 to 576.5) vs 500 (500 to 520) vs 490 (415 to 500) vs 500 (402.5 to 512.5) vs 500 (435 to 500)

Incontinence in Neurological Disease

Intervention

Botulinum toxin
A (Botox,
Allergan)

300 units

30 injections
into the
detrusor muscle
sparing the
trigone

Local
anaesthesia

Injections
repeated every
7 months
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Comparison

BASELINE

Concomitant
anticholinergic
medications were
allowed

Length of
follow-up
For a
minimum
of 4
injections

Outcome
measures

Maximum
Cystometric
capacity

Source

of
funding
Three
authors
consultant
s for
Allergan
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What are the long term risks (renal impairment, hydronephrosis, urinary tract stones, urinary tract

infection, malignancy (bladder cancer) associated with the long-term use of intermittent catheterisation,
indwelling catheters (supra pubic and urethral) and penile sheath collection/pads? What is the quality of

life associated with the above?

Study type
Reference Evidence level
Bennett CJ, Retrospective
Young MN, observational
Adkins RH et al. study
Comparison of
bladder Birmingham,
management Alabama

complication
outcomes in
female spinal
cord injury
patients. Journal
of Urology.
1995;
153(5):1458-
1460. Ref ID:
BENNETT1995

Complications reported by duration of follow-up

Incontinence in Neurological Disease

Number
of
patients

N=70

Patient characteristics

Female patients with
spinal cord injury
undergoing follow-up by
a urology service

Intermittent
catheterisation (N=23):
18 paraplegics and 5
tetraplegics, mean 8.5
yrs (£ 4,7 yrs)

Reflex voiding and
padding (N=25): 7
paraplegics and 18
tetraplegics, mean 15.8
yrs (£ 7.3 yrs)

Indwelling catheter
(N=22): 11 paraplegics
and 11 tetraplegics,
mean 16.7 yrs (+ 9.0 yrs)
(no patient was
maintained on a
suprapubic catheter)

Intervention

Intermittent
catheter

Indwelling
catheter
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Comparison

Reflex voiding and

padding

Length of
follow-up

Years of
bladder
management
ranged from 2
to 33 yrs

Frequency of
follow up not
stated

Outcome
measures

Reflux
Hydronephrosis
Bladder calculi
Renal calculi

Source
of
funding

None
reported
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Complication Intermittent Padding (n=25) Indwelling catheter

catheterisation (n=22)

(n=23)
Duration of follow- 2-10 yrs 2-10 yrs 11-23 2-10 yrs 11-23 24-33
up (n=17) (n=7) (n=14) (n=7) (n=9) (n=6)
Reflux 1 - - 2 4 4
Hydronephrosis - 1 - 4 2 -
Bladder calculi 1 - - 1 3 12
Renal calculi - - 3 - 1 2

None of the 6 patients on intermittent catheterisation for 11 to 23 yrs or the 4 on padding for 24 to 33 yrs reported any complications.

Reference

Cameron AP,
Wallner LP,
Forchheimer
MB et al.
Medical and
psychosocial
complications
associated with
method of
bladder
management
after traumatic
spinal cord
injury. Archives
of Physical
Medicine and
Rehabilitation.

Study type
Evidence
level

Retrospective
observational
study

USA

Number
of
patients

N=24762

N=1564
excluded

Incontinence in Neurological Disease

Patient characteristics

Patients with new spinal cord injury
(SCI) entered in the National SCI

database

Patient population: mean time post
injury (psychosocial outcomes)
ranged from 6.3 to 11.1 yrs. Age at
injury ranged from mean 27.8 to

37.0yrs

Intervention

At discharge:
18.2% voiding,
23.9% used
indwelling
catheterisation,
12.7% condom
catheterisation,
and 45.1%
intermittent
catheterisation
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Comparison
Different
bladder
management
techniques

Length
of
follow-
up
1to 30
yrs

Outcome measures

Incidence of stones
SWLS (5 item measure
of life satisfaction)
Self perceived health
status

Source

of

funding
National
Institute on
Disability and
Rehabilitation
Research
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2011;
92(3):449-456.
Ref ID:
CAMERON2011

Effect

Variable

SWLS

Perceived health status

Indwelling catheter

18.56 (SD0.44) (reference)

2.83 (SD0.06) (reference)

Voiding

19.96 (0.46) (p<0.0005)

2.98 (0.06) (p<0.0005)

Condom

18.75 (0.50) (p=0.56)

2.74.(0.07) (p=0.03)

Clean intermittent catheterisation

18.77 (0.44) (p=0.39)

2.76 (0.06) (p=0.04)

Incontinence in Neurological Disease
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Reference

Cardenas DD,
Mayo ME.
Bacteriuria with
fever after
spinal cord
injury. Archives
of Physical
Medicine and
Rehabilitation.
1987; 68(5 Pt
1):291-293. Ref
ID:
CARDENAS1987

Study type
Evidence
level
Prospective
case study
Country:USA
(Seattle)

Number of
patients

N =705

Loss to
follow up:
371 turned
up to the 1
year follow
up
appointment
(53%)

All patients
treated at
the
Northwest
Regional
Spinal Cord
Injury
Center
between
1974 and
1984.

Of all patient
64 (9.1%)
had normal
voiding at
discharge
from

Incontinence in Neurological Disease

Patient characteristics

557 /705 (79%) were men: 51%
quadriplegic, 49% paraplegic

Number of patients by system of

drainage at discharge from hospital

N(%)
Intermittent 259(36.8)
catheterisation
Indwelling 114(16.2)
catheter
Voiding: 110(15.6)
external
collector
Voiding: no 102(14.5)
external
collector
Normal 64(9.1)
voiding
Other* 35(4.9)
Diversion** 21 (3.0)

* Other includes cystocath and
suprapubic catheter

** Diversion = ileal conduit and

vesicostomy.
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Intervention

n/a

Comparison

n/a

Length
of
follow-

up
1 year
(BWF)

Outcome measures

Bacteriuaria with fever

Source
of
funding

Spinal Cord
Grant from
th e National
Instituate of
Handicapped
Research,
Department
of Education
Washington
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Effects

hospital

At discharge there was no significant difference in rate of bacteriuria with fever (BWF) between those with self intermittent catheterization, those with intermittent
catheterisation by someone else and those with an indwelling catheter.

Rates of BWF at hospital discharge and at 1 year follow up N (%):

At discharge At 1 year follow up
Self intermittent catheterisation 77/155 (50) 33/62 (53)
Intermittent catheterisation by other 60/103 (58) 20/24 (83)
Indwelling catheter 48/114 (42) 25/57 (44)

Examining only those who were on the same system of drainage at discharge from the initial rehabilitation and at year 1 follow-up, the patients on intermittent
catheterisation by someone else (ICO) were more likely to have experienced at lease one episode of BWF than the group on self intermittent catheterisation and
patients with indwelling catheter (p<0.025).

Authors’ conclusions:

Those patients unable to perform their own intermittent catheterisation appeared to be at greater risk to develop episodes of bacteriuria with fever.

Reference

ChenY,
DeVivo MJ,
Roseman JM.
Current trend
and risk
factors for
kidney stones
in persons

Study type
Evidence level
Prospective

observational
study, USA

Number
of
patients

N=8314

Incontinence in Neurological Disease

Patient characteristics

Patients entered into a
National spinal cord
injury database 1986-
1999

Inclusion criteria
included: admission to a

Intervention

Abnormal
concretion in
either the
kidney or
ureter
documented
by x-ray
evidence of its
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Comparison

na

Length
of
follow-
up
Mean 3
yrs
(range 7
mths to
13 yrs)

Annual

Outcome
measures

Stones in the
kidney or ureter

Source
of
funding

National
Institute on
Disability and
Rehabilitation
Research,
Office of
Special
Education and
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with spinal
cord injury: A
longitudinal
study. Spinal
Cord. 2000;
38(6):346-353.
Ref ID:
CHEN2000

Effect
Incidence of stones in the kidney or ureter

Incontinence in Neurological Disease

model system of care
within 365 days of injury,
clinically discernible
degree of spinal cord
neurologic impairment
on admission

Patient characteristics:

Women 18.5%: men
81.5%, age: 15-24 35.5%,
25-34 26.3%, 35-44
16.9%, 45-54 9.5%, 55-80
11.8%, neurologic level:
minimal deficit 5.5%,
paraplegic ( incomplete)
20.4%, paraplegic
(complete) 27.9%,
tetraplegic (incomplete)
27.8%, tetraplegic
(complete) 18.1%,
unknown 0.2%

location’
Stones that
were passed
spontaneously
before x-ray
evidence
could be
obtained were
excluded

240

check

Rehabilitation
Services,
United States
Department of
Education,
Washington
DC
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Risk factors for kidney stones occurring before and after the first year post injury

Multivariate cox regression model

Number Length of Outcome Source

Study type of follow- measures of
Reference Evidence level patients  Patient characteristics Intervention Comparison up funding
Dahlberg A, Perttil  Cross-sectional N=129 Patients with traumatic Clean Normal voiding, Oneyear Urinary tract None
| et al. Bladder study. Finland spinal cord injury leading intermittent controlled voiding, infections (with reported
management in to permanent catheterisation suprapubic tapping, symptoms,
persons with neurological deficits Mixed compression or confirmed by
spinal cord lesion. Cotl s straining urinary culture

Incontinence in Neurological Disease
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Spinal Cord. 2004; Normal voiding 14 (11%),  conduit and treated with
42(12):694-698. controlled voiding, 15 antibiotics)

Ref ID: (12%), clean intermittent

DAHLBERG2004 catheterisation 16 (12%),

mixed (clean intermittent
catheterisation in daily
use) but subjects also
used other methods,
suprapubic tapping 31
(24%), compression or
straining 16 (12%),
catheter or conduit 7 (5%)

Effect
Urinary tract infection
Data extracted from graph

Bladder management Urinary tract infection % (95%Cl)
Normal voiding 6 (2 to 36%)
Controlled voiding 20 (5 to 50%)
Clean intermittent catheterisation 70 (43 to 90)
Mixed (using clean intermittent catheterisation plus other method) 72 (58 to 90)
Suprapubic tapping 48 (30 to 68)
Compression or straining 31 (11 to 59)
Study type Outcome Source
Evidence Number of Length of Measures of
Reference level patients Patient characteristics Intervention Comparison follow-up funding
D.M. Dewire,  Retrospective N=57 (n=32 Medical records of 57 consecutive patients Chronic No chronic Mean Urological None
R.S. Owens, cohort study. with catheter ~ who sustained a traumatic cervical spinal indwelling indwelling follow-up  complications. reported
G.A. and n=25 non cord injury between 1970 and 1980 catheter. catheter. 12 years
Anderson, USA. catheter.) included. Frequency
M.A. Gottlleb, of follow
H. Lepor, “A up one
Comparison yeR

Note: no patients lost to follow-up.

Incontinence in Neurological Disease
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of the
Urologic
Complications
Associated
with Long-
Term
Management
of
Quadriplegic
Patients with
and without
Chronic
Indwelling
Urinary
Catheters,”
Journal of
Urology, 147:
1069-1072,
1992

REF ID
DEWIRE 1992

Effect
Urological complications:

Incontinence in Neurological Disease

Patient characteristics: mean age of the
patient population at injury was 36 yrs.
The majority of the patients sustained
spinal cord injury after a motor vehicle
accident (31), diving accident (10) or fall
(8).
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Study type

Reference Evidence level

Historical
cohort study.

Suzanne L.
Groah, , David
A.
Weitzenkamp,
Daniel P.
Lammertse,
Gale G.
Whiteneck,
Dennis C.
Lezotte,
Richard F.
Hamman.
Excess risk of
bladder
cancerin
spinal cord
injury:
Evidence for
an association
between
indwelling
catheter use
and bladder
cancer.
Archives of
Physical
Medicine and
Rehabilitation
Volume 83,
Issue 3, Pages
346-351,
March 2002.

Denver,
Colorado, USA

Number of
patients

N=3670
(n=1628in
NIDC, n=314
in multi and
n=1728 in
IDC)

Incontinence in Neurological Disease

Patient characteristics

Participants included
listed in the database
who incurred spinal
cord injury (SCI)
between 1950 and
1997 and who were
known to have
survived at least 1
year.

Inclusion criteria:
Participants were
eligible for the study if
initial screening
cystoscopy, performed
at any time post- SCI,
documented the
presence or absence of
bladder cancer.

Patient characteristics:
Mean age at SCI (yrs) —
30 years (in NIDC); 29
years (in multi); 29
years (in IDC).

Mean age at diagnosis
of bladder cancer: 48
years.

Mean duration of SCI
at time of diagnosis
was 20 years.

Median duration of

Intervention Comparison

groups: See interventions

Indwelling catheter
(IDC).

Non indwelling
catheter (NIDC).

Multi (using both
dwelling and non
dwelling)
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Length of
follow-
up

Mean
follow-
up: 2
years.

Outcome
measures

Diagnosis of
bladder
cancer.

Death from
any cause.

Source
of
funding

None
reported
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bladder management:

REFID GROAH NIDC- 9.8 years (in
2002 NIDC); 7.3 years (in
multi).

IDC - 6.9 years (in
NIDC); 11.8 years (in
IDC).

American spinal injury
classification (ASIA): A-
47 % (NIDC); 60%
(multi); 65% (IDC)
B-14% (NIDC); 18%
(Multi); 20% (IDC)

C- 13% (NIDC); 9%
(Multi); 11% (IDC).

D- 25%(NIDC); 13%
(Multi); 4% (IDC)

E- 1% (NIDC); 0%(
Multi); 0% (IDC).

Effect

Analyses of potential risk factors for bladder cancer revealed a significantly greater proportion of participants who used IDC (46% of IDC group, 39% of multi group)
developed bladder calculi compared with 10% in the NIDC group (x2 =537.64, p<0.001) . Thirty one (31%) of the IDC group had a history of pyelonephritis, compared
with 33% of the NIDC group( x2 =1.4,p=0.24). There were no documented cases of bladder schistosomiasis in any of the cohorts.

Age- adjusted analyses revealed that increasing exposure to IDC use was associated with bladder cancer in SCI. The IDC group had an age —adjusted rate of 77 per
100,000 person-years, compared with rates of 56.1 and 18.6 per 100,000 person-years in the multi and NIDC groups, respectively.

Age and gender adjustment for development of bladder cancer:

After age and gender adjustment, participants with SCI were 15.2 (95% Cl, 9.2 -23.3) times likely to develop bladder than the general population. Of those using IDC only
as their method of bladder management, the observed 15 cases of bladder cancer were compared with an expected 0.6 cases, yielding a ratio of 25.4 (95%, 14.0 -41.9).

Incontinence in Neurological Disease
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Cox regression models to independently examine bladder management method, age at SCI, gender, ASIA classification, level of SCI and history of bladder calculi.

Calculations of attributable risk (AR) revealed that IDC was responsible for 34.1 cases of bladder cancer per 100,000 person-years of SCI. This yielded an AR percentage of
55.8% for IDC use, whereas male gender and bladder calculi were responsible for fewer cases of bladder cancer, at 32.9% and 10.7% respectively. In those using IDC only,
IDC was responsible for 58.4 cases per 100,000 person-years, or 64.8% of all bladder cancer occurring in the IDC population.

At the completion of the study, 13 persons with bladder cancer had died, with the cause of death identified as bladder cancer in 12.
Of the 12, 10 had solely used IDC, where as 2 used multiple techniques. There were no bladder cancer deaths in the NIDC group.

Study type Number of Length of
Reference Evidence level patients Patient characteristics Intervention Comparison follow-up
Hansen RB, Retrospective N=235 Patients from the Data na Duration of
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Biering S, observational (patients with Clinical for Spinal Cord collected bladder Valley
Kristensen JK. study, urological Injuries, Copenhagen from management Academy and
Urinary calculi Copenhagen investigations)  with a traumatic spinal medical 24.1 yrs Coloplast A/S
following cord injury (SCI) records. (range 10 to
traumatic contracted before Results 45 yrs)
spinal cord January 1991 who were  included
m;ury.l . still ?|I-Ve at the time of plalln Frequency of
Scandinavian receiving a follow-up radiography el
. . p
Journal of questionnaire in 2001 of the 70% yearly
Urology & Patients characteristics: abdomen or every
Nephrology. Mean age 50.5 yrs andiv other year
2007; (range 28 to 84) and urography
41(2):115-118. mean follow-up time
Ref ID: was 24.1 yrs (range 10
HANSEN2007 to 45yrs. 126
paraplegic and 110
tetraplegic
Effect
Participants with renal calculi Participants without renal
(%) calculi (%)
Initial discharge (n=46) Follow-up (n=47) Initial discharge (n=186) Follow-up (n=188)
Normal bladder emptying 13 9 12 8
Suprapubic tapping 54 28 58 32
Abdominal pressure 17 19 19 15
Crede manoeuvre 2 23 6 19
Intermittent catheterisation 11 40 13 39
Indwelling catheter 7 19 9 15
Number Outcome Source
Study type of Length of Mmeasures of
Reference Evidence level patients  Patient characteristics Intervention Comparison follow-up funding
Ku JH, Jung TY, Retrospective N=140 Inclusion criteria: Men Clean Spontaneous voiding, Annually  Kidney, ureter or None
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Lee JK et al. observational with an age at injury of > intermittent suprapubic cystostomy for 17 yrs  bladder stones reported

Risk factors for  study 18 yrs, discernible catheterisation, (between  (first
urinary stone neurological lesion, Indwelling 1987- occurrence)
formation in Korea traumatic spinal cord urethral 2003)
men with spinal injury (SCI), voiding catheter
cord injury: a spontaneously or a
17-year follow- neurogenic bladder
up study. BJU managed by clean
Int. 2006; intermittent
97(4):790-793. catheterisation,
Ref ID: KU2006 suprapubic cystomy or
indwelling urethral
catheter, injured before
1987, and followed from
1987 to 2003.
Exclusion criteria: If
patients missed two or
more consecutive annual
visits, or had an ileal
conduit or bladder
augmentation
Effect
Bladder stone
Spontaneous voiding (SV) Clean intermittent Suprapubic cystostomy (SPC) Urethral catheter
catheterisation (CIC) (Uc)
Accumulated incidence (%) 14 (30) 5(15) 15 (42)* 5(21)
Episodes/100 person-years 2.0 0.89 5.1 1.7
Renal stones
Spontaneous voiding Clean intermittent Suprapubic cystostomy Urethral catheter
catheterisation
Accumulated incidence (%) 6 (13) 3(9) 4(11) 8 (33)**
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Episodes/100 person-years 0.88 0.54 0.65 2.5
* <0.05 in the CIC vs SPC group by chi-square test
** <0.05 in the SV vs the UC group, the CIC vs UC group, and the SPC vs the UC group by Fisher’s exact test
Multivariate analysis

Bladder management Bladder stone p Renal stone p

OR adjusted (95%Cl) OR adjusted (95%Cl)

Spontaneous voiding (SV) 1.0 1.0

Clean intermittent 0.53 (0.16 t0 1.8) 0.30 0.89 (0.17 to 4.6) 0.89

catheterisation

Suprapubic cystostomy 1.5 (0.56 to 3.9) 0.43 0.71 (0.16 to 3.2) 0.66

Urethral catheter 0.89 (0.24 to 3.3) 0.86 5.7 (1.3 to 25) 0.021

Number Outcome Source
Study type of Length of ~mMeasures of

Reference Evidence level patients  Patient characteristics Intervention Comparison follow-up funding
Ku JH, Choi WJ, Retrospective N=179 Inclusion criteria: male Follow up na Yearly Pyelonephritis None
Lee KY et al. observational patients, age at injury 18 included follow-up  Renal calculi reported
Complications study yrs or above, neurologic microbiological for at
of the upper lesion, traumatic spinal confirmation of least 10
urinary tractin o cord injury, follow up for significant yrs

patients with
spinal cord
injury: a long-
term follow-up
study. Urol Res.
2005;
33(6):435-439.
Ref ID: KU2005

Effect

Incontinence in Neurological Disease

10 yrs or longer from date
of injury, follow up until
2003

Patient characteristics:
age at injury range 22-24
yrs, duration of follow up
29-35 yrs

bacteria in the
presence of
relevant
symptoms and
plain film
radiographs
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Incidence of the complications of upper urinary tract

Urethral catheter Intermittent Suprapubic cystostomy Crede manoeuvre or Condom catheter
catheterisation reflex voiding

Pyelonephritis 12 (41.4%) 20 (41.7%) 13 (31.0%) 10 (26.3%) 6 (27.3%)

Renal calculi 6 (20.7%) 6 (12.5%) 15 (35.7%) 13 (34.2%) 4 (18.2%)

Upper tract 15 (51.7%) 18 (37.5%) 11 (26.2%) 9 (23.7%) 5(22.7%)

deterioration
Multivariate risk factors for complications of the upper urinary tract
Adjusted odds ratio (95% Cl)

Pyelonephritis Renal calculi Upper tract deterioration

Urethral catheter 1.0 1.0 1.0

Intermittent catheter 0.930 (0.352-2.455) 0.526 (0.147 to 1.888) 0.330(0.114 to 0.958)

Suprapubic catheter 0.532 (0.186 to 1.519) 1.827 (0.581 to 5.745) 0.097 (0.026 to 0.359)

Crede manoeuvre or reflex voiding 0.464 (0.158 to 1.366) 1.856 (0.579 to 5.955) 0.123 (0.035 to 0.428)

Condom catheter 0.502 (0.148 to 1.704) 0.746 (0.177 to 3.137) 0.200 (0.051 to 0.780)

Number Outcome Source
Study type of Length of Measures of
Reference Evidence level patients Patient characteristics Intervention Comparison follow-up funding
Larsen LD, Retrospective N=204 Male; mean age 34; All receiving Chronic No indwelling Mean 12 Symptomatic None
Chamberlin cohort study. (142 continuous long term medical care at a indwelling catheter (n= years UTls reported
DA, Khonsari were veterans centre. catheterisation 86). Bladder stones
F, Ahlering USA followed Indwelling | No (n=56) [spontaneous  grequency  Renal stones
TE. up)- catheter | catheter voiding 54, of follow-  Renal
Retrospective clean .
Groups well n 56 86 up dysfunction
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analysis of
urologic
complication
in male
patients with
spinal cord
injury
managed
with and
without
indwelling
urinary
catheters.
Adult urology
1997; 50:
418-422

Effects

matched for
age and years
of follow up,
but differed for
existence of an
external
sphincterotomy
which could
confound.

Patients given
choice of the 2
treatment
options, with
advice on the
best option for
their particular
problems. This
would also
create a bias
between
groups.

intermittent
catheterisation
14, external
striated
sphincterotomy
coupled with
condom
catheter
drainage 16]

unclear
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Reference

Lindehall B,
Moller A,
Hjalmas K,
Jodal U,
Abrahamson
K.
Psychosocial
factors in
teenagers
and young
adults with
myelomening
ocele and
clean
intermittent
catheterisatio
n.
Scandinavian
Journal of
Urology and
Nephrology
2008; 42:
539-544

Numbe
r of
Evidence patient
level s

N=22

Study type

Qualitative.
Semi
structured
interviews.
Sweden.
Two people
analysed
tapescripts,
and a
thematic
approach
was used.

Compari

Patient characteristics Intervention son

26 were selected at random from 41
eligible myelomeningocele patients who
had been using Clean Intermittent
catheterisation (CIC) for at least 5 years
and were at least 13 years old. 26 rather
than all 41 were included because of the
time-consuming nature of the qualitative
analysis. The 41 eligible patients were all
those complying with inclusion criteria
who had been part of a cohort of children
with myelomeningocele (MMC) followed
from birth and taught CIC from an early
age.

The experience of NA
the use of CIC.

4 of the 26 were not included because of
problems understanding the questions.

15 females and 7 males. Age range 13-26
yrs. Age at which CIC began was 6-15 yrs.
The follow up period to the interview was
5-12 years.

12 were in wheelchairs permanently, 3
occasionally, 3 used crutches and 4
walked without support. 12 were at
mainstream schools, 2 in special schools
for learning difficulties and 8 were
working.

Effects: The participants perceived the experience of long term CIC use as follows:

Length of
follow-up

NA

Source
Outcome measures of
funding

Semi-structured
interviews (conducted
by the urotherapist),
according to an
interview protocol,
elicted thoughts and
feelings on the
following:

To whom, and what,
information was given
to others.

Attitude to be being
catheterised by
someone else.
Attitude to their and
other disabilities
Attitudes towards
friendship, aspects of
sexuality and fertility.

Telling peers of their use of CIC was deemed as difficult but important and satisfying. Peer reactions ranged from disgust (catheter insertion) to childish (use of diapers)
to admiration. Those not in wheelchairs experienced less belief from others about their CIC use, and some of these wished they were in a wheelchair to increase
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acceptance of their CIC use. Lack of medical staff understanding of CIC was perceived as a major problem.

All disliked being catheterised by someone else, but in medical appointments most were reticent at stating this, and the clinician would do the catheterisation.

Most of the participants rated their incontinence as a mild disability, and rated non-MMC disabilities they didn’t have, such as blindness, as more severe.

8 participants had no friends at all. Two others spoke of friends, but on later investigation these were really casual acquaintances. 12 had a best friend. 15 found it easy
to make friends but harder to keep them. Barriers to friendship were perceived as an inability to run, the use of crutches or the need for diapers. 12 were currently
involved with a partner. Finding a partner was strongly desired by 17, but they found it difficult to realise this wish. None knew of the effects of their condition on sexual
function, and felt that a medical professional should give them more information on this. Some could not imagine a future without children of their own. 19 were
preoccupied with thoughts of parenthood in the future, but 9 were unsure if they would be able to do this. Of the 3 female adults in a relationship, one had had a healthy

baby. At the end of the interview the participants were invited to ask anything. 2 males and 2 females asked: “How am | going to find someone to marry?”.

Overall all participants were satisfied with CIC and would not want to return to their previous voiding technique. Most, after 5 years experience, did not find it a problem

in daily life. Overall, CIC was regarded as positive and most of the children’s negative experiences were related to their overall disability, independent of CIC.

Reference

Maynard FM,
Diokno AC. Clean
intermittent
catheterization
for spinal cord
injury patients.
Journal of
Urology. 1982;
128(3):477-480.
Ref ID:
MAYNARD1982

Study type
Evidence level

Retrospective
observational
study

USA

Number of
patients

N=65

N=28 with
complete
urologic follow
up (outcomes
extracted for
this group only)

Incontinence in Neurological Disease

Patient characteristics

Patients with traumatic
spinal cord injury who
were discharged from
hospital between 1972
and 1977 on clean
intermittent
catheterisation for the
management of
neurogenic bladder

Patient characteristics:
50 men and 15 women,
36 paraplegia (23
complete and 13
incomplete) and 29
with quadriplegia (13
complete and 16
incomplete). The
period after injury until

Intervention

Excretory
Urography
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Comparison

Length of
follow-up
Mean 3.7
yrs (range
1to7.5
yrs)

Frequency
of follow
up

unclear

Outcome
measures

Cystolithiasis

Urinary tract
infections

Hydronephrosis

Source
of
funding

None
reported
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Effect

Urinary tract infections

clean intermittent
catheterisation was
started was > 6 mths in
11 patients and < 6
months in 54.

12/28 patients had received treatment for one or more urinary tract infection

Hydronephrosis

0/28 of the patients had hydronephrosis

Reference

McGuire EJ,
Savastano J.
Comparatiive
urological
outcome in
women with
spinal cord
injury.
Urological
neurology
and
urodynamics
1986; 135:
730-731

Effects

Study type
Evidence
level

Propsective
observational
study. No
rationale for
grouping of
patients
given.

Number
of
patients

N=35

Incontinence in Neurological Disease

Patient characteristics

Female; age range 19-76. SCI.

Indwelling | Intermitte
catheter nt
catheterisa
tion
n 13 22
Level of SCI
C5-C7 8/13 6/22
T1-T12 4/13 9/22
T12 and
below 0/13 7/22
|V|ye|0men- 1/13 0/22
incomplete

254

Intervention

Foley
catheter
(indwelling)

Comparison

Intermittent
catheterisation

Length of
follow-up

Mean 6
years
(range 2-
12 years)

Frequency
of follow
up 6
monthly
for two
years
then
yearly

Outcome measures

Symptomatic UTls

Recurrent bladder
stones

Source
of
funding
None

reporte
d.
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Adverse event Indwelling catheter Intermittent catheterisation p
Symptomatic (febrile) UTIs 12/13 7/22 Not stated
Recurrent bladder stones 13/13 0/13 Not stated
Upper tract abnormalities (bilat pyelonephritic 7/13 0/22 Not stated
scarring with clubbing)
Study type Number Outcome Source
Evidence of Length of measures of
Reference level patients Patient characteristics Intervention Comparison follow-up funding
Nwadiaro H C; Retrospective N=125 A total of 125 patients with Urethral see 1 year Episodesand  None
Nnamonu M |[; and (n=85 complete spinal cord lesion catheterisation (U.C) interventions. timings of reported
Ramyil V M; prospective UCand managed between Jan 1 1984 UTI.
Igun G O. cohort study  n=40 and June 30, 2005. Supra-pubic
Comparative SPQ) cystostomy (SPC). Urinary
analysis of /blood
Lt L Retrospective Patient characteristics: The culture
\(;ee;tr:f:erlzatlon study y median of presentation for UC
ST ::’;r:rﬁn . was 28 years.vs. 32 for SPC. Male Mortality.
. to female ratio compared was
KZLZSt;’nTZnTOf 1984 to Dec 13:1 for UC vs. 19:1 for SPC. The
neuroggenic 1989 while three commonest causes of SCI
bladder in the . were .roa<.:l traffic ac.ci.dept (?8%)
spinal injured prospective resulting in 60% of injuries in UC
, study was vs. 61% in SPC, falls (36%) 36%
pij\tler?ts. undertaken vs. 35% respectively and cave-in
ngerlan from Jan injuries (4%) 35 vs. 2%
Jetiititel e 1990 to June respectively. In UC, 26% were
medmme : 2005 stable injuries vs. 25% in SPC.
Jour.nal of the Injury to the cervico-thoracic
National Nigeria. spine is 41% vs. 45% for UC and

Association of
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Resident involving the thoraco-lumbar
Doctors of spine in UC were 59% vs. 555 in
Nigeria SPC group.

2007;16(4):318-

21.

REF ID ARO
2007

Effect

Episodes and timing of urinary infections post admission

Urinary tract infection occurred relatively late at 4-6 weeks in UC compared to 2-3 weeks in SPC.

Organisms cultured from urine/blood in SCI patients :
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Staph.aureus | 3(0) (a%) | 4(0) (8%) | 7(0) (6%)

Note: blood culture results are in brackets.

Mortality: SPC was associated with significantly lower mortality figure at one year, 9% vs. 36% for UC (P<0.05).

Number Outcome

Study type of Length of measures
Reference Evidence level patients Patient characteristics Intervention =~ Comparison follow-up
Oh SJ, Ku JH, Prospective N=132 Patients who were Na Na Duration of SF-36 (Health-
Jeon HG et al. observational neurologically stable and catheterisation related Qol).
Health-related  study, Korea using clean intermittent 24.2 months Eight
quality of life catheterisation because dimensions:
of patients of neurogenic bladder physical
using clean secondary to spinal cord function, role
intermittent injury limitations
catheterization owing to
for neurogenic Patient population: mean physical health
bladder age 41.8yrs (SE 1.4), problems,
secondary to male:female 81:51, bodily pain,
spinal cord duration of injury general health
injury. Urology. 67.8mths (SE 8.6), injury perception,
2005; level cervical: noncervical energy and

65(2):306-310.
Ref ID: OH2005

Incontinence in Neurological Disease

36:96, paraplegic:
tetraplegic 24: 108,

vitality, social
function, role

duration of limitations
catheterisation 24.2 mths owmg to
emotional

(SE 3.1), catheterisation
type caregiver n=44, self
n=88
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problems and
mental health.
Greater scores
representing

Source
of
funding

None
reported
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better health
Effect
Comparison of SF-36 scores of patients and controls (general population) with respect to sex.

Comparison of SF-36 scores of patients and controls (general population) with respect to age

The patient SF-36 scores were significantly lower than those of the general population. When both patients and controls were divided into two subgroups according to
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sex, male patients had significantly lower scores for all dimensions than did male controls. Significant differences in all dimension scores, except in the energy and vitality
scores, were also observed between the female patients and female controls.

When patients and controls were subdivided into two groups according to age, patients younger than 50 yrs had significantly lower scores for all dimensions, except for
energy and vitality, than did controls younger than 50 yrs. Significant differences in all dimension scores were also found between patients and controls 50 yrs old or

older.

Reference

J. Ord, D.
Lunn, J.
Reynard
Bladder
management
and risk of
bladder stone
formation in
spinal cord
injured
patients.

The Journal of
urology, Vol.
170, No. 5.
(November
2003), pp.-
1734-1737.

REF ID : ORD
2003

Effect

Study type  Number
Evidence of

level patients
Retrospectiv.  N=457

e cohort

study

United

Kingdom.

Incontinence in Neurological Disease

Patient characteristics

Patients included were those admitted to Stoke
Mandeville Hospital Spinal injuries centre between

1985 and 1990 with greater than 6 months follow-up.

Patient characteristics:

Exp. Catheter | sphin | ISC
voiding ct
No. of pt 240 162 55 70
episodes
Av. Age 34 40 33 29
% male 88 70 100 57
AV injury T6 TS5 T3 T9
level
%complete | 41 65 84 78
spinal injury

259

Intervention Comparison

Expression See
voiding with
or without
condom.

Indwelling
catheters.

Sphincterot
omy.

Intermittent
self-
catheterisati
on (ISC)

interventions.

Length of
follow-up
Median
follow-
up: 60
months

Frequenc
y of
follow up
yearly

Outcome
measures

Risk of
bladder
stone
formation

Source
of
funding
None

reporte
d.
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A total of 327 patients remained on definitive management for the full duration of follow-up, while 100 changed management during follow-up, some more than once
(expression voiding and condom drainage 27%, condom drainage and external sphincterotomy 11% and indwelling catheter 13%). Thus, the catheter and
sphincterotomy groups were more likely to remain on definitive treatment, whereas those starting on expression voiding with condom drainage were more likely to
change.

Risk of bladder stones:

Bladder management type Mean follow-up(years) No. of bladder % forming bladder Total group follow-up % absolute annual risk
stones/no. of pts stones (no./ total no.) (years) stone formation

Condom+sphincterotomy 8.4 0 0 (0/55) 463 0

ISC 6.75 1/1 1.5 (1/70) 480 0.2

Expression voiding with or 6.3 7/7 3 (7/240) 1,515 0.5

without condom

Indwelling catheter 5.9 59/35 23 (35/152) 789 4% (first stone), 16%
(subsequent stones)

Results of Cox- regression analysis: Although age, sex, and injury level were not significantly explanatory variables, degree of injury was considered (p=0.02) in the model.
After correcting for degree of injury, both forms of indwelling catheter was found to have a high risk of bladder stone formation compared with ISC or condom drainage
with or without sphincterotomy.

The hazard ratio was 10.5 (p<0.0005, 95% Cl 4.0-27.5) for patients with supra pubic catheters and 12.8 (p<0.005, 95% 5.1-31.9) for those with indwelling catheters.
Bladder stones were no more likely to form in patients with supra pubic catheters than in those with indwelling urethral catheters (hazard ratio 1.2, p=0.6).

Number Outcome Source
Study type of Length of measures of
Reference Evidence level patients  Patient characteristics Intervention Comparison follow-up funding
Pannek J, Kullik  Prospective N=41 Patients with neurogenic Urodynamically Urodynamically Mean time Qualiveen None
B. Does observational lower urinary tract assessed as a assessed as a between guestionnaire reported
optimizing study, Germany dysfunction due to a “treatment “treatment failure”. spinal cord (quality of life).
bladder spinal cord lesion who success”. Failure was diagnosed injury and Four scales:
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management were performing Success was when any of the examination constraints,
equal intermittent self- defined as a “success” criteria were 4 yrs limitations, fears
optimizing catheterisation bladder not satisfied and feelings.
quality of life? capacity of > The greater the
Correlation Inclusion criteria: interval 360 mL, a score of a scale,
between SErEEn b EEa s maximum the worse the
health-related of the spinal cord injury detrusor perception of
quality of life and examination of > 1yr pressure < the items on the
and cmH20, the scale
urodynamic absence of

pararYneters - Patient population: male: .

patients with female 31:10, injury level dysregulation,

spinal cord cervical 9, thoracic 23, and continence

lesions. lumbar 9, age at

Urology. 2009;
74(2):263-266.

examination mean 39.5
yrs (range 18 to 72), age
at spinal cord lesion mean

Ref ID:

PANNEK2009 27.0 yrs (range 14 to 61),
spinal cord lesion
duration mean 14 yrs
(range 1 to 22)

Effect

All patients were performing intermittent self catheterisation and receiving anticholinergic treatment. Bladder management was classified as successful in 14/41 (34%)
and unsuccessful in 27/41 (66%). Of the 14 patients classified as having successful treatment, 10 were treated with oral anticholinergic drugs, and 4 had received
additional intradetrusor botulinum toxin (BTX-A) injections. The 27 patients with treatment failure had either presented because of decreasing efficacy of BTX-A
injections (n=16) despite anticholinergic medication or had demonstrated significant detrusor overactivity despite maximal oral anticholinergic treatment (n=11).

Qualiveen scale scores in relation to bladder function after correction for depression

Bladder management mean (SD)
Scale Success (n=14) Failure (n=27) P value
Limitations 37.2 (22.10) 48.6 (18.29) .0544
Constraints 39.2 (21.44) 52.9 (25.68) .0377
Fears 20.0 (16.40) 44.7 (19.65) .0014
Feelings 12.7 (15.22) 39.8 (27.69) 0182
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Reference

Sugimura T,
Arnold E,
English S,
Moore J.
Chronic
suprapubic
catheterisation
in the
management
of patients
with spinal
cord injuries:
analysis of
upper and
lower urinary
tract
complication.
BJU Int. 2008;
101: 1396-
1400

Study type
Evidence
level

Retrospective
observational
study. New
Zealand.

Number
of
patients

N= 149

Incontinence in Neurological Disease

Patient characteristics

Inclusion: Patients
attending a hospital in
New Zealand with SCI
who continued to use
the suprapubic catheter
for >3 months.

Patient characteristics:
Newly diagnosed SCI
patients with either
paraplegia or
quadriplegia. 25 patients
had used some other
form of bladder
emptying before
changing to a suprapubic
catheter (urethral
catheter—12,1SC-7,
external sphincterotomy
— 3, bladder neck
incision—1,
coposuspension — 1,
urethral stent — 1).

Intervention

A strict NA
protocol to
minimise
complications
was followed.
The
suprapubic
catheter was
irrigated
weekly with
normal saline,
and the
catheter was
changed every
2 weeks while
the patient
was in
hospital. This
was continued
at home,
through close
surveillance
from the
medical team.

Comparison

262

Length of
follow-up
68 (3-179)
months

Frequency
of follow
up
variable

Outcome measures

Existence of caliectasis

Existence of hydronephrosis

Existence of renal scarring

Vesiculoureteral reflux

Symptomatic UTls

Existence of calculi

Source
of
funding

None
reported
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Effects

Numbe Length

Study type r of of Source

Evidence patient follow- Outcome measures of
Reference level s Patient characteristics Intervention Comparison up funding
Waites KB, Prospectiv. N=64 Traumatic SCI patients with neurogenic  Intermittent Condom 1vyear Incidence of UTIs None
Canupp KC, e bladder and discharged from the initial Catheterisatio  with urine stated
DeVivo MJ. observatio hospitalisation. No age given. n bag Frequenc
Epidemiology  nal study. t of
and risk Exclusion: severe concurrent illness; follow up
factors for known vesicoureteral or intrarenal monthly
AT e reflux; urinary calculi; severely dimished
|nfect|f>n renal function; indwelling or suprapubic
following catheters.
spinal cord
injury. Arch
Phys med

Rehabil 1993;
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74: 691-695.
Effects

Reference

Weld KJ,
Dmochowski
RR. Effect of
bladder
management
on urological
complication
in spinal cord
injured
patients. The
Journal of
Urology.
2000; 163:
768-772

Adverse event Intermittent catheterisation Condom and collection bag p
Urinary tract infection 17.2 infections/ person-year 18.9 infections/ person-year NS
Numbe
Study type r of Length of Outcome
Evidence patient Compariso follow- measures
level s Patient characteristics Intervention n up
Retrospectivn. N=316 313 males and 3 females with post-traumatic SCI. All All were on NA 18.3 Pyelonephriti
e (chart receiving continuous long term physical care at a SC unit. some form (12.4)yrs s
review) Groups equivalent for all variables below (P>0.05) of bladder since
observation managemen injury. VUR
al study. t. Although
USA. some
Urethra | CIC Spontaneou | Suprapubi patients \I;r;?uenc Renal stones
=11 =92 = =
In=114 | n=9 sn=74 cn=36 cha.nged A [
age 36.8 41.0 38.1(11.8) 33.9 their unclear Bladder
(10.4) (12.6) (13.8) method stones
Followup | 181 |180 |19.3(13.0) |17.8 during their
(yrs) (12.1) | 912.6 (12.4) stay, the
) predominan
t method
Supzrasacr 89 79 85 89 e s
al (%) chosen.
Complete | 21 12 10 9
(%)

Effects: Estimated from figures, but all likely to be accurate to within 1%.

Source
of
fundin
8

Not
given

Complications

Urethral n=114

CIC n=92

Spontaneous n=74

Suprapubic n=36

p
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All 61/114 25/92 24/74 16/36
pyelonephritis 8% 1% 1.5% 3% <0.001
Renal stone 55% 22% 20% 36% <0.001
Bladder stone 28% 0% 8% 22% <0.001
VUR 23% 7% 8% 28% 0.001
Upper tract deterioration 30% 16% 27% 39% 0.038
F.8 Does monitoring or do surveillance protocols improve patient outcomes?
Length of Outcome Source
Reference Study type Number of follow- measures of
Evidence level patients Patient characteristics Intervention Comparison up funding
Bodner DR, Prospective N=86 Asymptomatic patients Standard Office ultrasound Na Ultrasound None
Witcher M, observational with spinal cord injury radiology findings reported
Resnick MI. study N=171 undergoing routine imaging study
Application of kidneys urological follow up (excretory
folce ultrasound ;g N=83 urography,
in the bladders Patient population: 85 computerised
management of N=106 men, 1 woman, mean age tomography
ich.e splnal.cord office 41.7 yrs, mean duration (C? cir
injury patient. since iniury 8.75 vrs radiology
Journal of ultrasound d y performed
Urology. 1990; el and
143(5):969-972. N=68 interpreted
Ref ID: excretory ultrasound)
BODNER1990 urography
(IvVP)

Frequency:

routine
Effect

Diagnosis from office ultrasound and IVP in 68 patients (135 kidneys)
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* VP inadequate; stone confirmed by radiologist-performed ultrasound

** |VP inadequate; stone confirmed by cystoscopy

Diagnosis from office ultrasound and CT or radiologist performed ultrasound in 18 patients who did not undergo an IVP (36 kidneys)

* office ultrasound inadequate in 1 patient; CT confirmed bilateral renal cysts

Summary of diagnosis from office ultrasound compared to IVP, CT or radiologist-performed ultrasound in 86 patients (171 kidneys and 83 bladders)
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* Office ultrasound inadequate in 2 patients (4 kidneys) because of obesity
** Office ultrasound inadequate in 1 obese patients with bilateral renal cysts noted on CT
*** VP inadequate because of poor preparation; bladder stones confirmed by cystoscopy

Authors conclusions ‘Outpatient ultrasonography performed by the urologist proved to be a cost effective and sensitive screening examination for urological disorders’

Length
of Outcome Source
Study type Number of follow-  measures of

Reference Evidence level patients Patient characteristics Intervention  Comparison up funding
Calenoff L, Neiman Prospective N=54 Patients with spinal cord Ultrasound Excretory urogram Na Ultrasound None
HL, Kaplan PE et al. observational injury. (IVP) and/or voiding findings reported
Urosonography in study Frequency: cystourethrogram
spinal cord injury Patient population: age once

patients. Journal of

range 16 to 63 yrs,
Urology. 1982;

male:female 34:20,

128(6):1234-1237. quadriplegic 31/54,
Ref ID: paraplegic 23/54
CALENOFF1982

Effect

Kidneys: For 15/54 there were concerns regarding renal abnormalities based on the excretory urogram (IVP). Of these 15 patients ultrasound confirmed the radiographic
findings in five (two with renal calculi, one with chronic pyelonephritis, one with peripelvic cyst and one with focal pyelonephrtitis), ruled out questionable radiographic
findings in six and revealed abnormalities not present radiographically in four (one with renal cyst, one with hydronephrosis, one with cortical atrophy and one with renal
calculi). Ureters: Of the 15 patients in whom the ureters were examined nine had different degrees of vescioureteral reflux on voiding cystourethrography, which was
confirmed by ultrasound in five (56%) and not demonstrated in four. The remaining 6 patients had ureterctasis on an IVP, which was confirmed by ultrasound in two
(33%) and not noted successfully in 4. In two patients with a known allergy to the contrast medium ultrasound demonstrated vesicoureteral reflux in one, and
hydroureter and hydronephrosis in one. Bladder: The bladder was examined in 32 patients during ultrasound voiding cystourethrography but was imaged adequately in
only 30. Ultrasound confirmed the positive radiographic findings in 23 (six with bladder calculi, three with trabeculated bladders and 12 with normal bladders), ruled out
guestionable radiographic findings in three and yielded additional information in four (one with bladder calculi, two with lithogenic bladder sediment and one with
calcific crust on the Foley catheter balloon)

Authors conclusion ‘It is recommended that spinal cord injury patients undergo a baseline excretory urogram followed by periodical ultrasound examinations to detect
hydronephrosis, renal parenchymal disease, and renal and bladder calculi, and to measure bladder volume and residual urine. Whenever real-time equipment and
experienced ultrasonologists are available ultrasound can be used as an alternate to voiding cystourethrography to detect vesicoureteral reflux.
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Reference

Gousse AE,
Meinbach DS, Kester
RR et al. Renal
ultrasound correlates
with renal nuclear
scan in upper tract
surveillance of spinal
cord-injured
patients. TOP SPINAL
CORD INJ REHABIL.
2003; 8(3):1-7. Ref
ID: GOUSSE2003

Effect

Study type
Evidence level

Retrospective
observational
study

USA

Number of
patients

N=178

(N=162
patients
included
with 478
paired and
matched
renal
ultrasound
(RUS) and
renal
nuclear
scan (RNS)

Patient characteristics

Patient with spinal cord
injury

Patient population: mean
age 56 yrs (range 22 to
89), bladder
management:

spontaneous voiding with
or without Crede N=91,
clean intermittent
catheterisation N=42,
sphincterotomy N=30
and indwelling catheter
N=40, mean time elapsed
since injury 23.9 yrs

Intervention = Comparison

Renal nuclear scan
(RNS)

Renal
ultrasound
(RUS)

Data not reported
Frequency:
Annual
routine
surveillance
scan.

Scans
performed
generally
within 48 hrs
of each other
and within
the preceding
5 yrs (1996 to
2001)

Average of
2.95 paired
study
comparisons
per patient

Length
of
follow-
up
mean
time
elapsed
since
injury
23.9 yrs

Outcome
measures

Renal
impairment

Source
of
funding

None
reported

A RUS scan was judged to be positive if it demonstrated any degree of caliectasis or pyelocaliectasis; parenchymal disease; or the presence of complex cysts, calculi, solid

masses, or other renal and/or peri-renal processes. Simple renal cysts were not considered an abnormality because they did not dictate any change in patient

management.

RUS abnormalities were found in 57 patients (35.2%). Of the 75 positive ultrasound studies, 39 were positive for hydronephrosis, 39 revealed parenchymal disease, 22

revealed renal stones, and 8 revealed solid renal mass (renal malignancy found in 2 of these 8 patients). Many ultrasounds had
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more than one pathologic finding.

Authors conclusions ‘Upper tract surveillance of spinal cord injury patients can be performed solely with RUS, which is non invasive, widely available, and less costly than

RNS’

Reference

Gupta S, Chawla
JC. Review of
urinary tract
abnormalities in
100 patients
with spinal cord
paralysis.
Paraplegia.
1994; 32(8):531-
539. Ref ID:
GUPTA1994

Effect

Study type
Evidence level

Retrospective
and prospective
observational
study

Number
of
patients

N=100

Patient characteristics

Patients with spinal cord
injury

Patient population:
paraplegics (n=49), age
range 19 to 64 yrs,
male:female 40:9,
paralysis duration one
years or less 12/49,
duration 1 to 10 yrs
23/49, duration > 10 yrs
14/49

Tetraplegics (n=51), age
range 19 to 64,
male:female 44:7,
duration of paralysis one
year or less 11/51,
duration 1 to 10 yrs
21/51, duration > 10 yrs
19/51

Intervention Comparison
Routine Na
radiological

screening

Length
of
follow-
up
Mean
time
since
injury 2
months
to 20
yrs

Outcome measures

Upper tract changes
(reflux, hydroureter and
or nephrosis, clayceal
clubbing, shrunken
kidneys, cortical atrophy,
scarring); calculi (renal
and/or upper tract,
lower tract; bladder
abnormalities
(contracted bladder,
trabeculae/diverticulae;
persistent post-voidal
residual urine > 100 ml

Source
of
funding

None
reported

In paraplegics, 26/47 patients had abnormalities (upper tract changes, calculi, bladder abnormalities, persistent post-voidal residual urine > 100 ml) detected on routine
radiological screening. 24/26 were detected 0 to 10 years after the injury compared with only 2/26 after 10 yrs of injury. For tetraplegics, 35/50 abnormalities were
detected. All of these were detected within 10 yrs after the injury.

Authors conclusion “...it is suggested that patients with spinal cord paralysis should have surveillance or urinary tract annually for 10 yrs and that the follow up beyond 10
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yrs should be determined by clinical necessity rather than a fixed protocol’

Study type
Reference Evidence level
Lemack GE, Retrospective
Hawker K, observational
Frohman E. study
Incidence of
upper tract USA
abnormalities
in patients
with

neurovesical
dysfunction
secondary to
multiple
sclerosis:
analysis of risk
factors at
initial urologic
evaluation.
Urology. 2005;
65(5):854-857.
Ref ID:
LEMACK2005

Effect

Number of
patients

N=113 (referred
and evaluated)

N=66
(completed both
urodynamic
testing and renal
ultrasonography)

Patient characteristics Intervention  Comparison

Patients with multiple Renal Na
sclerosis (MS) who were ultrasound
referred to the
neurourology clinic for
evaluation of lower
urinary tract symptoms

Frequency:
once

Included: patients with
completed urodynamics
and renal
ultrasonography

Patient population: mean
age 50.7 yrs, mean time
since diagnosis 12.9 yrs,
male 10.2%, secondary
progressive 44.0%

Radiologic findings in patients with abnormal renal ultrasound findings

Length
of
follow-
up
Na

Outcome
measures

Renal
ultrasound
findings

Source
of
funding

None
reported

Radiologic findings

Patients (n)

Unilateral focal caliectasis

6

Bilateral focal caliectasis

Unilateral cortical scarring

Unilateral mild hydronephrosis

1
1
1
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Bilateral stones (5 mm) mild hydronephrosis 1

Unilateral stone (<5 mm) 1

Authors conclusion: ‘No patients in this series had any indication of obstructive uropathy more severe than mild hydronephrosis. Of the 16.7% of patients with any
abnormal findings, most were noted to have minor caliectasis, likely to be of little clinical significance...’

Length
of Outcome Source
Study type Number of follow-  measures of

Reference Evidence level patients Patient characteristics Intervention Comparison up funding
MacDiarmid SA, Prospective N=36 Consecutive patients Serum Na Na Creatinine None
Mclntyre WJ, observational presenting to the spinal creatinine clearance reported
Anthony A et al. study cord injuries unit for their  level
Monitoring of annual routine evaluation  ©Measured at
renal function in Ve ZesllErg the time of
patients with Patient population: 29 the 24 hr
spinal cord injury. men, 7 women, mean age  urine
BJU Int. 2000; 38 yrs (range 24 to 68 yrs)  collection
85(9):1014-1018. Frequency:
Ref ID: once
MACDIARMID2000
Effect

Creatinine clearance was determined in all patients by three methods:

i) The mean of two consecutively measured 24 hr endogenous creatinine clearances using standard clearance techniques. Urine was obtained by indwelling urethral or
intermittent catheterisation, or by voiding or condom collections. All patients were catheterised at the beginning and end of each 24 hr period in an attempt to ensure
complete urine collection. The absolute mean percentage change between the measurements was also calculated.

ii) The single-shot 99mTc-DTPA clearance technique using multiple blood samples. 99mTc-DTPA (18 MBq) was injected into an antecubital vein and 10 mL blood samples
taken from the opposite arm 2, 4 and 6 hr after injection.

iii) The Cockcroft-Gault formula

Of the 36 patients 11 (31%) had a measured creatinine clearance of <100 mL/min (mean 84.8) and a corresponding normal serum creatinine level. Creatinine clearance
calculated by the Cockcroft-Gault formula did not correlated well with that measured by the 24 hr endogenous clearance (r=0.426) and 99mTc-DTPA clearance (r=0.366),
overestimatimg creatinine clearance in all but three patients. The mean (SD) difference between the creatinine clearance measured by the 24 hr and DTPA clearance
technique was 17.7 (16.5%) and the correlation between these techniques was good (r=0.71)

Authors conclusion: Serum creatinine level is not sensitive in detecting early deterioration of renal function in patients with spinal cord injury. The Cockcroft-Gault
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formula generally significantly overestimates the true creatinine clearance and is not recommended. The 24 hr endogenous creatine clearance measured on
appropriately collected urine samples is an acceptable accurate and practical method of determining glomerular filtration rate in patients with spinal cord injury.

Length
of Outcome Source
Reference Study type Number of follow- measures of
Evidence level patients Patient characteristics Intervention Comparison up funding

Morcos SK, Prospective N=75 Consecutive patients with  Renal Intravenous urography ~ Mean Renal None
Thomas DG. A observational spinal cord injury. The ultrasonography duration  abnormalities reported
comparison of study indication for the of
real-time examination in all Frequency: paralysis
ultrasonography UK patients was routine T e 10.5 yrs
with intravenous assessment of the upper assessment
urography in the urinary tract.
follow-up of
patients with Patient population: 69
§p.|nal co.rd male, 6 female, mean age
mJury. Clin 35.9 yrs, mean duration
Radiol. 1988; of paralysis 10.5 yrs
39(1):49-50. Ref
ID: MORCOS1988
Effect
Normal IVU and abnormal ultrasound

Ultrasound findings No. of patients

A simple renal cyst of a left kidney 1

Bilateral multiple renal cysts and simple cysts in the spleen; appearance is 1

consistent with adult polycystic disease

A small right kidney (7cm in length) 2

Mild dilatation of the calyces of a left kidney 1

Left kidney not clearly seen 2

Total 7
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Abnormal IVU and normal ultrasound

Abnormalities which were demonstrated by IVU and also indicated or shown by ultrasound

Authors conclusion ‘The combination of a plain radiography of the abdomen and ultrasound scan of the kidneys was found to be a cheap, safe and reliable alternative to
intravenous urography for the regular follow up of these patients’

Number
Reference Study type of
Evidence level patients
Persun ML, Retrospective N=40

Ginsberg PC, observational
Harmon JD et al.  study

Role of urologic

evaluation in the

Incontinence in Neurological Disease

Patient characteristics

Adults (aged 18 to 37
yrs) with a history of
lumbar
myelomeningocele, all
of whom performed CIC

Intervention

Patients with normal
ultrasounds/creatinine

Ultrasound, serum
creatinine

273

Comparison
Na

Length
of
follow-
up
Na

Outcome
measures

Ultrasound

Serum
creatinine

Source
of
funding

None
reported
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adult spina
bifida patient.
Urologia
Internationalis.
1999; 62(4):205-
208. Ref ID:
PERSUN1999

Effect

and were dry between Cystometry
catheterisations.

Frequency: once
Patients with conditions

predisposing them to

renal insufficiency were

excluded (12/52)

In patients with normal ultrasound and normal serum creatinine (1.5 mg/dl), there were no individuals (0/20) whose average catheterised volume corresponded to a
bladder pressure of >40 cm H20 on cystometry. However, in patients with hydronephrosis and/or elevated creatinine, 30% (6/20) had average catheterised volumes

corresponding to a bladder pressure of >40 cm H20

Author’s conclusion ‘Many spina bifida patients receive urologic care only as children, and those without urinary calculi or urinary incontinence are assumed to be
urologically stable. However, certain patients have urodynamic parameters which put them as risk for renal deterioration even if they appear to be problem-free. We
recommend a yearly renal ultrasound and serum creatinine determination in all adult spina bifida patients with immediate urologic consultation and urodynamics if

either is abnormal’.

Reference Study type
Evidence level

Sepahpanah F, Retrospective
Burns SP, observational
McKnight B et al. study

Role of creatinine

clearance as a USA
screening test in

persons with

spinal cord injury.

ARCH PHYS MED

REHABIL. 2006;

87(4):524-528. Ref

ID:

SEPAHPANAH2006
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Patient characteristics

Patients with spinal cord Annual

injury who had annual evaluation

inpatient evaluations for including

5 separate years. ultrasound
and serum

Inclusion criteria: only creatinine

patients admitted to the
hospital in each of 5
consecutive annual
evaluations were
included

Patient population:

274

Intervention

Comparison

na

Length
of
follow-
up
Mean
interval
(SD)
between
the first
and fifth
test 5.57
yrs (2.13)

Outcome
measures

Serum
creatinine
Renal
ultrasound

Source
of
funding

None
reported
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Effect

bladder management at
time 5 58.6% indwelling
catheter, 18.6% condom
catheter, 12.9%
spontaneous voiding,
7.1% intermittent

catheterisation, 2.9% ileal

conduit

For individual patients, the results of 24 hr Ccr were highly variable from one evaluation to the next; the within-subject standard deviation (SD) for Ccr was 25.9 mL/min.
The within-subject SD for serum creatinine was 0.12 mg/dL. For all comparisons of repeatedly, variability and reliability, serum creatinine was superior to Ccr. No
medical management decisions were made based on the result of the 24 hr creatinine clearance.

Renal ultrasound

58 patients had bilateral normal kidneys on 5 consecutive annual evaluation ultrasounds. Four had kidney stones on 1 or more ultrasound studies and 5 patients had at
least one renal ultrasound that showed hydronephrosis. For the 3 patients who had normal renal utrasounds at time one, but developed abnormalities over subsequent
studies (hydronephrosis for 2, cortical scarring for 1), the largest change in Ccr was 19.7% which is less than the mean variability between serial Ccr measurements. The
remaining two patients who developed new renal ultrasound abnormalities had changes in Ccr of less than 1%.

Authors conclusion ‘The Ccr test has little value as a screening measure for renal disease in spinal cord injury patients because of its variability in serial testing’

Reference

Sliwa JA, Bell HK,
Mason KD et al.
Upper urinary
tract
abnormalities in
multiple sclerosis
patients with
urinary
symptoms.
Archives of
Physical
Medicine and
Rehabilitation.

Study type Number of
Evidence level patients
Prospective N=48
observational

study
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Patient characteristics

Patients with multiple
sclerosis with symptoms
of neurogenic bladder
dysfunction

Inclusion criteria:
Exacerbation-free MS for
6 months

Patient population: mean
age 44.3 yrs, 75% female,
disease duration 13.4 yrs,

Intervention

Ultrasound

Frequency:
once

275

Comparison
Na

Length of Outcome

follow-
up
Na

measures

Ultrasound
findings

Source
of
funding

None
reported
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1996; 77(3):247- spontaneous voiding 81%,
251. Ref ID: intermittent
SLIWA1996 catheterisation 8%,

indwelling catheter 21%
Effect

Renal ultrasound examination showed significant MS-related upper urinary tract abnormalities in 10 patients (21%). These abnormalities included renal stones in five
patients, grade one hydronephrosis in two patients, cortical atrophy in two patients, and a reflecting pattern in the renal pelvis of one patient representing an early stone
or vascular calcifications. In addition, 14 ultrasounds identified bladder trabeculation (29%), which was considered a non-significant MS-related change. Only five of
these were associated with abnormal upper tract findings. Eight patients had incidental findings.

Authors conclusion ‘Routine screening for upper urinary tract complications appears indicated in a select group of MS patients with urinary symptoms’

Length
of Outcome Source
Reference Study type Number of follow- measures of
Evidence level patients Patient characteristics Intervention Comparison up funding
Tarcan T, Bauer S, Retrospective N=25 Patients with Ultrasound Na (Age) Ultrasound None reported
Olmedo E et al. observational myelodysplasia Mean findings
Long-term study Frequency: 9.1 yrs
followup of ) Inclusion criteria: normal  routine s
=t e W't_h urodynamics at birth il
myelodysplasia (defined as normal (range 1
and normafl bladder capacity and t018.6
urodynamic compliance, no yrs)
findings: Is hyperreflexia or
followup unihibited contractions
necessary?
Journal of

Urology. 2001;
165(2):564-567.
Ref ID:
TARCAN2001
Effect

No child had hydronephrosis or reflux
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Length
of Outcome Source
Reference Study type Number of follow- measures of
Evidence level patients Patient characteristics Intervention Comparison up funding
Tins B, Teo HG, Prospective N=100 Consecutive patients Kidney, Ultrasound Mean KUB findings None reported
PopuriRetal.  observational with spinal cord injury Ureter, time
Follow-up study attending for routine Bladder (KUB) since
imaging of the follow-up imaging on the  radiograph injury 11
urinary tract in urinary tract yrs
spinal injury Frequency:
patients: is a Patient population:80 routine
KL.JB STy men and 20 women,
with every mean age 46 yrs, mean
ultrasound? time since injury 11 yrs
Spinal Cord.
2005;

43(4):219-222.
Ref ID:
TINS2005

Effect

A total of 199 kidneys and 99 urinary bladders were examined. On average, less than 50% of the renal area and about 70-75% of the urinary bladders were visualised.
Five patients had renal stones identified on KUB radiograph, and of these two were seen on ultrasound. There were no stones seen on ultrasound only. The patient
history was not helpful to identify patients with renal stones. Ultrasound identified renal abnormalities in a further 14 patients. There were seven patients with renal

scarring in eight kidneys. There were five patients with hydonephrosis in six kidneys; all cases were mild to moderate. There were two patients with a small kidney with
thinned cortex. The KUB identified none of these patients. Ultrasound identified a number of other abnormalities. There was one patient with a duplex renal collecting
system, one case of nephrectony, one case of adrenal myolipoma, one situs inversus, one case of abnormally high echogenicity of the liver and two cases of gallstomes.
In one of these an additional gallbladder polyp was seen. One of the cases of gallstones was also identified on the KUB; all other abnormalities were not seen on the
radiographs.

Abnormalities of the urinary bladder were seen in 20 cases. A total of 19 cases showed evidence of bladder wall hypertrophy, and one case of incomplete bladder
emptying. There was one case of previous cystectomy and a neobladder. KUB did not identify any of the abnormalities.

Therefore, apart from the renal stones and one patients with gallstones, KUB did not identify any of the other abnormalities seen on ultrasound.

Number Length Outcome Source
Reference Study type of Patient of measures of
Evidence level patients characteristics Intervention Comparison follow- funding
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up
Tsai SJ, Ting H, Ho CC et al. Use of Prospective N=109 Patients with spinal Intravenous Renal ultrasound na Diagnostic None
sonography and radioisotope observational cord injury urography accuracy reported
renography to diagnose study N=235 undergoing annual
hydronephrosis in patients with kidneys urologic surveillance Frequency:
spinal cord injury. Archives of s Tt

Physical Medicine and Patient population:
Rehabilitation. 2001; 82(1):103- 88 men and 21

106. Ref ID: TSAI2001 women, mean age

33.7 yrs (range 9 to
64 yrs), mean
duration of injury 45
months

Effect
Of 235 kidneys studied, 43 kidneys in 23 patients showed hydronephrosis on the final findings. The estimated prevalence was 21% (23/109) in the study.

Authors conclusion ‘Sonography and renal scan are safe, sensitive and specific for detecting hydronephrosis. Combined use of both methods appears to be a reliable
alternative to intravenous urography in the long-term follow-up for patients with spinal cord injury with neurogenic bladder dysfunction’.

Sensitivity Specificity Positive predictive value Negative predictive value
Sonography 0.96 0.90 0.68 0.99
Renal scan 0.91 0.84 0.56 0.98
Length
Number of Outcome Source
Reference Study type of follow- Mmeasures of
Evidence level  patients Patient characteristics Intervention Comparison up funding

Vaidyanathan S, Hughes Retrospective N=108 Patients with spinal cord  Ultrasound in Ultrasound in spinal Na Ultrasound None
PL, Soni BM. A observational injury who underwent spinal cord cord injury patients findings reported
comparative study of study ultrasound examination  injury patients  with no urinary
ultrasound examination of of the urinary tract who had symptoms when they
urinary tract performed during the past 6 yrs symptoms underwent ultrasound
on spinal cord injury related to the examination
patients with no urinary urinary tract
symptoms and spinal cord (passing N=87
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injury patients with
symptoms related to
urinary tract: do findings
of ultrasound examination
lead to changes in clinical
management?
TheScientificWorldJournal
. 2006; 6:2450-2459. Ref
ID: VAIDYANATHAN2006

Effect
Asymptomatic group
No abnormalities were reported in 63 patients. The following findings were reported in 24 patients
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purulent urine,
temperature,
rigors, passing
blood in urine,
severe
kidney/bladder
pain, recurrent
urine
infections)

N=21

Frequency:
once
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Focal renal scar

Generalised renal cortical thinning

Some increase in renal sinus fat

Trabeculated bladder

Small vesical diverticulum

Mild generalised bladder wall thickening

Small residual urine in postvoid scan

N RPN W W(N

Symptomatic group

There were 21 spinal cord injury patients who exhibited urinary symptoms (passing purulent urine, temperature, rigors, passing blood in urine, severe kidney/bladder
pain, recurrent urine infections) when they underwent ultrasound examination of the urinary tract. Abnormalities such as hydronephrosis, pyonephrosis, vesical calculi,
or vesical polyp were detected in 20 of 21 patients and, subsequently, all 20 patients required therapeutic intervention on the basis of ultrasound findings.

Authors conclusions ‘Routine ultrasound examination of the urinary tract in spinal cord injury patients who have no urinary symptoms may not be justifiable in terms of

cost effectiveness...’

Reference Study type Number of

patients
N=160

Evidence level

Waites KB,
Canupp KC,
DeVivo MJ et
al. Compliance
with annual
urologic
evaluations
and
preservation
of renal
function in
persons with
spinal cord

Prospective
observational
study

Incontinence in Neurological Disease

Patient characteristics

Patients who had
received inpatient
treatment for spinal cord
injury sustained
between 1977 and 1986

Inclusion criteria: renal
scintigraphic scan
performed within one
year post-injury and that
the person had two
kidneys

Intervention

Patients who had

missed two or

more consecutive

annual
examinations

N=59

Mean no. of
years missed 6.6
yrs (range 3 to
15)

280

Comparison

Patients who were
compliant with routine
annual examinations
for the previous three
consecutive years

Patients underwent
renal scintigraphic
scanning

Length
of
follow-
up
Na

Outcome
measures

Mean-
adjusted
Effective Renal
Plasma Flow

Source
of
funding

The Centers for
Disease Control
and Prevnetion
Cooperative
Agreement,
The National
Institute on
Disability and
Rehabilitation,
Medical
Rehabilitation
Research and
Training Center
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Reference

injury. J Spinal
Cord Med.
1995;

18(4):251-254.

Ref ID:
WAITES1995

Effect

Study type
Evidence level

Number of
patients

Patient characteristics

Patient population:
Subjects: completed
annual investigations
44%, mean yrs of age 26,
mean yrs post injury 12

Controls: completed
annual investigations
87%, mean yrs of age 28,
mean yrs post injury 11

Intervention

Patients
underwent renal
scintigraphic
scanning

Frequency:once

Follow-up mean-age adjusted Effective Renal Plasma Flow

Comparison

Length

of

follow-

up

Outcome
measures

Source

of

funding

in Secondary
Complications
in Spinal Cord
Injury, UAB
Spinal Cord
Injury Care
System and
National Spinal
Cord Injury
Statical Center
Grant

There were no significant differences on mean-age adjusted ERPF between subjects and controls (left kidney 311 vs 308 mL/min, right 301 vs 276)

Reference

Yang CC,
Clowers DE.
Screening
cystoscopy in
chronically
catheterized
spinal cord

injury patients.

Spinal Cord.
1999;

37(3):204-207.

Ref ID:
YANG1999

Incontinence in Neurological Disease

Study type
Evidence level

Retrospective
observational
study

USA

Number of
patients

N=59

N=156
cystoscopy
procedures

Patient characteristics

Chronically catheterised
spinal cord injury
patients.

Number of screening
cystoscopies performed
per patient, over 6 yr
period

No. No. of
Performed Patients
1 27

Intervention

Annual health
maintenance
evaluation to
include
cystoscopy on
patients who
were
continuously
catheterised
for 10 more
years, or were
smoker and
catheterised

281

Comparison

na

Length of
follow-
up

6 year
period
(1992 to
1997)

Outcome
measures

Incidence of
bladder cancer

Source
of
funding

None
reported
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Patient characteristics

Study type Number of

Reference Evidence level patients
2 13
3 6
4 13
5
6

Effect

Intervention

for 5 or more
years.
Majority were
performed on
quadriplegics
as risk for
autonomic
dysreflexia so
a spinal
anaesthetic
was used

Comparison

Length of
follow-

up

Outcome
measures

Source
of
funding

Ninety three bladder biopsies and 18 urine cytologies were obtained, none of which demonstrated malignant changes. No bladder cancers were diagnosed through
screening. During the same six year period four spinal cord injury patients were diagnosed at the hospital with bladder cancer, all outside of the surveillance protocol.

Authors conclusion ‘Cystoscopy does not fulfil the accepted criteria for screening for primary bladder cancer in spinal cord injury patients. The disease does not seem

amenable to screening’

F.9 What is the safety and efficacy of augmentation cystoplasty compared with usual care in neurological

3 disease?

B.9.1 Children (aged <19)

No.
Reference Study type pts
Arikan N, Turkolmez Prospective 18
K, Budak M, Gogus observational
0. Outcome of study.

Incontinence in Neurological Disease

Patient characteristics

Inclusion: Consecutive patients
undergoing augmentation
cystoplasty for neuropathic bladder

Length

of

follow-
Intervention Comparison up
Sigmoid augmentation Compared 41
cytoplasty performed in to pre- months
all. Modified clam treatment Range

282

Outcome
measures

Existence of
incontinence

Source
of
funding

Not
stated
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No.

Reference Study type pts

augmentation Turkey.
sigmoidocystoplasty

in children with

neurogenic bladder.

Urologia

Internationalis

2000; 64: 82-85

Results: No statistical analysis performed

Patient characteristics

problems, with small capacity or
severe hyper-reflex bladder without
response/intolerance to conservative
treatment.

Exclusion: None

Patient characteristics: 10 boys and 8
girls with an average age of 10.3
years (range 16-70 months).

Spinal trauma (n=7), spinal
dysraphism (9), myelitis sequele (2).
All had been on a course of
intermittent catheterisation and
anticholinergics.

Intervention

technique used, with 20-
25 cm section of
detubularised sigmoid
colon used to augment
bladder. In 4 subjects
ureteroneocystostomy
also performed (in 2, was
bilateral), using
Leadbetter technique.

Comparison

Length
of
follow-
up
16-70
months)

Source
Outcome of
measures funding

Adverse events

Use of
intermittent
catheterisation

urodynamics

Pre-treatment | Post-treatment
Adverse events (early post-operative period ) 0/18
Adverse events (later) — pyuria 10/18
Clinical acidosis 1/18
Renal function deterioration, ureteral stenosis, or pyelonephritis 0/18

Incontinence in Neurological Disease

283




Length

of Source
No. Patient characteristics follow- Outcome of
Reference Study type pts Intervention Comparison up measures funding
Artificial urinary sphincter fitting 3/18
Removal of the above due to infection 1/3
Malignancy, stone formation, or kidney failure 0/18
Incontinence unclear 3/18 secondary to sphincter deficiency (in the 15 continent

patients, use of Clean intermittent catheterisation required)

Use of intermittent catheterisation

18/18 unclear

Urodynamics

Functional bladder capacity (FBC) 86 (7) 370 (52)
Compliance, cm3/cm H20 3.2(0.9) 13.7 (2.9) (p<0.001)
Length
of Source
Patient characteristics follow- Outcome of
Reference Study type No. pts Intervention Comparison up measures funding
Fiorica VM, Barnes Retrospective 12. One Patient characteristics: 5 boys  Bladder reconstruction was Compared 6—66 Existence of Not
WEF. Augmentation  observational lost to and 7 girls; age range 6-16. performed with to pre- months incontinence stated
Enterocystoplasty study. USA. follow up Diagnoses: thoracolumbar or ileocecocystoplasty (n=4), treatment

in children with

Myelomeningocele.

JOSMA1987; 80:
236-238

after being
followed
for 3 years
post-

operatively.

lumbar level
myelomeningocele (n=8) and
sacral lesions or sacral
agenesis (n=4). Indication sfor
operation were undiversion
(n=5), improvement of
continence (n=6), correction
of reflux (n=2), recurrent UTI
(n=2) and deterioration of
renal function (n=1).

cecocystoplasty (n=3),
ileocystoplasty or ileal cup
patch cystoplasty (n=4) or

sigmoid patch cystoplasty Pse Of.
(n=1). intermittent

catheterisation

Adverse events

Additional procedures
done concurrently
included:
vesicopexy/urethropexy
(n=3),

urodynamics
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Patient characteristics
Reference Study type No. pts

Results: No statistical analysis performed

Length

of

follow- Outcome
Intervention Comparison up measures
transureteroureterostomy
(n=2),
ureterneocystostomy

(n=1), resection of
diverticulum (n=1),
takedown of
reservoir/conduit (n=4),
implantation of artificial
urinary sphincter (n=20 and
takedown cutaneous
ureterostomies (n=1)

Source
of
funding

Pre-treatment Post-treatment
Adverse events
arising from enterocystoplasty procedure itself 0/12
Incontinence 2/12 (1 needs pads and oxybutynin and 1 not “satisfactory”)

Use of intermittent catheterisation

Not fully reported

Urodynamics
Functional bladder capacity (FBC)
Compliance, cm3/cm H20

Bladder volume increased from 55% to >1000% over baseline, and compliance also
markedly improved. No other data provided.

Length
of
Patient characteristics follow- Outcome
Reference Study type No. pts Intervention Comparison up measures
Mitsui T, Tanaka Retrospective 22 (15 for Inclusion: Patients undergoing Augmentation Compared Median Existence of
H, Moriya K, observational incontinence augmentation cystoplasty at a ileocystoplasty to pre- 5.2 incontinence
Matsuda M, study, with and quality of ~ Japanese hospital between 1991  performed alone or in treatment years

Incontinence in Neurological Disease

Source
of
funding

Not
stated
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Reference

Nonomura K.
Outcomes of

lower urinary and
bowel function in
meningomyelocele

patients with
augmentation

enterocystoplasty.
Spinal Cord 2008;

46: 432-437

Study type
the
incontinence
and quality of
life
questionnaire
mailed after
a recent
follow up
(n=15).

Japan

No. pts
life
guestionnaire).

Results: No statistical analysis performed

Incontinence in Neurological Disease

Patient characteristics

and 2005. Minimum of 1 year
since augmentation.

Exclusion: None

Patient characteristics: 11male,

11 female. Mean age 14.4 years.

Myelomeningocele.

286

Intervention
conjunction with
continence or antireflux
techniques.

Three methods were
used: Hautmann
(n=18), Goodwin (3)
and hemi-Kock (1).
Two patients had a
concomitant antireflux
procedure with
construction of a hemi-
Kock afferent nipple
valve with uteroileal
reimplantation.
Urethral fascial sling
(n=10) and Malone’s
appendicocecostomy
procedure (n=4) were
also used.

Comparison

Length
of
follow-
up
(range
1.1-
17.5
years)

Source
Outcome of
measures funding
Adverse
events
Quality of life

Urodynamics
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Study No.

Reference

Kass EJ, Koff
SA. Bladder
augmentation
in the
paediatric
neuropathic
bladder. The
journal of
Urology 1983;
129: 552-555

type pts

Patient characteristics

Inclusion: Neurogenic bladder dysfunction.

Exclusion: none

Patient characteristics: 9 girls (4-17 years) and 5
boys (8-16 years). All had recurrent febrile UTls
and high grade vesicoureteral reflux. 12 had
undergone urinary diversion 3-14 years
previously, and 2 had bilateral vesicoureteral
reflux but yet to undergo urinary diversion.
Bladder capacity 15-75 ml. Stable renal
function. All had received conservative
treatment with no effect (anticholinergics and
hydraulic bladder distension).

Results: No statistical analysis performed

Incontinence

Adverse events
Mild metabolic acidosis

Pre-treatment

Not clear

Mechanical small bowel obstruction

Renal failure and severe metabolic acidosis

Incontinence in Neurological Disease

Intervention

The 2 without prior urinary
diversion had a colonic
augmentation (6 months
after initial antireflux
surgery). Those with
previous urinary diversion
surgery had the colonic or
intestinal conduits opened
along the antimesenteric
border and anastomoased
to the bladder.

Post-treatment

Comparison
Compared
to pre-
treatment

Length
of
follow-
up
Mean
2.6
years
(range
1-5)

Outcome
measures

Existence of
incontinence

Adverse events

0/14 (provided self catheterisation performed every 4 hours)

2/14
1/14
1/14

288

Source
of
funding

Not
stated
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Reference Study type
Lopez Pereira P, Retrospective
Moreno Valle JA, observational
Espinosa L, Alonso study.

Dorrego JM, Martinez
Urrutia MJ, Lobato
Romera R, Jaureguizar
Monereo E. Are
urodynamic studies
really needed during
bladder augmentation
follow up? Journal of
Pediatric Urology 2009;
5:30-33.

Results: No statistical analysis performed

No.

pts
32

Patient characteristics
Intervention

Inclusion: Neuropathic bla