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HYPERACTIVITÉ	VÉSICALE		ET	SCLÉROSE	EN	PLAQUES	 

•  SYMPTÔME MICTIONNEL LE PLUS FRÉQUENT: MÉDIANE 65 % (17 À 82%) 

•  PRÉCOCITÉ D’APPARITION 

•  DÉLAI MÉDIAN DE 6 ANS 

•  INAUGURAUX DANS 10 % DES CAS 

•  PEUT CONSTITUER LE POINT D’APPEL D’UNE POUSSÉE DE SEP  

EPIDEMIOLOGIE 



HYPERACTIVITÉ	VÉSICALE		ET	SCLÉROSE	EN	PLAQUES	 

•  NON SPECIFIQUE  

•  URGENTURIE: 38 À 99%, POLLAKIURIE: 26 À 82%, PERTES SUR URGENTURIE: 27 À 66% 

•  ASSOCIATION À DES  TROUBLES DE LA VIDANGE CHEZ PLUS DE 50% DES PATIENTS 

•  SE MÉFIER D’UN RÉSIDU POST MICTIONNEL  

•  RÉSIDU NON PERÇU PAR 47% DES PATIENTS RÉTENTIONNISTES (VERSUS 83% RPM SI SYMPTOMATIQUE) 
 

•  FLUCTUATIONS CLINIQUES URINAIRES INDÉPENDANTES DU STATUT NEUROLOGIQUE 

•  PLUS D’1/3 DES PATIENTS CHANGENT DE SYMPTÔMES CLINIQUES EN 4 ANS, INDÉPENDAMMENT DU STATUT 
NEUROLOGIQUE 

•  SYMPTOMATOLOGIE CLINIQUE PEU INFORMATIVE DU TABLEAU URODYNAMIQUE 
•  ANOMALIE URODYNAMIQUE CHEZ ~50% DE PATIENTS ASYMPTOMATIQUES   
•  HYPERACTIVITÉ PEUT TRADUIRE UNE HYPOACTIVITÉ DU DÉTRUSOR  

SYMPTOMATOLOGIE 

Amarenco 1995, 
de Sèze, Mult Scler 2007 
Phe, Nat Rev Urol 2016 
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PATIENTS AVEC SYMPTÔMES  HAV 

 

•  HYPERACTIVITÉ DU DÉTRUSOR CHEZ 65%  (34 À 91%) 

•  43 À 80% DE DVS ASSOCIÉE 

•  5 À 36 % D’ACONTRACTILITÉ ASSOCIÉE 

•  2 À 10% DE DÉFAUT DE COMPLIANCE 

TYPOLOGIE URODYNAMIQUE 

PATIENTS SANS SYMPTÔME HAV 

 

•  PLUS DE 50% D’ANOMALIE URODYNAMIQUE 

•  HYPERACTIVITÉ DU DÉTRUSOR  

•  DYSSYNERGIE VESICOSPHINCTERIENNE 35% 

•  PRÉVALENCE DE L’HYPERACTIVITÉ DU DÉTRUSOR ET DE LA DVS  CROISSANTE AVEC DURÉE 
D’ÉVOLUTION DE LA SEP , EDSS, SIGNES PYRAMIDAUX 

•  MAIS ATTENTION,  
•  MAJORATION DE FACTEUR URODYNAMIQUES PRÉJUDICIABLES (PD MAX, COMPLIANCE) CHEZ PRÈS DE 

40% STABLES SUR LE PLAN NEUROLOGIQUE 
Amarenco 1995, Betts 1993, Cianco 2003, Giannantoni 1999De Ridder 1998, de Sèze, 2007 



 

•  RETENTISSEMENT FONCTIONNEL 
•   ALTERATION MODÉRÉE À  IMPORTANTE DE LA QUALITE DE VIE  CHEZ 70% DES PATIENTS SEP SYMPTOMATIQUES  

 

PREJUDICES 

HYPERACTIVITÉ	VÉSICALE		ET	SCLÉROSE	EN	PLAQUES	 

 

•  RETENTISSEMENT ORGANIQUE 

•  RÉPUTÉ MOINDRE QUE CHEZ PATIENTS MÉDULLAIRES ET DYSRAPHISMES 

•  MAIS, PAS SI BÉNIN 
•  COMPLICATION URO-NÉPHROLOGIQUE CHEZ PLUS D’1 PATIENT SUR 10 DANS LES 18 PREMIÈRES ANNÉES DE SEP  

•  INFECTIONS URINAIRES HAUTES 9% 
•  DILATATION HAUT APPAREIL 8%, 
•  LITHIASES VESICALES OU RENALES 5%,  
•  REFLUX VESICO URETERAL 5%,  
•  INSUFFISANCE RENALE 2 À 3% 

 
•  HAUTES PRESSIONS DU DETRUSOR ET AMPLES CONTRACTIONS DESINHIBEES DU DETRUSOR= FACTEURS ÉTABLIS DE RISQUE 

URONEPHROLOGIQUE 

•   IMPORTANCE +++ DE LEURS DÉPISTAGE, SUIVI ET PRISE EN CHARGE RÉGULIÈREMENT ADAPTÉS 

Hemmet, Int J Med 2004 

Betts 1993, Cianco 2003, Giannantoni 1999, De Ridder 1998, de Sèze, 2007 



HYPERACTIVITÉ	VÉSICALE		ET	SCLÉROSE	EN	PLAQUES	 

DEPISTAGE 

The neurogenic bladder in multiple sclerosis: review of
the literature and proposal of management guidelines

Marianne de Sèze*1, Alain Ruffion2, Pierre Denys3, Pierre-Alain Joseph1 and Brigitte
Perrouin-Verbe4 and the International Francophone Neuro-Urological expert study group
(GENULF)

Vesicourethral dysfunction is very frequent in multiple sclerosis (MS) and has functional
consequences for patients’ quality of life and also an organic impact following complications of
the neurogenic bladder on the upper urinary tract. While the functional impact and its management
are well documented in the literature, the organic impact remains underestimated and there are no
consensual practical guidelines for the screening and prevention of MS neurogenic bladder
complications. The aim of this review of the literature, focused on identifying the risk factors of
urinary tract complications in MS, is to put forward well informed considerations to help in the
definition of practical guidelines for the follow-up of the neurogenic bladder in MS in order to
improve its prevention and patient management. Four main risk factors have been identified for
upper urinary tract damage: the duration of MS, the presence of an indwelling catheter, high-
amplitude neurogenic detrusor contractions and permanent high detrusor pressure. Detrusor-
sphincter dyssynergia, age over 50 and male sex may form three additional risk factors.
Recommendations for long-term urological follow-up, taking into account these specific risks are
constructed according to the procedures recommended by the French Health Authorities. Multiple
Sclerosis 2007; 13: 915!928. http://msj.sagepub.com

Key words: multiple sclerosis; neurogenic bladder; overactive bladder; upper urinary tract
abnormalities; ureterohydronephrosis; urinary tract infection

Introduction

Urinary tract dysfunction is quite common during
the course of multiple sclerosis (MS), not only
representing a considerable psychosocial burden,
but also often requiring care, hospitalization and
posing a great challenge for the treatment team.
While the frequency of micturitional disorders in
MS is widely recognized, urinary tract morbidity is
traditionally considered to be scarce and functional
consequences are considered to outweigh organic

impact. However, several studies suggest that upper
urinary tract involvement and kidney disease are
not exceptional in patients with MS, leading re-
searchers to consider the need for improving their
prevention and management.

The aim of the first part of this work was to
identify, through an exhaustive analysis of the
literature, the factors that influence the prognosis
of upper urinary tract complications in MS. The
second part, prepared jointly with the International
Francophone Neuro-Urological expert study group
(GENULF) aimed at putting forward well informed
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Pellegrin, Equipe de recherche Handicap et Système nerveux, Université Victor Segalen Bordeaux 2, 33076 Bordeaux
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to address whether these two different first-line
evaluations have any influence on management
and prognosis of vesicourethral dysfunction in MS
patients. In the absence of such a study, most
authors agree with the view that a thorough
urodynamic evaluation is mandatory for effectively
diagnosing urinary tract dysfunction, detecting the
risk factors for upper urinary tract and planning
urinary tract management in MS patients, although
this view is challenged by other authors
[4,26,33,64,65].

The rhythm and modality of subsequent evalua-
tions are then determined according to the nature
and number of urinary tract morbidity risk factors
identified at the above initial evaluation (Table 4,

Figure 5). Two risk situations can be distinguished:
a risk-free situation, in patients who do not present
any of the LSP1 risk factors and no more than one
LSP2 factor, and a risky situation in patients who
presented at least one LSP1 risk factor or more than
two LSP2 factors.

Risk-free patients

For risk-free patients, a systematic annual evalua-
tion is advocated, including a three-day voiding
chart, uroflowmetry (measurement of urinary flow
rate) and a postvoid residual measure. If symptoms
and risk factors remain stable, a three-year urody-
namic exam is recommended. If symptoms and/or

ASYMPTOMATIC PATIENT                       SYMPTOMATIC PATIENT 

Minimal evaluation             Neuro-Urologic physician  
Specific questionnaire of VUD 
Post void residual

Micturitional symptoms ? Baseline evaluation
           3-days voiding chart 

Urinary Echography   
                         Urine bacteriology 
No                   Yes                 Urodynamic study 
              Urinary creatinin clearance 
              Quality of Life related to VUD 

Analysis of risk factors 

Minimal evaluation
at each MS follow-up visit
Specific questionnaire of VUD 
Post void residual     

Risk-free patient  Risk patient

Annual evaluation             Annual evaluation 
3-days voiding chart           3-days voiding chart 
Uroflowmetry                     Post void residual     
Post void residual               Urinary echography    

        Urinary creatinin clearance  
                         Quality of Life VUD 

          Urodynamics(1 to 3 year) 

Change in risk factors 

No   Yes   

          Urodynamics                Urodynamics 
          every 3 years         

Upper Urinary tract  Risk of bladder cancer 
  deterioration 

        Multidisciplinary consideration        Annual cystoscopy 
       Annual cytolopy 

Complementary exam

Figure 5 Recommendations for diagnosis and follow-up of neurogenic bladder in MS.
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– the possibility of identifying patients suffering from

them;

– the feasibility of minimal or ‘‘first-level’’ management
procedures;

– the possibility of identifying patients with more com-

plex clinical profiles, who need special, instrumental
‘‘second-level’’ management.

With regard to the first point, data from the scientific

literature propose two different approaches. The first is the
algorithm proposed by De Sèze et al. [1]: a minimal clin-

ical evaluation is also recommended for asymptomatic

patients, with a questionnaire and evaluation of post-
residual volume (PRV). The second is the algorithm pro-

posed by Fowler et al. [3], which takes into account only

subjects with urinary disorders.
The algorithm shown in Figs. 2 and 3, which will be

discussed in the following paragraphs, proposes an opera-

tional approach which can be applied in the clinical setting
of Italian centres.

What to do with the asymptomatic patient?

Assuming that the presence of urinary disorders should

always be suspected in subjects with MS, two main situa-
tions can be observed in clinical practice:

– The condition of the asymptomatic patient (absence of
LUTS), with low EDSS (roughly \3) and absence of

signs and clinical symptoms of medullary dysfunction:

in these cases, the presence of LUTD is unlikely [15].
During clinical evaluation, at the time that Kurtzke’s

FS Scale is filled out, their possible presence must still

be investigated. The use of a specific questionnaire is

considered useful (Table 3), in order to increase the

sensitivity of obtaining information about possible

urinary dysfunction, as well as the PRV evaluation.
However, the final decision is left up to the individual

centre.

– The condition of the asymptomatic patient (absence of
LUTS), with non-recent onset, signs of spinal cord

involvement, and moderate to severe disability (EDSS

roughly [3). In these cases, the presence of LUTD
must be suspected, even in the absence of spontane-

ously reported symptoms, and it is considered appro-

priate to propose a minimal framework to search for a
possible urinary dysfunction, with direct questions

about the possible presence of LUTS (Table 3), and/

or administration of a bladder diary, and/or with
evaluation of PRV. If the presence of LUTD is

confirmed, the patient must be considered ‘‘symptom-

atic’’ (see next paragraph).

The panel agrees that volumes of PRV should be con-

sidered relevant if [100 mL or 1/3 of bladder capacity,

whereby bladder capacity equals the volume of urine
voided ? PRV.

It is considered appropriate to stress that LUTS/LUTD

can appear during the course of clinical follow-up in sub-
jects unaffected at baseline evaluation.

What to do with the symptomatic patient?

In these cases, the presence of LUTS clearly emerges
during the visit, either because it is reported by the patient,

or because it is found by the neurologist.

Once again the two literature guidelines offer different
procedures. The proposal of De Sèze et al. [1] includes a

• Urine test and culture

• EDSS and FS 

• Bladder diary 

• Quality of life

• Kidney-bladder echogr.

• Creatininemia

• PRV

evaluation phase

LUTSNo LUTS

EDSS >3
and/or long-term disease
and/or "medullary" symptoms/signs

• no other tests
• FS and EDSS
• consider minimal 

evaluation

no yes

Follow-up further 
evaluation

Positive:
treat

C) specialistic
management

compliance and desire 
for treatment

B) Initial 
management of 

treatment 
(next box)

no yes

• focused questionnaire

• bladder diary

• PRV

abnormalnormal

Fig. 2 Algorithm for the
evaluation of lower urinary tract
symptoms (LUTS), in relation
to their absence/presence
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phases of multiple sclerosis, but increase in frequency as

the disease progresses, with a negative impact on quality

of life. The goal of this study was to propose a protocol
for the diagnosis and treatment of urinary disorders in

multiple sclerosis, based on data from the scientific lit-

erature and the experience of Italian clinical centres. In
particular, the following clinical aspects were considered:

what to do with patients with asymptomatic multiple

sclerosis; what to do with symptomatic patients; how and
when to perform a second-level diagnostic evaluation; and

how to treat urinary disorders. A diagnostic–therapeutic

algorithm is proposed, that can be applied in Italian
clinical centres.
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Introduction

Urinary disorders are relatively uncommon in the initial

phases of multiple sclerosis (MS) but appear with increas-
ing frequency as the disease progresses, reaching a preva-

lence of 90–100% in patients with severe disability [1, 2].

Their management is complex, since they are connected to
the general management of the patient’s disability.

There are several specific diagnostic–therapeutic proto-

cols for MS, one proposed by French-speaking neuro-
urologists [1], another proposed by English-speaking
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Indwelling urethral/
suprapubic catheter

Incontinent urinary diversion–
option in selected patients

Normal post-void
residual volume

Increased post-void
residual volume

Intradetrusor
BoNT-A injections

• History
• General assessment, quality 
   of life, expectations from 
   treatment
• Bladder diary
• Physical examination

• Urinalysis/culture
• Urinary tract imaging, 
   measures of renal function
• Measuring post-void 
   residual volume
• Urodynamics

Assessment

The management pf patients with multiple sclerosis and LUT symptoms

Augmentation
cystoplasty

Antimuscarinics

ISC possible?

Behavioural therapies

Treatment optionsLearn ISC

Yes

No

Tibial nerve stimulation
sacral neuromodulation?

D
isa

b
ility

Storage symptoms
Detrusor overactivity

have an indwelling catheter, findings of microbiologi-
cal urinalysis will almost invariably be positive owing 
to chronic bacteriuria. Thus, periodically sending urine 
samples for culture should be discouraged in the absence 
of fresh neurological or urological symptoms37–39.

Ultrasonography
Findings of renal ultrasonography in patients with 
multiple sclerosis can be entirely normal but can also 
sometimes reveal the presence of hydronephrosis and/or 
stones, both of which require a specific management 
plan. Measurements of the post-void residual volume 
form part of the initial assessment, and this is measured 
either using ultrasonography, or alternatively using a 
single in–out catheterization, followed by measurement 
of the subsequent volume of urine. Furthermore, if the 
clinician has reason to suspect a patient has developed 
incomplete bladder emptying owing to the effects of a 

treatment or if the patient has had recurrent urinary 
tract infections, measurement of the post-void residual 
volume should be repeated.

Urodynamics
Urodynamic techniques, including uroflowmetry and 
filling cystometry, with or without additional syn-
chronous fluoroscopic screening (videourodynamics), 
are all useful methods of examining LUT function, 
enabling evaluations of the pressure–volume relation-
ship during non-physiological filling of the bladder and 
during voiding.

The need to perform a urodynamic investigation in all 
patients with multiple sclerosis during initial assessment 
is currently under debate, as the risk of damage to the 
upper urinary tract is considered to be lower in patients 
with multiple sclerosis compared with that of those with 
other neurological disorders, such as spinal- cord injury 
or spina bifida20,31,40,41. Guidelines published by The UK 
National Institute for Health and Care Excellence (NICE) 
and a Turkish consensus statement provide guidance on 
the management of patients with urinary incontinence 
owing to neurological disease; both guidelines recom-
mend not to offer uro dynamic investigations (such as fill-
ing cystometry and/or pressure– flow studies) routinely 
to patients with neurological disease who are known to 
have a low risk of renal complications (for example, most 
patients with multiple sclerosis)40,42. By contrast, the 
International Francophone Neuro-Urological Expert 
Study Group (GENULF) recommends using urodynam-
ics in the initial diagnosis of patients20. The inclusion of 
urodynamics in the routine assessment of patients with 
multiple sclerosis is, therefore, determined by the avail-
able local guidance; however, urodynamic investigations 
are generally recommended in patients with risk factors 
predisposing to upper urinary tract damage such as in 
those with concomitant SUI, in those whose symptoms 
have failed to respond to first-line treatment or if surgical 
treatment is being considered9,43.

Assessment of renal function
Creatinine clearance, calculated based upon analysis of a 
24-hour urine sample, is a more accurate method of esti-
mating kidney function than serum creatinine level or 
the estimated glomerular filtration rate44.

Other investigations
Other investigations, such as cystoscopy or retrograde 
ureterocystography might be required and the need 
for these should be assessed on a case-by-case basis. 
Cystoscopy might be indicated in individuals with recur-
rent urinary tract infections to investigate the presence of 
stones or diverticulae, or if risk factors for bladder  cancer 
are present20. Retrograde cystography is performed to 
assess any vesicoureteral reflux, although, this might also 
be identified using videourodynamics45.

Management
The management of LUT symptoms in patients 
with multiple sclerosis requires a multidisciplinary 
approach involving the input of urologists, neurologists, 

Figure 3 | Algorithm for the management of storage symptoms in patients with 
multiple sclerosis. Maintaining quality of life, including preservation of renal function 
is the primary aim of management of these symptoms. At initial presentation, the most 
conservative approaches should be considered the primary treatments of storage 
symptoms; although, as patients’ disease progresses, more invasive management 
approaches might be required. BoNT-A, botulinum neurotoxin A; ISC, intermittent self 
catherization; LUT, lower urinary tract.
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EXPLORATION INITIALE DES PATIENTS SYMPTOMATIQUES   

Multiple sclerosis is the commonest progressive neuro-
logical disorder in young people, with a mean age at 
onset of 30 years, and a prevalence of 108 cases per 
100,000 people in Europe1. Multiple sclerosis has a 
progressive course, of which four major subtypes have 
been identified. A relapse–remitting course is most 
commonly reported, in 85% of patients with multiple 
sclerosis. Nearly 50% of these individuals develop a 
progressive course (described as secondary progres-
sion) over a median time period of 11 years2. Less com-
monly, patients might have a primary progressive course, 
charac terized by progressive symptoms from the onset of 
disease, or have a progressive, relapsing course. Chronic 
autoimmune T-cell-mediated inflammation of the 
central nervous system (CNS), resulting in disruption 
of myelin sheaths, is the pathological hallmark of this 
disorder (FIG. 1). Relapse–remitting multiple sclerosis is 
characterized by the appearance of new and active focal 
inflammatory demyelinating lesions in the white matter, 
whereas progressive multiple sclerosis is characterized 
by diffuse injury of normal-appearing white matter, 
 cortical demyelination and axonal loss3,4 .

Owing in part to spinal cord involvement, the inevi-
table progression of multiple sclerosis symptoms leads 
to increased disability and a decline in mobility. The 

Expanded Disability Status Scale (EDSS) is a useful tool 
to guide the measurement of progression of neurologi-
cal disability and includes an assessment of pyramidal, 
cerebellar, brainstem, sensory, bowel, bladder, visual and 
cerebral functions5. Disease-modifying treatments are 
currently available to prevent progression in patients 
with relapse–remitting multiple sclerosis. Until the past 
decade only IFN-β and glatiramer were available. Now, 
newer molecules have become available such as natali-
zumab, as well as oral medications such as fingolimod6. 
These treatments prevent relapses and the possible accu-
mulation of neurological disability, however, uncertainty 
remains as to whether or not these treatments delay 
progression of non-motor manifestations such as lower 
urinary tract (LUT) dysfunction.

LUT symptoms are reported by >80% of patients 
with multiple sclerosis. Symptoms might occur during 
the early stages of the neurological disease and some-
times might be reported at initial presentation7. Clinical 
evidence suggests that LUT symptoms most often result 
from spinal cord lesions and, indeed, a correlation exists 
between LUT symptoms and the degree of pyramidal 
symptoms observed in the lower limbs8,9 . However, 
LUT symptoms might also result from cognitive prob-
lems (memory loss, amotivation, apraxia and language 
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Management of neurogenic bladder 
in patients with multiple sclerosis
Véronique Phé1,2, Emmanuel Chartier–Kastler1 and Jalesh N. Panicker2

Abstract | Lower urinary tract (LUT) dysfunction is common in patients with multiple sclerosis and is  
a major negative influence on the quality of life of these patients. The most commonly reported 
symptoms are those of the storage phase, of which detrusor overactivity is the most frequently 
reported urodynamic abnormality. The clinical evaluation of patients’ LUT symptoms should include  
a bladder diary, uroflowmetry followed by measurement of post-void residual urine volume, 
urinalysis, ultrasonography, assessment of renal function, quality-of-life assessments and sometimes 
urodynamic investigations and/or cystoscopy. The management of these patients requires a 
multidisciplinary approach. Intermittent self-catheterization is the preferred option for management 
of incomplete bladder emptying and urinary retention. Antimuscarinics are the first-line treatment 
for patients with storage symptoms. If antimuscarinics are ineffective, or poorly tolerated, a range of 
other approaches, such as intradetrusor botulinum toxin A injections, tibial nerve stimulation and 
sacral neuromodulation are available, with varying levels of evidence in patients with multiple 
sclerosis. Surgical procedures should be performed only after careful selection of patients. Stress 
urinary incontinence owing to sphincter deficiency remains a therapeutic challenge, and is only 
managed surgically if conservative measures have failed. Multiple sclerosis has a progressive course, 
therefore, patients’ LUT symptoms require regular, long-term follow-up monitoring.
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The neurogenic bladder in multiple sclerosis: review of
the literature and proposal of management guidelines

Marianne de Sèze*1, Alain Ruffion2, Pierre Denys3, Pierre-Alain Joseph1 and Brigitte
Perrouin-Verbe4 and the International Francophone Neuro-Urological expert study group
(GENULF)

Vesicourethral dysfunction is very frequent in multiple sclerosis (MS) and has functional
consequences for patients’ quality of life and also an organic impact following complications of
the neurogenic bladder on the upper urinary tract. While the functional impact and its management
are well documented in the literature, the organic impact remains underestimated and there are no
consensual practical guidelines for the screening and prevention of MS neurogenic bladder
complications. The aim of this review of the literature, focused on identifying the risk factors of
urinary tract complications in MS, is to put forward well informed considerations to help in the
definition of practical guidelines for the follow-up of the neurogenic bladder in MS in order to
improve its prevention and patient management. Four main risk factors have been identified for
upper urinary tract damage: the duration of MS, the presence of an indwelling catheter, high-
amplitude neurogenic detrusor contractions and permanent high detrusor pressure. Detrusor-
sphincter dyssynergia, age over 50 and male sex may form three additional risk factors.
Recommendations for long-term urological follow-up, taking into account these specific risks are
constructed according to the procedures recommended by the French Health Authorities. Multiple
Sclerosis 2007; 13: 915!928. http://msj.sagepub.com

Key words: multiple sclerosis; neurogenic bladder; overactive bladder; upper urinary tract
abnormalities; ureterohydronephrosis; urinary tract infection

Introduction

Urinary tract dysfunction is quite common during
the course of multiple sclerosis (MS), not only
representing a considerable psychosocial burden,
but also often requiring care, hospitalization and
posing a great challenge for the treatment team.
While the frequency of micturitional disorders in
MS is widely recognized, urinary tract morbidity is
traditionally considered to be scarce and functional
consequences are considered to outweigh organic

impact. However, several studies suggest that upper
urinary tract involvement and kidney disease are
not exceptional in patients with MS, leading re-
searchers to consider the need for improving their
prevention and management.

The aim of the first part of this work was to
identify, through an exhaustive analysis of the
literature, the factors that influence the prognosis
of upper urinary tract complications in MS. The
second part, prepared jointly with the International
Francophone Neuro-Urological expert study group
(GENULF) aimed at putting forward well informed
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Pellegrin, Equipe de recherche Handicap et Système nerveux, Université Victor Segalen Bordeaux 2, 33076 Bordeaux
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4 Service de Médecine Physique et de Réadaptation, Hôpital Saint Jacques, CHU de Nantes, 44093 Nantes Cedex,
France
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to address whether these two different first-line
evaluations have any influence on management
and prognosis of vesicourethral dysfunction in MS
patients. In the absence of such a study, most
authors agree with the view that a thorough
urodynamic evaluation is mandatory for effectively
diagnosing urinary tract dysfunction, detecting the
risk factors for upper urinary tract and planning
urinary tract management in MS patients, although
this view is challenged by other authors
[4,26,33,64,65].

The rhythm and modality of subsequent evalua-
tions are then determined according to the nature
and number of urinary tract morbidity risk factors
identified at the above initial evaluation (Table 4,

Figure 5). Two risk situations can be distinguished:
a risk-free situation, in patients who do not present
any of the LSP1 risk factors and no more than one
LSP2 factor, and a risky situation in patients who
presented at least one LSP1 risk factor or more than
two LSP2 factors.

Risk-free patients

For risk-free patients, a systematic annual evalua-
tion is advocated, including a three-day voiding
chart, uroflowmetry (measurement of urinary flow
rate) and a postvoid residual measure. If symptoms
and risk factors remain stable, a three-year urody-
namic exam is recommended. If symptoms and/or

ASYMPTOMATIC PATIENT                       SYMPTOMATIC PATIENT 

Minimal evaluation             Neuro-Urologic physician  
Specific questionnaire of VUD 
Post void residual

Micturitional symptoms ? Baseline evaluation
           3-days voiding chart 

Urinary Echography   
                         Urine bacteriology 
No                   Yes                 Urodynamic study 
              Urinary creatinin clearance 
              Quality of Life related to VUD 

Analysis of risk factors 

Minimal evaluation
at each MS follow-up visit
Specific questionnaire of VUD 
Post void residual     

Risk-free patient  Risk patient

Annual evaluation             Annual evaluation 
3-days voiding chart           3-days voiding chart 
Uroflowmetry                     Post void residual     
Post void residual               Urinary echography    

        Urinary creatinin clearance  
                         Quality of Life VUD 

          Urodynamics(1 to 3 year) 

Change in risk factors 

No   Yes   

          Urodynamics                Urodynamics 
          every 3 years         

Upper Urinary tract  Risk of bladder cancer 
  deterioration 

        Multidisciplinary consideration        Annual cystoscopy 
       Annual cytolopy 

Complementary exam

Figure 5 Recommendations for diagnosis and follow-up of neurogenic bladder in MS.

Neurogenic bladder in multiple sclerosis 925

http://msj.sagepub.com Multiple Sclerosis 2007; 13: 915!928

 at UCL Library Services on December 17, 2008 http://msj.sagepub.comDownloaded from 

Practical guide to diagnosis and
follow-up of neurogenic bladder in
MS (Figure 5)

Recommendations for medium- and long-term
neurourological monitoring, constructed according
to the procedures recommended by the health
authorities [1,61], and taking into account the
specific risks of these two populations, risk-free
patients and risk patients, have been developed by
the International Francophone Neuro-Urological
Study Group (GENULF), which involves urologists,
neurologists and physical medicine and rehabilita-
tion practicians.

Urinary asymptomatic patient (a patient who does
not spontaneously report any urinary disorders)
[Figure 5]

In the absence of urinary symptoms, the MS follow-
up is usually performed by a neurologist and a
treating physician; patients are not referred to a
neurourologic unit. In these patients, a minimal
evaluation is advocated, on the initiative of the
neurologist, the rehabilitation doctor or the general
physician (GP). This evaluation is based on two
simple parameters:

1) A specific questionnaire about voiding (fre-
quency, number and easiness of voiding, ap-
praising voiding volume, sensation of complete
emptying or not), continence (number and
appraising volume of leakage, use of pads),
symptoms of urinary tract infection and anor-
ectal symptoms.

2) A measure of postvoid residual urine by supra-
pubic ultrasonography.

If this minimal evaluation does not reveal ur-
inary disorders, a simple survey based on the abo-
ve minimal evaluation is recommended at each
visit for MS follow-up. In relapsing form, it is

recommended to perform the evaluation at dis-
tance from the relapse.

If micturitional disorders are discovered, it is
recommended to address the patient to a practician
experienced in neurourology.

Symptomatic patient (Figure 5)

When micturitional symptoms are discovered or
spontaneously reported during the minimal evalua-
tion, the patient should be referred to an experi-
enced neurourology practician, who will conduct a
baseline evaluation based on six mean parameters:

1) a three-day voiding chart,
2) an ultrasound scan of the urinary tract,
3) a urine bacteriology,
4) a urodynamic study,
5) a urinary creatinine clearance
6) an evaluation of the impact of urinary symp-

toms on a quality-of-life scale (which may be
based on the specific and validated Qualiveen
Questionnaire [62].

The necessity to perform a complete urodynamic
study in all symptomatic MS patients is not fully
established in the literature. In MS patients suffer-
ing from overactive bladder symptoms, some
authors have recommended to restrict the initial
evaluation to the association of uroflowmetry and a
postvoid residual measure, claiming that these
exams are sufficient to start the initial treatment
[63]. For the management of non-neurologic pa-
tients presenting overactive bladder symptoms, the
first step is to determine whether there is an
incomplete voiding (and urinary tract infection),
and if not, to introduce anticholinergic drugs,
reserving the full urodynamic evaluation to non-
responder patients [64]. This view is not yet con-
sensual regarding MS patients, for whom detrusor
impairment and/or uronephrologic risk factors
relating to high detrusor pressure may be under-
estimated due to a limited evaluation excluding
cystometry. A randomized trial would be required

Table 4 Risk factors of upper urinary tract complications in MS

Definite risk factors Probable risk factors Risk group

Level of scientific proof 1. Established level of proof 2. Assumption of proof Risk patient: at least one definite risk
factor or more than two probable risk
factors

Nature of risk factor - MS duration beyond 15 years Detrusor-sphincter
dyssynergia

Risk-free patient: No definite risk factor
and no more than two probable risk
factors

- Indwelling urinary catheter Age over 50 years
- Ample uninhibited contractions
of the detrusor

Male sex

- High detrusor pressure
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erature and the experience of Italian clinical centres. In
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what to do with patients with asymptomatic multiple
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Introduction

Urinary disorders are relatively uncommon in the initial

phases of multiple sclerosis (MS) but appear with increas-
ing frequency as the disease progresses, reaching a preva-

lence of 90–100% in patients with severe disability [1, 2].

Their management is complex, since they are connected to
the general management of the patient’s disability.

There are several specific diagnostic–therapeutic proto-

cols for MS, one proposed by French-speaking neuro-
urologists [1], another proposed by English-speaking
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– the possibility of identifying patients suffering from

them;

– the feasibility of minimal or ‘‘first-level’’ management
procedures;

– the possibility of identifying patients with more com-

plex clinical profiles, who need special, instrumental
‘‘second-level’’ management.

With regard to the first point, data from the scientific

literature propose two different approaches. The first is the
algorithm proposed by De Sèze et al. [1]: a minimal clin-

ical evaluation is also recommended for asymptomatic

patients, with a questionnaire and evaluation of post-
residual volume (PRV). The second is the algorithm pro-

posed by Fowler et al. [3], which takes into account only

subjects with urinary disorders.
The algorithm shown in Figs. 2 and 3, which will be

discussed in the following paragraphs, proposes an opera-

tional approach which can be applied in the clinical setting
of Italian centres.

What to do with the asymptomatic patient?

Assuming that the presence of urinary disorders should

always be suspected in subjects with MS, two main situa-
tions can be observed in clinical practice:

– The condition of the asymptomatic patient (absence of
LUTS), with low EDSS (roughly \3) and absence of

signs and clinical symptoms of medullary dysfunction:

in these cases, the presence of LUTD is unlikely [15].
During clinical evaluation, at the time that Kurtzke’s

FS Scale is filled out, their possible presence must still

be investigated. The use of a specific questionnaire is

considered useful (Table 3), in order to increase the

sensitivity of obtaining information about possible

urinary dysfunction, as well as the PRV evaluation.
However, the final decision is left up to the individual

centre.

– The condition of the asymptomatic patient (absence of
LUTS), with non-recent onset, signs of spinal cord

involvement, and moderate to severe disability (EDSS

roughly [3). In these cases, the presence of LUTD
must be suspected, even in the absence of spontane-

ously reported symptoms, and it is considered appro-

priate to propose a minimal framework to search for a
possible urinary dysfunction, with direct questions

about the possible presence of LUTS (Table 3), and/

or administration of a bladder diary, and/or with
evaluation of PRV. If the presence of LUTD is

confirmed, the patient must be considered ‘‘symptom-

atic’’ (see next paragraph).

The panel agrees that volumes of PRV should be con-

sidered relevant if [100 mL or 1/3 of bladder capacity,

whereby bladder capacity equals the volume of urine
voided ? PRV.

It is considered appropriate to stress that LUTS/LUTD

can appear during the course of clinical follow-up in sub-
jects unaffected at baseline evaluation.

What to do with the symptomatic patient?

In these cases, the presence of LUTS clearly emerges
during the visit, either because it is reported by the patient,

or because it is found by the neurologist.

Once again the two literature guidelines offer different
procedures. The proposal of De Sèze et al. [1] includes a

• Urine test and culture

• EDSS and FS 

• Bladder diary 

• Quality of life

• Kidney-bladder echogr.

• Creatininemia

• PRV

evaluation phase

LUTSNo LUTS

EDSS >3
and/or long-term disease
and/or "medullary" symptoms/signs

• no other tests
• FS and EDSS
• consider minimal 

evaluation

no yes

Follow-up further 
evaluation

Positive:
treat

C) specialistic
management

compliance and desire 
for treatment

B) Initial 
management of 

treatment 
(next box)

no yes

• focused questionnaire

• bladder diary

• PRV

abnormalnormal

Fig. 2 Algorithm for the
evaluation of lower urinary tract
symptoms (LUTS), in relation
to their absence/presence
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HYPERACTIVITÉ	VÉSICALE		ET	SCLÉROSE	EN	PLAQUES	 

SUIVI AU LONG COURS 

The neurogenic bladder in multiple sclerosis: review of
the literature and proposal of management guidelines

Marianne de Sèze*1, Alain Ruffion2, Pierre Denys3, Pierre-Alain Joseph1 and Brigitte
Perrouin-Verbe4 and the International Francophone Neuro-Urological expert study group
(GENULF)

Vesicourethral dysfunction is very frequent in multiple sclerosis (MS) and has functional
consequences for patients’ quality of life and also an organic impact following complications of
the neurogenic bladder on the upper urinary tract. While the functional impact and its management
are well documented in the literature, the organic impact remains underestimated and there are no
consensual practical guidelines for the screening and prevention of MS neurogenic bladder
complications. The aim of this review of the literature, focused on identifying the risk factors of
urinary tract complications in MS, is to put forward well informed considerations to help in the
definition of practical guidelines for the follow-up of the neurogenic bladder in MS in order to
improve its prevention and patient management. Four main risk factors have been identified for
upper urinary tract damage: the duration of MS, the presence of an indwelling catheter, high-
amplitude neurogenic detrusor contractions and permanent high detrusor pressure. Detrusor-
sphincter dyssynergia, age over 50 and male sex may form three additional risk factors.
Recommendations for long-term urological follow-up, taking into account these specific risks are
constructed according to the procedures recommended by the French Health Authorities. Multiple
Sclerosis 2007; 13: 915!928. http://msj.sagepub.com

Key words: multiple sclerosis; neurogenic bladder; overactive bladder; upper urinary tract
abnormalities; ureterohydronephrosis; urinary tract infection

Introduction

Urinary tract dysfunction is quite common during
the course of multiple sclerosis (MS), not only
representing a considerable psychosocial burden,
but also often requiring care, hospitalization and
posing a great challenge for the treatment team.
While the frequency of micturitional disorders in
MS is widely recognized, urinary tract morbidity is
traditionally considered to be scarce and functional
consequences are considered to outweigh organic

impact. However, several studies suggest that upper
urinary tract involvement and kidney disease are
not exceptional in patients with MS, leading re-
searchers to consider the need for improving their
prevention and management.

The aim of the first part of this work was to
identify, through an exhaustive analysis of the
literature, the factors that influence the prognosis
of upper urinary tract complications in MS. The
second part, prepared jointly with the International
Francophone Neuro-Urological expert study group
(GENULF) aimed at putting forward well informed
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be reclassified as a lower-risk patient. Relevant findings on 
history include bladder management technique (particularly 
high-risk groups including condom drainage, valsalva/crede/
reflexive bladder emptying), incontinence pattern, UTI profile, 
AD, and most recent urodynamic evaluation and upper tract 
imaging. We recommend regular yearly clinical assessment 
of all NLUTD patients with their physiatrist, neurologist, or 
family physician; we recommend that a urologist is involved 
in the assessment of patients who are in the moderate- or 
high-risk categories as described in Table 3 (for example SCI, 
SB, advanced MS) (GOR C, LOE 4).

Surveillance investigations 

Imaging

Routine surveillance imaging provides interval evaluation of 
the anatomy of the urinary tract and characterizes hydro-

nephrosis, renal atrophy, scars, urinary stones, diverticula, 
trabeculation, large bladder lesions, and quantifies PVR. A 
recent systematic review concluded that there is sufficient 
evidence to recommend yearly ultrasound of the kidneys 
and urinary tract as a useful, cost-effective, non-invasive 
method for routine long-term followup to detect upper uri-
nary tract problems in all individuals with SCI. Although the 
findings have been applied to other underlying pathologies 
within NLUTD, the benefit has not been quantified.41 We 
suggest yearly renal and bladder ultrasound in high- and 
moderate-risk NLUTD patients as described in Table 3 (for 
example SCI, SB, advanced MS) (GOR C, LOE 4).

Cystoscopy

While historically used for concerns of increased blad-
der cancer risk, cystoscopy can be a valuable tool in the 
evaluation of urethral or bladder integrity and can provide 

Table 3. Surveillance strategy for neurogenic lower urinary tract dysfunction (NLUTD) based on patient risk-stratification 
Risk group Description Suggested surveillance strategy
High-risk Underlying high-risk disease (SCI, spina bifida, advanced MS) 

or select other neurogenic diseases with evidence of significant 
urological complications or morbidity) in addition to: 
–  Bladder management technique: Valsalva/crede/reflexive 

voiding; or
–  Known high-risk features on UDS without confirmation of 

appropriate attenuation after treatment (DSD, NDO, impaired 
compliance [<20 ml/cmH2O], DLPP >40 cmH2O, vesico-ureteral 
reflex); or

–  New/worsening renal imaging (hydronephrosis, atrophy, 
scarring); or

– New/worsening renal insufficiency

–  Yearly urological evaluation (history and physical 
examination)

–  Yearly UDS
– Yearly renal-bladder imaging
–  Yearly renal function assessment

Moderate-
risk 

Underlying high-risk disease (SCI, spina bifida, advanced MS) 
or select other neurogenic diseases with evidence of significant 
urological complications or morbidity) in addition to:
–  Bladder management technique: CIC, spontaneous voiding, 

indwelling catheter
–  Prior history of high-risk features on UDS that have been 

appropriately optimized (DSD, NDO, impaired compliance 
[<20 mL/cmH2O], DLPP >40 cmH2O, vesico-ureteral reflex); or

–  Renal imaging without any significant interval change; or
– Renal function without any significant interval change

–  Yearly urological evaluation (history and physical 
examination)

– Yearly renal-bladder imaging
– Periodic UDS (every 2–5 years)
–  Yearly renal function assessment

Low-risk No evidence of high-risk disease and no features on initial 
evaluation that would be considered high-risk

–  Yearly evaluation with GP, physiatrist, neurologist, 
or urologist (history and physical examination with 
attention to general neuro-urological assessment 
outlined previously)

–  Yearly renal imaging in select cases
–  Re-referral for urological evaluation as suggested by:

• New-onset/worsening incontinence; or
• New frequent urinary infections; or
• New-onset catheter issues (for example, penile/

urethral erosions, encrustation, bypassing)
• Renal-bladder imaging changes suggestive of upper 

or lower UT deterioration (hydronephrosis, new 
clinically significant PVR, or significant increase in 
PVR) or new stone disease

DLPP: detrusor leak point pressure; DSD: detrusor-sphincter dyssynergia; GP: general practitioner; MS: multiple sclerosis; NDO: neurogenic detrusor overactivity; PVR: post-void residual; SCI: 
spinal cord injury; UDS: urodynamic study; UT: urinary tract.

to address whether these two different first-line
evaluations have any influence on management
and prognosis of vesicourethral dysfunction in MS
patients. In the absence of such a study, most
authors agree with the view that a thorough
urodynamic evaluation is mandatory for effectively
diagnosing urinary tract dysfunction, detecting the
risk factors for upper urinary tract and planning
urinary tract management in MS patients, although
this view is challenged by other authors
[4,26,33,64,65].

The rhythm and modality of subsequent evalua-
tions are then determined according to the nature
and number of urinary tract morbidity risk factors
identified at the above initial evaluation (Table 4,

Figure 5). Two risk situations can be distinguished:
a risk-free situation, in patients who do not present
any of the LSP1 risk factors and no more than one
LSP2 factor, and a risky situation in patients who
presented at least one LSP1 risk factor or more than
two LSP2 factors.

Risk-free patients

For risk-free patients, a systematic annual evalua-
tion is advocated, including a three-day voiding
chart, uroflowmetry (measurement of urinary flow
rate) and a postvoid residual measure. If symptoms
and risk factors remain stable, a three-year urody-
namic exam is recommended. If symptoms and/or

ASYMPTOMATIC PATIENT                       SYMPTOMATIC PATIENT 

Minimal evaluation             Neuro-Urologic physician  
Specific questionnaire of VUD 
Post void residual

Micturitional symptoms ? Baseline evaluation
           3-days voiding chart 

Urinary Echography   
                         Urine bacteriology 
No                   Yes                 Urodynamic study 
              Urinary creatinin clearance 
              Quality of Life related to VUD 

Analysis of risk factors 

Minimal evaluation
at each MS follow-up visit
Specific questionnaire of VUD 
Post void residual     

Risk-free patient  Risk patient

Annual evaluation             Annual evaluation 
3-days voiding chart           3-days voiding chart 
Uroflowmetry                     Post void residual     
Post void residual               Urinary echography    

        Urinary creatinin clearance  
                         Quality of Life VUD 

          Urodynamics(1 to 3 year) 

Change in risk factors 

No   Yes   

          Urodynamics                Urodynamics 
          every 3 years         

Upper Urinary tract  Risk of bladder cancer 
  deterioration 

        Multidisciplinary consideration        Annual cystoscopy 
       Annual cytolopy 

Complementary exam

Figure 5 Recommendations for diagnosis and follow-up of neurogenic bladder in MS.

Neurogenic bladder in multiple sclerosis 925

http://msj.sagepub.com Multiple Sclerosis 2007; 13: 915!928

 at UCL Library Services on December 17, 2008 http://msj.sagepub.comDownloaded from 



HYPERACTIVITÉ	VÉSICALE		ET	SCLÉROSE	EN	PLAQUES	 

DRAPEAUX ROUGES  

The Management of Lower Urinary Tract Dysfunction
in Multiple Sclerosis

Jure Tornic1 & Jalesh N. Panicker1

Published online: 28 June 2018
#

Abstract
Purpose of Review Multiple sclerosis (MS) is the most frequent neuroinflammatory disease of the central nervous system and is
commonly associated with lower urinary tract (LUT) dysfunction. As a consequence, health-related quality of life is often
impaired and the upper urinary tract might be at risk for damage. The aim of this review is to give an overview of current
treatment options for LUT dysfunction in patients with MS.
Recent Findings The treatment is tailored to the type of dysfunction—storage or voiding dysfunction—beginning with conser-
vative treatment options and ending with invasive therapies and surgery. Additionally, alternative options, e.g., different
intravesical therapies or cannabinoids, have been evaluated in recent years with promising results.
Summary Current available therapies offer different possible treatments for LUT dysfunction in patients with MS. They address
either voiding or storage dysfunction and therefore ameliorate LUT symptoms improve quality of life and protect the upper
urinary tract.
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Multiple sclerosis

Introduction

Multiple sclerosis (MS) is the most common neuroinflammatory
disease of the central nervous system and is a leading cause for
lower urinary tract (LUT) dysfunction in neurological patients.
LUT symptoms are reported on an average 8 years after the
diagnosis of MS. However, in one out of ten patients with MS,
LUT symptoms may be reported at the time of the initial MS
manifestation [1]. Due to the progressive nature of MS, preva-
lence of LUTsymptoms and dysfunction increases over time and
reaches close to 100% by 10 years [2]. LUT dysfunction has a
significant negative impact on quality of life (QoL) in patients
with MS [3] and imposes a significant burden on national health
care services in terms of resource allocation [4]. This emphasizes

the importance of neuro-urological management in this highly
complex patient population.

LUT dysfunction may present as problems of either urinary
storage or voiding. Storage (overactive bladder, OAB) symp-
toms include urinary urgency, increased daytime frequency,
nocturia (night-time frequency), and incontinence whereas
voiding symptoms include urinary hesitancy, weak and
interrupted stream, straining to urinate, double voiding, and
sensation of incomplete bladder emptying after voiding. The
pattern of symptoms and dysfunction is influenced by the
distribution of MS lesions in the neuroaxis [5, 6]. Lesions in
the subcortical white matter, brainstem, and spinal cord white
matter that affect the neural network responsible for control of
LUT functions in health result in neurogenic detrusor overac-
tivity (NDO) [7, 8]. The severity of storage symptoms corre-
late with patients’ disability measured by the Expanded
Disability Status Scale (EDSS) [6]. Moreover, a higher
EDSS is associated with unfavorable urodynamic parameters
that increase the risk for upper urinary tract damage [9••].
Detrusor external sphincter dyssynergia (DESD) leading to
an increased bladder outlet resistance, and to a lesser extent
detrusor underactivity (DU) due to impaired detrusor contrac-
tility and/or limited contraction duration, are responsible for
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frequency and incontinence, as well as QoL with both
medications. Additionally, urodynamic parameters such
as the maximum cystometric capacity also improved.
The most common reported side effect was dry mouth,
more often affecting patients using oxybutynin than
solifenacin [27••]. To avoid side effects and/or simulta-
neously improve treatment efficacy, the combination of
an antimuscarinic with mirabegron or an alpha1-blocker
(e.g., tamsulosin), particularly in men with additional
prostate-related voiding dysfunction, might be explored.
However, the current evidence of such combinations is
exclusively based on data from patients with idiopathic
LUT dysfunction [28, 29].

Meta-analyses of studies evaluating the efficacy of
antimuscarinics in neurological patients have shown no
significant differences in efficacy between individual
agents [20]. Rather, the extent of side effects is consider-
ably less among newer antimuscarinics such as solifenacin,
tolterodine, and fesoterodine and therefore these are pre-
ferred in general. The use of medications with anticholin-
ergic properties has been linked with incidental dementia

in an epidemiological study [30], linking their use with
poorer cognition, reduced cerebral glucose metabolism, in-
creased brain atrophy, and greater clinical decline [31••].
This is of particular relevance in MS where cognitive im-
pairment can affect 43–65% of patients [32, 33]. In patients
where cognitive impairment is a concern, trospium chlo-
ride is an option to consider because its quaternary amine
structure renders it relatively impermeable to the blood-
brain barrier [34, 35]. Alternatively, darifenacin may be
considered in view of its high selectivity for the M3 mus-
carinic receptors in the bladder [36].

However, despite these concerns, antimuscarinic agents
continue to be the first-line treatment for OAB in neurological
patients due to their favorable cost-benefit ratio [4].

Mirabegron

Mirabegron is a beta-3-receptor agonist and therefore works
differently from antimuscarinics. In non-neurologic pa-
tients with bladder storage dysfunction, mirabegron is asso-
ciated with significant improvements in incontinence epi-
sodes and urinary frequency [37]. However, data on effica-
cy and safety inMS are limited. Zachariou et al. demonstrat-
ed in a recently published open-label study that mirabegron
and desmopressin, either alone or in combination, signifi-
cantly improved urinary urgency, frequency, and inconti-
nence episodes [38••].

Possible side effects include hypertension, tachycardia, and
headache [37]. Despite the limited evidence base in neurogen-
ic OAB, mirabegron is increasingly being used as an alterna-
tive to or in combination with antimuscarinics.

Table 2 Currently available antimuscarinic agents for the treatment of neurogenic LUT dysfunction

Agent Release type Dose (mg) Frequency Level of evidence
for treatment of
neurogenic LUT
dysfunction

Darifenacin Controlled release 7.5–15 Once daily NA

Fesoterodine Controlled release 4–8 Once daily NA

Oxybutynin Immediate release 2.5–5 2–3 times daily 1 [22]

Controlled release 5–20 Once daily 1 [22]

Transdermal patch 36 Replace once every 3–4 days 1 [22]

Propiverine Immediate release 15 1–3 times daily 1 [23]

Controlled release 30 Once daily 1 [23]

Solifenacin Controlled release 5–10 Once daily 2 [24]

Tolterodine Immediate release 2–4 1–2 times daily 3 [25]

Controlled release 4 Once daily 3 [25]

Trospium chloride Immediate release 20 Twice daily 1 [26]

Controlled release 60 Once daily 1 [26]

NA not available

Table 1 The presence of
red flags should initiate
an early referral to
urology services

Presence of hydronephrosis

Renal impairment

Recurrent urinary tract infections

Hematuria

Suspicion of concomitant urologic
pathology (e.g., prostate enlargement),
stress urinary incontinence

Loin and/or pelvic pain

Symptoms refractory to 1st-line treatment
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Practical guide to diagnosis and
follow-up of neurogenic bladder in
MS (Figure 5)

Recommendations for medium- and long-term
neurourological monitoring, constructed according
to the procedures recommended by the health
authorities [1,61], and taking into account the
specific risks of these two populations, risk-free
patients and risk patients, have been developed by
the International Francophone Neuro-Urological
Study Group (GENULF), which involves urologists,
neurologists and physical medicine and rehabilita-
tion practicians.

Urinary asymptomatic patient (a patient who does
not spontaneously report any urinary disorders)
[Figure 5]

In the absence of urinary symptoms, the MS follow-
up is usually performed by a neurologist and a
treating physician; patients are not referred to a
neurourologic unit. In these patients, a minimal
evaluation is advocated, on the initiative of the
neurologist, the rehabilitation doctor or the general
physician (GP). This evaluation is based on two
simple parameters:

1) A specific questionnaire about voiding (fre-
quency, number and easiness of voiding, ap-
praising voiding volume, sensation of complete
emptying or not), continence (number and
appraising volume of leakage, use of pads),
symptoms of urinary tract infection and anor-
ectal symptoms.

2) A measure of postvoid residual urine by supra-
pubic ultrasonography.

If this minimal evaluation does not reveal ur-
inary disorders, a simple survey based on the abo-
ve minimal evaluation is recommended at each
visit for MS follow-up. In relapsing form, it is

recommended to perform the evaluation at dis-
tance from the relapse.

If micturitional disorders are discovered, it is
recommended to address the patient to a practician
experienced in neurourology.

Symptomatic patient (Figure 5)

When micturitional symptoms are discovered or
spontaneously reported during the minimal evalua-
tion, the patient should be referred to an experi-
enced neurourology practician, who will conduct a
baseline evaluation based on six mean parameters:

1) a three-day voiding chart,
2) an ultrasound scan of the urinary tract,
3) a urine bacteriology,
4) a urodynamic study,
5) a urinary creatinine clearance
6) an evaluation of the impact of urinary symp-

toms on a quality-of-life scale (which may be
based on the specific and validated Qualiveen
Questionnaire [62].

The necessity to perform a complete urodynamic
study in all symptomatic MS patients is not fully
established in the literature. In MS patients suffer-
ing from overactive bladder symptoms, some
authors have recommended to restrict the initial
evaluation to the association of uroflowmetry and a
postvoid residual measure, claiming that these
exams are sufficient to start the initial treatment
[63]. For the management of non-neurologic pa-
tients presenting overactive bladder symptoms, the
first step is to determine whether there is an
incomplete voiding (and urinary tract infection),
and if not, to introduce anticholinergic drugs,
reserving the full urodynamic evaluation to non-
responder patients [64]. This view is not yet con-
sensual regarding MS patients, for whom detrusor
impairment and/or uronephrologic risk factors
relating to high detrusor pressure may be under-
estimated due to a limited evaluation excluding
cystometry. A randomized trial would be required

Table 4 Risk factors of upper urinary tract complications in MS

Definite risk factors Probable risk factors Risk group

Level of scientific proof 1. Established level of proof 2. Assumption of proof Risk patient: at least one definite risk
factor or more than two probable risk
factors

Nature of risk factor - MS duration beyond 15 years Detrusor-sphincter
dyssynergia

Risk-free patient: No definite risk factor
and no more than two probable risk
factors

- Indwelling urinary catheter Age over 50 years
- Ample uninhibited contractions
of the detrusor

Male sex

- High detrusor pressure
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The neurogenic bladder in multiple sclerosis: review of
the literature and proposal of management guidelines

Marianne de Sèze*1, Alain Ruffion2, Pierre Denys3, Pierre-Alain Joseph1 and Brigitte
Perrouin-Verbe4 and the International Francophone Neuro-Urological expert study group
(GENULF)

Vesicourethral dysfunction is very frequent in multiple sclerosis (MS) and has functional
consequences for patients’ quality of life and also an organic impact following complications of
the neurogenic bladder on the upper urinary tract. While the functional impact and its management
are well documented in the literature, the organic impact remains underestimated and there are no
consensual practical guidelines for the screening and prevention of MS neurogenic bladder
complications. The aim of this review of the literature, focused on identifying the risk factors of
urinary tract complications in MS, is to put forward well informed considerations to help in the
definition of practical guidelines for the follow-up of the neurogenic bladder in MS in order to
improve its prevention and patient management. Four main risk factors have been identified for
upper urinary tract damage: the duration of MS, the presence of an indwelling catheter, high-
amplitude neurogenic detrusor contractions and permanent high detrusor pressure. Detrusor-
sphincter dyssynergia, age over 50 and male sex may form three additional risk factors.
Recommendations for long-term urological follow-up, taking into account these specific risks are
constructed according to the procedures recommended by the French Health Authorities. Multiple
Sclerosis 2007; 13: 915!928. http://msj.sagepub.com

Key words: multiple sclerosis; neurogenic bladder; overactive bladder; upper urinary tract
abnormalities; ureterohydronephrosis; urinary tract infection

Introduction

Urinary tract dysfunction is quite common during
the course of multiple sclerosis (MS), not only
representing a considerable psychosocial burden,
but also often requiring care, hospitalization and
posing a great challenge for the treatment team.
While the frequency of micturitional disorders in
MS is widely recognized, urinary tract morbidity is
traditionally considered to be scarce and functional
consequences are considered to outweigh organic

impact. However, several studies suggest that upper
urinary tract involvement and kidney disease are
not exceptional in patients with MS, leading re-
searchers to consider the need for improving their
prevention and management.

The aim of the first part of this work was to
identify, through an exhaustive analysis of the
literature, the factors that influence the prognosis
of upper urinary tract complications in MS. The
second part, prepared jointly with the International
Francophone Neuro-Urological expert study group
(GENULF) aimed at putting forward well informed
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Assessment of a Program to Encourage the
Multidisciplinary Management of Urinary Disorders

in Multiple Sclerosis
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Aims: Urinary disorders (UD) secondary tomultiple sclerosis (MS) are commonand can be responsible for complications.
Since 2004, we organized in our region their management through a neuro-urological activity and a care network that
established and distributed an algorithm for screening and first line care. The objective was to assess the effects of
this organization on the management of UD and its impact for patients. Methods: Between January 2004 and
December 2009, 328 patients were seen in neuro-urological consultation. The data of a group of 168 patients consulting
during the deployment of our organization (before January 2007: group 1) were compared to those of 160 patients
taken when the organization was well established (from January 2007: group 2). In parallel, the modification of the
prescription rate of the first-line examination patients was evaluated. Results: The two groups were significantly
different concerning age, duration of MS, EDSS score (Group 1 vs. Group 2 respectively 51.6!12.6 vs. 48! 11.8 years,
P¼ 0.008; 19! 9.7 vs. 13.8! 10.5 years, P<0.0001; 5.8!2.0 vs. 5.1! 2.1, P¼0.008). The occurrence of urinary
complications in group 1 was more frequent than in group 2 (66.3% vs. 40%, P< 0.0001). The rate of first-line
examinations rose from 1/16 patient seen in January 2006 to 9/12 patients in January 2008. Conclusion: The
multidisciplinary management of UD in MS led to patients being cared for sooner in the evolution of MS, with
fewer complications and to an improvement in the rate of prescription of first-line examinations.Neurourol. Urodynam.
36:706–709, 2017. # 2016 Wiley Periodicals, Inc.

Key words: multidisciplinary management; multiple sclerosis; neurogenic bladder; urinary complications

INTRODUCTION

Multiple Sclerosis (MS) is an inflammatory demyelinating
disease of the central nervous system affecting mostly young
adults. Urinary disorders (UD) are very common in MS. On
average, 80% of patients are subject to them during the
progression of their disease.1–5 They appear, on average, 6 years
after disease onset.1,2,6 They have both social and organic
impacts with frequent urinary complications.7–9 That implies
screening and specialized neuro-urological care to limit the
impact on the quality of life but also to prevent urinary
complications.

Since January 2004, we have developed in our region,
multidisciplinary management scheme to detect and care
for UD in MS patients. Firstly we developed a neuro-urological
activity involving a weekly multidisciplinary neuro-urological
consultation (a urologist and a physician in physical medicine
and rehabilitation (PMR)) and a weekly multidisciplinary
neuro-urological meeting bringing together the urologists,
neurologists, and PMR. The second involved the distribu-
tion, by regular medical and paramedical training, of an
algorithm (Fig. 1) for screening and first line care of UD in
MS. These actions were implemented by a regional MS care
network.

The purpose of this study was to evaluate the impact of this
multidisciplinary management firstly on the epidemiological
data and the prevalence of urinary complications of patients
taken into care in neuro-urology, secondly on how closely the
algorithm was applied by the physicians who sent their
patients to neuro-urology.

MATERIALS AND METHODS

A retrospective study was carried out on the 328 patients
sent to neuro-urology between January 2004 and December
2009, 223 women/105 men (sex ratio¼2/1), mean age
49.9!12.3 years (min 19, max 82), with a median EDSS of
6 (min 1; max 9), a disease duration of MS of 14.3!10 years
(min 1; max 50), 140 patients (43%) had a relapsing-remitting
form, 111 (34%) a secondary progressive form, 66 (20%) a
progressive form, 11 (3%) an indeterminate form.
The main objective was to compare the epidemiological,

clinical and paraclinical data of the patients, taken into care for
the first time in neuro-urology from January 2004 to Decem-
ber 2006 (group 1) during the deployment of multidisciplinary
UD management, to the patients taken into care for the first
time in neuro-urology from January 2007 to December 2009
(group 2) when the multidisciplinary UD management was
well established for at least 3 years.
The epidemiological datawere the age, gender, duration ofMS

and disease course. The clinical datawere the urinary symptoms
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(storage symptoms, voiding symptoms, number of patients
with post-void residual urine above 100ml), themedical history
of urinary complications and the level of disability measured
with the Expanded Disability Status Scale (EDSS) score.10

The paraclinical examinations systematically done were
urine culture, urinary creatinine clearance, and urinary tract
ultrasonography with post-void residual urine volume deter-
mination. Retrograde cystography was systematically per-
formed in the event of a medical history of upper urinary tract
infections or lumbar pain on voiding.
Urinary complications were identified from the medical

history, clinical and paraclinical data. They were classified as
lower urinary tract complications (lower urinary tract infec-
tion, bladdermorphological damage, bladder cancer) and upper
urinary tract complications (pyelonephritis or urinary sepsis,
ureteral dilatations, vesico-uretral reflux, urinary lithiasis,
impaired renal function defined by urinary creatine clearance
lower than 90ml/min on two consecutivemeasurements). One
patient could have one or more complications in the lower and
the upper urinary tract.
The secondary objective was to assess the degree of

implementation of the algorithm by the physicians who sent
their patients to neuro-urology. The prescription of the first-line
examinations (urinary tract ultrasonography and urinary
creatinine clearance) was used as an indirect marker of the
application of the algorithm. We counted prospectively during
one month the number of patients taken into care for the first
time in neuro-urology, who had had the two examinations
prior to this first consultation, during two periods. The first
period was in January 2006, during the deployment of the
algorithm, and the second one in January 2008, when the
algorithm was well spread.

Statistical Analysis

The analysis was performed using the software ‘‘SPSS
statistics 17.0.’’

The epidemiological and clinical data (age, sex, disease
duration, staging, EDSS), the frequency of urinary complica-
tions in group one were compared to those of group 2.
Quantitative parameters were compared using Student’s t-test
and qualitative parameters using the x2 test. The level of
significance was set at 5%.

RESULTS

Comparison of Data of the Patients, Consulting for the First Time
in Neuro-Urology During the Deployment of the

Multidisciplinary UD Management, to Those of the Patients
Consulting for the First Time 3 Years After the Start of the

UD Management Program

One hundred sixty-eight patients consulted for the first time
in neuro-urology from January 2004 to December 2006 (Group
1), and 160 patients from January 2007 to December 2009
(Group 2). The epidemiological and clinical data are reported in
Table I. There were significant differences between groups 1
and 2, concerning the age, the duration of MS, the EDSS
score, the number of patients with post-void residual urine
>100ml (Group 1 vs. Group 2, respectively, 51.6!12.6 years vs.
48!11.8 years, P¼ 0.008, 19!9.7 years vs. 13.8! 10.5 years,
P< 0.0001, 5.8! 2 vs. 5.1!2.1 P¼0.008; 77 vs. 50, P¼ 0,007).
There was no significant difference concerning the disease
course of MS and the urinary symptoms (respectively P¼ 0.18
and P¼0,09).
The frequency of urinary complications was also signifi-

cantly different between the two groups (cf Ttable II). One
hundred twelve patients from group 1 (67%) developed one or
more urinary complications compared to 66 patients (41%)
from group 2 (x2, P< 0.001). More precisely, the frequency of
lower urinary tract complications, and those of upper urinary
tract complications were also significantly different between
the groups 1 and 2 (respectively 66 (39%) vs. 45 (28%)
P¼ 0.00268; and 68 (40%) vs. 36 (23%) P¼0.001).

Fig. 1. Algorithm to manage urinary disorders in Multiple Sclerosis Urinary
disorders: the physicians were aware of systematically asking their MS
patients about any urinary symptoms. In the event of UD, they had to
prescribe urinary creatinine clearance, and urinary tract ultrasonography
with post-void residual urine volume determination. Risk situation: voiding
symptoms (dysuria, chronic retention), medical history of febrile urinary
tract infection, renal failure, failure of anticholinergic therapy, ultrasound
abnormalities (ureteral dilatation, urinary lithiasis), post-void residual urine
above 100ml. In the event of urinary improvement by anticholergics, the
urinary tract ultrasonography and the urinary creatinine clearance have to
be checked every year. PVR, post-void residual; ACH, anticholinergic.

TABLE I. Comparison of the Epidemiological, Clinical and Paraclinical Data
During the First Neuro-Urological Evaluation

Group 1
(N¼ 168)

Group 2
(N¼ 160) P

Age 51.6! 12.6 48! 11.8 t-Student
(P¼ 0.008)

Gender (M/W) 56/112 49/111 x2 (P¼ 0.06)
Duration of MS 15.8! 9.6 12.8! 10.4 t-student

(P ¼ 0.007)
Mean EDSS 5.7! 2 5.1! 2 t-student

(P¼ 0.008)
Progression of MS x2 (P¼ 0.18)

Relapsing-remitting 64 (38%) 76 (48%)
Secondary progressive 66 (39%) 45 (28%)
Progressive 32 (19%) 34 (21%)
Undetermined 6 (4%) 5 (3%)

Urinary symptoms x2 (P¼ 0.095)
Asymptomatic 3 (2%) 4 (2%)
Storage symptoms 57 (34%) 66 (41%)
Voiding symptoms 57 (34%) 36 (23%)
Both storage and voiding symptoms 51 (30%) 54 (34%)

Post-void residual urine above 100ml 77 (46%) 50 (31%) x2 (P¼ 0.007)

Group 1: Patients managed for the first time in neuro-urology from
January 2004 to December 2006.
Group 2: Patients managed for the first time in neuro-urology from
January 2007 to December 2009.
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(storage symptoms, voiding symptoms, number of patients
with post-void residual urine above 100ml), themedical history
of urinary complications and the level of disability measured
with the Expanded Disability Status Scale (EDSS) score.10

The paraclinical examinations systematically done were
urine culture, urinary creatinine clearance, and urinary tract
ultrasonography with post-void residual urine volume deter-
mination. Retrograde cystography was systematically per-
formed in the event of a medical history of upper urinary tract
infections or lumbar pain on voiding.
Urinary complications were identified from the medical

history, clinical and paraclinical data. They were classified as
lower urinary tract complications (lower urinary tract infec-
tion, bladdermorphological damage, bladder cancer) and upper
urinary tract complications (pyelonephritis or urinary sepsis,
ureteral dilatations, vesico-uretral reflux, urinary lithiasis,
impaired renal function defined by urinary creatine clearance
lower than 90ml/min on two consecutivemeasurements). One
patient could have one or more complications in the lower and
the upper urinary tract.
The secondary objective was to assess the degree of

implementation of the algorithm by the physicians who sent
their patients to neuro-urology. The prescription of the first-line
examinations (urinary tract ultrasonography and urinary
creatinine clearance) was used as an indirect marker of the
application of the algorithm. We counted prospectively during
one month the number of patients taken into care for the first
time in neuro-urology, who had had the two examinations
prior to this first consultation, during two periods. The first
period was in January 2006, during the deployment of the
algorithm, and the second one in January 2008, when the
algorithm was well spread.

Statistical Analysis

The analysis was performed using the software ‘‘SPSS
statistics 17.0.’’

The epidemiological and clinical data (age, sex, disease
duration, staging, EDSS), the frequency of urinary complica-
tions in group one were compared to those of group 2.
Quantitative parameters were compared using Student’s t-test
and qualitative parameters using the x2 test. The level of
significance was set at 5%.
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Comparison of Data of the Patients, Consulting for the First Time
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Multidisciplinary UD Management, to Those of the Patients
Consulting for the First Time 3 Years After the Start of the

UD Management Program

One hundred sixty-eight patients consulted for the first time
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1), and 160 patients from January 2007 to December 2009
(Group 2). The epidemiological and clinical data are reported in
Table I. There were significant differences between groups 1
and 2, concerning the age, the duration of MS, the EDSS
score, the number of patients with post-void residual urine
>100ml (Group 1 vs. Group 2, respectively, 51.6!12.6 years vs.
48!11.8 years, P¼ 0.008, 19!9.7 years vs. 13.8! 10.5 years,
P< 0.0001, 5.8! 2 vs. 5.1!2.1 P¼0.008; 77 vs. 50, P¼ 0,007).
There was no significant difference concerning the disease
course of MS and the urinary symptoms (respectively P¼ 0.18
and P¼0,09).
The frequency of urinary complications was also signifi-

cantly different between the two groups (cf Ttable II). One
hundred twelve patients from group 1 (67%) developed one or
more urinary complications compared to 66 patients (41%)
from group 2 (x2, P< 0.001). More precisely, the frequency of
lower urinary tract complications, and those of upper urinary
tract complications were also significantly different between
the groups 1 and 2 (respectively 66 (39%) vs. 45 (28%)
P¼ 0.00268; and 68 (40%) vs. 36 (23%) P¼0.001).

Fig. 1. Algorithm to manage urinary disorders in Multiple Sclerosis Urinary
disorders: the physicians were aware of systematically asking their MS
patients about any urinary symptoms. In the event of UD, they had to
prescribe urinary creatinine clearance, and urinary tract ultrasonography
with post-void residual urine volume determination. Risk situation: voiding
symptoms (dysuria, chronic retention), medical history of febrile urinary
tract infection, renal failure, failure of anticholinergic therapy, ultrasound
abnormalities (ureteral dilatation, urinary lithiasis), post-void residual urine
above 100ml. In the event of urinary improvement by anticholergics, the
urinary tract ultrasonography and the urinary creatinine clearance have to
be checked every year. PVR, post-void residual; ACH, anticholinergic.
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During the First Neuro-Urological Evaluation
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(N¼ 168)

Group 2
(N¼ 160) P

Age 51.6! 12.6 48! 11.8 t-Student
(P¼ 0.008)

Gender (M/W) 56/112 49/111 x2 (P¼ 0.06)
Duration of MS 15.8! 9.6 12.8! 10.4 t-student

(P ¼ 0.007)
Mean EDSS 5.7! 2 5.1! 2 t-student

(P¼ 0.008)
Progression of MS x2 (P¼ 0.18)

Relapsing-remitting 64 (38%) 76 (48%)
Secondary progressive 66 (39%) 45 (28%)
Progressive 32 (19%) 34 (21%)
Undetermined 6 (4%) 5 (3%)

Urinary symptoms x2 (P¼ 0.095)
Asymptomatic 3 (2%) 4 (2%)
Storage symptoms 57 (34%) 66 (41%)
Voiding symptoms 57 (34%) 36 (23%)
Both storage and voiding symptoms 51 (30%) 54 (34%)

Post-void residual urine above 100ml 77 (46%) 50 (31%) x2 (P¼ 0.007)

Group 1: Patients managed for the first time in neuro-urology from
January 2004 to December 2006.
Group 2: Patients managed for the first time in neuro-urology from
January 2007 to December 2009.

A Multidisciplinary Management of Urinary Disorders in Multiple Sclerosis 707

Neurourology and Urodynamics DOI 10.1002/nau

Comparison of the Prevalence of Prescription of First-Line
Examinations by the Physicians Who Sent Their Patients to

Neuro-Urology

During one month in January 2006, 16 patients consulted
for the first time in neuro-urology, 14 by a neurologist, 1 by a
physician in PMR, 1 by a another specialist; none by a general
practitioner. First-line examinations (ultrasonography and
creatinine clearance) were prescribed only to one patient
before this consultation.

During one month in January 2008, 12 patients consulted for
the first time in neuro-urology, all by a neurologist. First-line
examinations were prescribed to nine patients before the
consultation.

DISCUSSION

Despite advances in treatment, particularly immunomodu-
latory therapies, symptomatic management is a cornerstone of
care for MS patients.11 UD in MS are frequent and responsible
for a decrease of the quality of life and organic complications,
and involve appropriate care.7–9

Following the multidisciplinary UD management set up in
our region, the data concerning MS patients sent to neuro-
urology have evolved. Physicians, mostly neurologists, were
therefore aware of UD screening for MS patients. They sent in
younger patients, earlier in the progression of the MS, with less
severe MS and fewer urinary complications.

While this is to our knowledge the first study in MS,
multidisciplinary management has widely demonstrated its
interest in many chronic pathologies by decreasing the
frequency and the gravity of the complications, for example
by decreasing the frequency of dialysis or the rate of cardiac or
infectious complications in the event of chronic renal failure,12

or by reducing the rate of foot amputation in diabetic
patients.13 So, in our study, MS patients suffering from UD
weremanaged earlier in the evolution of their disease,meaning

suitable early treatment by a team specialized in neuro-
urology.

Modified Prevalence of Prescription of First-Line Examinations by
the Physicians Who Sent Their Patients to Neuro-Urology

The frequency of prescription of first-line examinations has
increased from 1/16 of patients in January 2006 to 9/12 of
patients in January 2008.
The sample is small, but this result could reflect the

widespread increase in knowledge about implementing
the algorithm by the physicians looking after MS patients.
While this is to our knowledge, the only study on this subject, in
other pathologies such as cancer, similar results have been
reported. Indeed, it has been proved that the spread of clinical
practice guidelines by a care networkmodifies clinical practice,
for example by improving the implementation rate of the
recommendations in the management of patients with colon
cancer, from 14–46%14; and the results have been maintained
over time.15

Multidisiciplinary Management of UD in MS

Between January 2004 and December 2009, our care network
has targeted 1,220 patients, 41 neurologists, 5 general practi-
tioners, and 6 physicians in PMR. Our management program
was oriented in two directions: the first was the neuro-urology
activity with a multidisciplinary consultation and a multidis-
ciplinary meeting; the second was to make physicians aware
of UD by training, information and a care algorithm. In the
literature, the multidisciplinary network has demonstrated
its efficacy in improving care quality in MS patients.16

In practice, our actions principally targeted the neurologists,
and with difficulty general practitioners. The MS patients were
sent to neuro-urology by a majority of neurologists.
Our algorithm is similar to that recommended by C. Fowler,17

and more recently by Amarenco.18 It aims to raise awareness
to UD among neurologists, give them the means to assess
the severity and prescribe first-line treatment. It is therefore
in agreement with the literature data and international
recommendations.

Limits

The study of clinical and paramedical data was retrospective.
We arbitrarily divided our population into two groups.
We chose January 2007 as the pivotal date, because 3 years
seemed to be an acceptable duration to set up a care
organization and it is also from this date that we essentially
repeated training programs and other actions for neurologists
and general practitioners.
We did not study the impact of this management nor on the

quality of life of the patients, nor on urinary morbi-mortality.
Our study targeted only those patients managed in neuro-

urology. Our sample is very specific, and may not be
representative of the population of all MS patients in our
region. We did not have any results about either the UD
screening, or the implementation of the algorithm by
physicians being consulted by MS patients. We did not know
the number of patients treated effectively with anticholiner-
gics and thus not sent to neuro-urology.
The physicians clinical practice changes, indirectly explored

by the modified prevalence of prescription of first-line
examinations, could be influenced by our organization and
the algorithm, but also by other factors such as publications,
new guidelines.

TABLE II. Comparison of the Prevalence of Urinary Complications During
the First Neuro-Urological Evaluation

Group 1
(N¼ 168)

Group 2
(N¼ 160) P

Urinary complications 112 (67%) 66 (41%) x2 (P< 0.001)
Lower urinary tract complications 66 (39%) 45 (28%) x2 (P¼ 0.002)

Lower urinary tract infection 50 (30%) 31 (19%)
Bladder morphological damage 24 (14%) 24 (15%)
Bladder cancer 1 (0,05%) 0 (0%)

Upper urinary tract complications 68 (40%) 36 (23%) x2 (P¼ 0.001)
Pyelonephritis/urinary sepsis 43 (26%) 16 (10%)
Lithiasis 12 (7%) 7 (4%)
Ureteral dilatations 10 (6%) 2 (1%)
Vesico-ureteral reflux 10 (6%) 3 (2%)
Renal failure 34 (20%) 16 (10%)

Group 1: Patients managed for the first time in neuro-urology from Janruay
2004 to December 2006.
Group 2: Patients managed for the first time in neuro-urology from
January 2007 to December 2009.
Lower urinary tract complications: lower urinary tract infection, bladder
morphological damage, bladder cancer.
Upper urinary tract complications: pyelonephritis or urinary sepsis, ureteral
dilatations, vesico-uretral reflux, urinary lithiasis, renal failure defined by
urinary creatine clearance lower than 90ml/min on 2 consecutive measure-
ments.
One patient could have one or more complications in the lower and the
upper urinary tract.
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Abstract
Aim: Neurogenic lower urinary tract dysfunction (NLUTD) is very common in

multiple sclerosis (MS) patients. Early diagnosis and treatment are crucial to

avoid irreversible damage and improve quality of life. Our aim was to develop

recommendations to improve NLUTD identification in MS patients, along with

their referral and management.

Methods: A multidisciplinary group of 14 experts in the management of

patients with MS and NLUTD (nine urologists, three neurologists, and two

rehabilitators) was selected. A comprehensive review of the literature was

undertaken and a set of recommendations was generated and submitted to a

Delphi panel of 114 experts. Recommendations were presented according to

the grade of agreement (GA).

Results: Early diagnosis in asymptomatic patients with risk factors for

complications is recommended (GA 94%). Postvoid residual volume should be

measured if changes in urinary symptoms (GA 87%), preferably ultrasound‐
guided (GA 86%). Early referral to urologist is recommended if urinary

incontinence (GA 91%), significant post‐void residual volume (94%), quality of

life impairment (GA 98%) and recurrent urinary infections (GA 97%). The initial

• Recurrent urinary tract infections (UTI) (LE 5; GR D;
GA 97%).

• EDSS >3 (LE 5; GR D; GA 66%).
• Medical criteria (LE 5; GR D; GA 78%).

There are different clinical situations and factors for
which the panel recommends early referral to urology
(preferably, if available, to a functional urology unit). One
is the presence of a significant post‐void residual volume,
regardless of the coexistence of any other factors. In this
context, the panel also considers that the emptying
efficiency may be another criterion to take into account
when considering a referral to the urologist. We might
find in clinical practice patients with post‐void residual
volumes below 150mL, but presenting a low emptying
efficiency, which the panel considers to represent an
indication for the referral.

R4: The initial evaluation of a patient with MS and
suspected NLUTD should include:

• A medical history (LE 5; GR D; GA 100%).
• A specific physical examination (LE 5; GR D; GA 99%).
• A urodynamic study (LE 5; GR D; GA 89%).

In these cases, the expert panel recommends a series
of actions, which are listed in Table 3, although other
measures could be carried out depending on each
patient’s characteristics. On the other hand, there is no
universal consensus regarding the systematic indication
of a urodynamic study (pressure/flow study). Therefore,
it is essential to individualize the indication in patients
with clinical alterations, either through exploration or
flowmeter alterations or in the presence of a significant
post‐void residual volume.

TABLE 1 (Continued)

# Recommendation TD BD BA TA Delphib FA

11 The panel recommends that trained nurses care for these patients 0% 1% 6% 93% 1st 99%

12 The panel recommends multidisciplinary collaboration for patients with MS and DVUN 0% 0% 6% 94% 1st 100%

13 The panel considers that oral and written information, adapted to the patient’s disease
characteristics and management, should be provided

0% 2% 14% 84% 1st 98%

Abbreviations: BA, basically agree; BD, basically disagree; EDDS, Expanded Disability Status Scale; FA, final agreement; mL, milliliters; MS, multiple sclerosis;
NLUTD, neurogenic lower urinary tract dysfunction; TA, totally agree; TD, totally disagree; UTI, urinary tract infection.
aThe results are shown as a percentage (%) in the response categories indicated in the table. It also indicates which questions went on to the second round and
the final agreement (see methodology section).
bDelphi round.

TABLE 2 Probable vesico‐sphincteric involvement according to the location of MS lesions

# Bladder dysfunction Main neurological lesion Urodynamic data Clinical manifestations

1 Hyperactivity of the
neurogenic detrusor

Between encephalon and
pontine center. It is a
suprapontine lesion, with
sphincter coordination

Bladder generally with decreased
accommodation and capacity,
along with detrusorian
contractions in the filling phase

Filling symptoms:
urgency and frequency
of urination, which may
be associated with
urinary incontinence

2 Hypo‐activity of the
neurogenic detrusor

Medullary cone, compromising
the nerve fibers corresponding
to S2‐S4

Bladder whose cystometric
capacity may be increased with
detrusorial pressure during
emptying which may lead to
dysfunction in bladder emptying,
associating significant post‐void
residual volume and sometimes
incontinence due to overflow

Symptoms of emptying:
difficulty in urinating,
with weak stream or
stream interruption

3 Vesico‐sphincteric
dyssynergia

Between the medullary cone
and pontine center of
urination

More common form, loss of
synchronization between
detrusor contraction of the
bladder and relaxation of the
urinary sphincter (usually the
external)

Difficulty in starting
urination, urgency,
urination in two times,
etc. Coexistence of filling
and emptying symptoms
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Indwelling urethral/
suprapubic catheter

Incontinent urinary diversion–
option in selected patients

Normal post-void
residual volume

Increased post-void
residual volume

Intradetrusor
BoNT-A injections

• History
• General assessment, quality 
   of life, expectations from 
   treatment
• Bladder diary
• Physical examination

• Urinalysis/culture
• Urinary tract imaging, 
   measures of renal function
• Measuring post-void 
   residual volume
• Urodynamics

Assessment

The management pf patients with multiple sclerosis and LUT symptoms

Augmentation
cystoplasty

Antimuscarinics

ISC possible?

Behavioural therapies

Treatment optionsLearn ISC

Yes

No

Tibial nerve stimulation
sacral neuromodulation?

D
isab

ility

Storage symptoms
Detrusor overactivity

have an indwelling catheter, findings of microbiologi-
cal urinalysis will almost invariably be positive owing 
to chronic bacteriuria. Thus, periodically sending urine 
samples for culture should be discouraged in the absence 
of fresh neurological or urological symptoms37–39.

Ultrasonography
Findings of renal ultrasonography in patients with 
multiple sclerosis can be entirely normal but can also 
sometimes reveal the presence of hydronephrosis and/or 
stones, both of which require a specific management 
plan. Measurements of the post-void residual volume 
form part of the initial assessment, and this is measured 
either using ultrasonography, or alternatively using a 
single in–out catheterization, followed by measurement 
of the subsequent volume of urine. Furthermore, if the 
clinician has reason to suspect a patient has developed 
incomplete bladder emptying owing to the effects of a 

treatment or if the patient has had recurrent urinary 
tract infections, measurement of the post-void residual 
volume should be repeated.

Urodynamics
Urodynamic techniques, including uroflowmetry and 
filling cystometry, with or without additional syn-
chronous fluoroscopic screening (videourodynamics), 
are all useful methods of examining LUT function, 
enabling evaluations of the pressure–volume relation-
ship during non-physiological filling of the bladder and 
during voiding.

The need to perform a urodynamic investigation in all 
patients with multiple sclerosis during initial assessment 
is currently under debate, as the risk of damage to the 
upper urinary tract is considered to be lower in patients 
with multiple sclerosis compared with that of those with 
other neurological disorders, such as spinal- cord injury 
or spina bifida20,31,40,41. Guidelines published by The UK 
National Institute for Health and Care Excellence (NICE) 
and a Turkish consensus statement provide guidance on 
the management of patients with urinary incontinence 
owing to neurological disease; both guidelines recom-
mend not to offer uro dynamic investigations (such as fill-
ing cystometry and/or pressure– flow studies) routinely 
to patients with neurological disease who are known to 
have a low risk of renal complications (for example, most 
patients with multiple sclerosis)40,42. By contrast, the 
International Francophone Neuro-Urological Expert 
Study Group (GENULF) recommends using urodynam-
ics in the initial diagnosis of patients20. The inclusion of 
urodynamics in the routine assessment of patients with 
multiple sclerosis is, therefore, determined by the avail-
able local guidance; however, urodynamic investigations 
are generally recommended in patients with risk factors 
predisposing to upper urinary tract damage such as in 
those with concomitant SUI, in those whose symptoms 
have failed to respond to first-line treatment or if surgical 
treatment is being considered9,43.

Assessment of renal function
Creatinine clearance, calculated based upon analysis of a 
24-hour urine sample, is a more accurate method of esti-
mating kidney function than serum creatinine level or 
the estimated glomerular filtration rate44.

Other investigations
Other investigations, such as cystoscopy or retrograde 
ureterocystography might be required and the need 
for these should be assessed on a case-by-case basis. 
Cystoscopy might be indicated in individuals with recur-
rent urinary tract infections to investigate the presence of 
stones or diverticulae, or if risk factors for bladder  cancer 
are present20. Retrograde cystography is performed to 
assess any vesicoureteral reflux, although, this might also 
be identified using videourodynamics45.

Management
The management of LUT symptoms in patients 
with multiple sclerosis requires a multidisciplinary 
approach involving the input of urologists, neurologists, 

Figure 3 | Algorithm for the management of storage symptoms in patients with 
multiple sclerosis. Maintaining quality of life, including preservation of renal function 
is the primary aim of management of these symptoms. At initial presentation, the most 
conservative approaches should be considered the primary treatments of storage 
symptoms; although, as patients’ disease progresses, more invasive management 
approaches might be required. BoNT-A, botulinum neurotoxin A; ISC, intermittent self 
catherization; LUT, lower urinary tract.
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Multiple sclerosis is the commonest progressive neuro-
logical disorder in young people, with a mean age at 
onset of 30 years, and a prevalence of 108 cases per 
100,000 people in Europe1. Multiple sclerosis has a 
progressive course, of which four major subtypes have 
been identified. A relapse–remitting course is most 
commonly reported, in 85% of patients with multiple 
sclerosis. Nearly 50% of these individuals develop a 
progressive course (described as secondary progres-
sion) over a median time period of 11 years2. Less com-
monly, patients might have a primary progressive course, 
charac terized by progressive symptoms from the onset of 
disease, or have a progressive, relapsing course. Chronic 
autoimmune T-cell-mediated inflammation of the 
central nervous system (CNS), resulting in disruption 
of myelin sheaths, is the pathological hallmark of this 
disorder (FIG. 1). Relapse–remitting multiple sclerosis is 
characterized by the appearance of new and active focal 
inflammatory demyelinating lesions in the white matter, 
whereas progressive multiple sclerosis is characterized 
by diffuse injury of normal-appearing white matter, 
 cortical demyelination and axonal loss3,4 .

Owing in part to spinal cord involvement, the inevi-
table progression of multiple sclerosis symptoms leads 
to increased disability and a decline in mobility. The 

Expanded Disability Status Scale (EDSS) is a useful tool 
to guide the measurement of progression of neurologi-
cal disability and includes an assessment of pyramidal, 
cerebellar, brainstem, sensory, bowel, bladder, visual and 
cerebral functions5. Disease-modifying treatments are 
currently available to prevent progression in patients 
with relapse–remitting multiple sclerosis. Until the past 
decade only IFN-β and glatiramer were available. Now, 
newer molecules have become available such as natali-
zumab, as well as oral medications such as fingolimod6. 
These treatments prevent relapses and the possible accu-
mulation of neurological disability, however, uncertainty 
remains as to whether or not these treatments delay 
progression of non-motor manifestations such as lower 
urinary tract (LUT) dysfunction.

LUT symptoms are reported by >80% of patients 
with multiple sclerosis. Symptoms might occur during 
the early stages of the neurological disease and some-
times might be reported at initial presentation7. Clinical 
evidence suggests that LUT symptoms most often result 
from spinal cord lesions and, indeed, a correlation exists 
between LUT symptoms and the degree of pyramidal 
symptoms observed in the lower limbs8,9 . However, 
LUT symptoms might also result from cognitive prob-
lems (memory loss, amotivation, apraxia and language 
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Multiple sclerosis is the commonest progressive neuro-
logical disorder in young people, with a mean age at 
onset of 30 years, and a prevalence of 108 cases per 
100,000 people in Europe1. Multiple sclerosis has a 
progressive course, of which four major subtypes have 
been identified. A relapse–remitting course is most 
commonly reported, in 85% of patients with multiple 
sclerosis. Nearly 50% of these individuals develop a 
progressive course (described as secondary progres-
sion) over a median time period of 11 years2. Less com-
monly, patients might have a primary progressive course, 
charac terized by progressive symptoms from the onset of 
disease, or have a progressive, relapsing course. Chronic 
autoimmune T-cell-mediated inflammation of the 
central nervous system (CNS), resulting in disruption 
of myelin sheaths, is the pathological hallmark of this 
disorder (FIG. 1). Relapse–remitting multiple sclerosis is 
characterized by the appearance of new and active focal 
inflammatory demyelinating lesions in the white matter, 
whereas progressive multiple sclerosis is characterized 
by diffuse injury of normal-appearing white matter, 
 cortical demyelination and axonal loss3,4 .

Owing in part to spinal cord involvement, the inevi-
table progression of multiple sclerosis symptoms leads 
to increased disability and a decline in mobility. The 

Expanded Disability Status Scale (EDSS) is a useful tool 
to guide the measurement of progression of neurologi-
cal disability and includes an assessment of pyramidal, 
cerebellar, brainstem, sensory, bowel, bladder, visual and 
cerebral functions5. Disease-modifying treatments are 
currently available to prevent progression in patients 
with relapse–remitting multiple sclerosis. Until the past 
decade only IFN-β and glatiramer were available. Now, 
newer molecules have become available such as natali-
zumab, as well as oral medications such as fingolimod6. 
These treatments prevent relapses and the possible accu-
mulation of neurological disability, however, uncertainty 
remains as to whether or not these treatments delay 
progression of non-motor manifestations such as lower 
urinary tract (LUT) dysfunction.

LUT symptoms are reported by >80% of patients 
with multiple sclerosis. Symptoms might occur during 
the early stages of the neurological disease and some-
times might be reported at initial presentation7. Clinical 
evidence suggests that LUT symptoms most often result 
from spinal cord lesions and, indeed, a correlation exists 
between LUT symptoms and the degree of pyramidal 
symptoms observed in the lower limbs8,9 . However, 
LUT symptoms might also result from cognitive prob-
lems (memory loss, amotivation, apraxia and language 
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– the possibility of identifying patients suffering from

them;

– the feasibility of minimal or ‘‘first-level’’ management
procedures;

– the possibility of identifying patients with more com-

plex clinical profiles, who need special, instrumental
‘‘second-level’’ management.

With regard to the first point, data from the scientific

literature propose two different approaches. The first is the
algorithm proposed by De Sèze et al. [1]: a minimal clin-

ical evaluation is also recommended for asymptomatic

patients, with a questionnaire and evaluation of post-
residual volume (PRV). The second is the algorithm pro-

posed by Fowler et al. [3], which takes into account only

subjects with urinary disorders.
The algorithm shown in Figs. 2 and 3, which will be

discussed in the following paragraphs, proposes an opera-

tional approach which can be applied in the clinical setting
of Italian centres.

What to do with the asymptomatic patient?

Assuming that the presence of urinary disorders should

always be suspected in subjects with MS, two main situa-
tions can be observed in clinical practice:

– The condition of the asymptomatic patient (absence of
LUTS), with low EDSS (roughly \3) and absence of

signs and clinical symptoms of medullary dysfunction:

in these cases, the presence of LUTD is unlikely [15].
During clinical evaluation, at the time that Kurtzke’s

FS Scale is filled out, their possible presence must still

be investigated. The use of a specific questionnaire is

considered useful (Table 3), in order to increase the

sensitivity of obtaining information about possible

urinary dysfunction, as well as the PRV evaluation.
However, the final decision is left up to the individual

centre.

– The condition of the asymptomatic patient (absence of
LUTS), with non-recent onset, signs of spinal cord

involvement, and moderate to severe disability (EDSS

roughly [3). In these cases, the presence of LUTD
must be suspected, even in the absence of spontane-

ously reported symptoms, and it is considered appro-

priate to propose a minimal framework to search for a
possible urinary dysfunction, with direct questions

about the possible presence of LUTS (Table 3), and/

or administration of a bladder diary, and/or with
evaluation of PRV. If the presence of LUTD is

confirmed, the patient must be considered ‘‘symptom-

atic’’ (see next paragraph).

The panel agrees that volumes of PRV should be con-

sidered relevant if [100 mL or 1/3 of bladder capacity,

whereby bladder capacity equals the volume of urine
voided ? PRV.

It is considered appropriate to stress that LUTS/LUTD

can appear during the course of clinical follow-up in sub-
jects unaffected at baseline evaluation.

What to do with the symptomatic patient?

In these cases, the presence of LUTS clearly emerges
during the visit, either because it is reported by the patient,

or because it is found by the neurologist.

Once again the two literature guidelines offer different
procedures. The proposal of De Sèze et al. [1] includes a

• Urine test and culture

• EDSS and FS 

• Bladder diary 

• Quality of life

• Kidney-bladder echogr.

• Creatininemia

• PRV

evaluation phase

LUTSNo LUTS

EDSS >3
and/or long-term disease
and/or "medullary" symptoms/signs

• no other tests
• FS and EDSS
• consider minimal 

evaluation

no yes

Follow-up further 
evaluation

Positive:
treat

C) specialistic
management

compliance and desire 
for treatment

B) Initial 
management of 

treatment 
(next box)

no yes

• focused questionnaire

• bladder diary

• PRV

abnormalnormal

Fig. 2 Algorithm for the
evaluation of lower urinary tract
symptoms (LUTS), in relation
to their absence/presence
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Anticholinergic Drugs for Adult Neurogenic Detrusor Overactivity:
A Systematic Review and Meta-analysis
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1. Introduction

Neurogenic detrusor overactivity (NDO) is defined as urody-
namic observation of involuntary detrusor contraction(s)

during the bladder-filling phase, which may be spontaneous
or provoked, due to an underlying relevant neurologic
condition. The term NDO replaced the previous term detrusor
hyperreflexia [1]. Patients with NDO are a heterogeneous
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Abstract

Context: There is a lack of evidence about the efficacy and safety of anticholinergic drugs
and about the optimal anticholinergic drug, if any, for the treatment of adult neurogenic
detrusor overactivity (NDO).
Objective: Review the current evidence on the efficacy, safety, and tolerability of
anticholinergic drugs in the treatment of adult NDO.
Evidence acquisition: A literature search was conducted from 1966 to May 2011. Meta-
analysis of all published randomised controlled trials (RCTs) comparing anticholinergic
drugs with placebo and comparing different types, doses, and routes of administration of
anticholinergic drugs, in adults with NDO, was performed in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-analysis statement. The
primary outcome was patient-reported cure/improvement of overactive bladder symp-
toms. Secondary outcomes were quality of life (QoL) changes, bladder diary events,
urodynamic outcomes, adverse events, and costs to health services.
Evidence synthesis: A total of 960 patients from 16 RCTs with mean follow-up of 3.8 wk
were included. Anticholinergic drugs were associated with statistically significantly
better patient-reported cure/improvement (risk ratio: 2.80; 95% confidence interval [CI],
1.64 to 4.77), higher maximum cystometric capacity (weighted mean difference [WMD]:
49.49; 95% CI, 15.38 to 84.20), higher volume at first contraction (WMD: 49.92; 95% CI,
20.06 to 79.78), and lower maximum detrusor pressure (WMD: !38.30; 95% CI, !53.17
to !23.43) when compared with placebo. The dry-mouth rates were statistically
significantly higher with anticholinergics, with no difference in withdrawals because
of adverse events. There was no statistically significant difference in any of the outcomes
between oxybutynin and other anticholinergics or among different doses and prepara-
tions of anticholinergic drugs. No study reported QoL changes or costs to health services.
Conclusions: Compared with placebo, anticholinergic treatment in patients with NDO is
associated with better patient-reported cure/improvement and significant reduction of
maximum detrusor pressure; however, there is a higher incidence of adverse events.
None of the anticholinergic drugs or different dosages assessed in this review was
superior to another.
# 2012 European Association of Urology. Published by Elsevier B.V. All rights reserved.
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Solifenacin Is Effective and Well Tolerated in Patients With
Neurogenic Detrusor Overactivity: Results From the

Double-Blind, Randomized, Active- and Placebo-Controlled
SONIC Urodynamic Study
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Aims: To investigate the effect on urodynamics of 4 weeks treatment with solifenacin succinate in patients with
neurogenic detrusor overactivity (NDO) due tomultiple sclerosis (MS) or spinal cord injury (SCI).Methods: SONICwas
a prospective, multicenter, double-blind, phase 3b/4 study investigating the efficacy and safety of solifenacin 10mg in
patients withNDOdue toMS or SCI. Patients (n¼189) were randomized to placebo or active treatment (solifenacin 5mg,
10mg or oxybutynin hydrochloride 15mg) for 4 weeks, after a 2-week, single-blind, placebo run-in period. The primary
endpoint was change in maximum cystometric capacity (MCC) from baseline to end of treatment. The primary analysis
compared solifenacin 10mg versus placebo; all other comparisons were considered secondary. Secondary endpoints
included changes in urodynamic parameters, patient-reported outcomes, and safety assessments. Results: In the
primary analysis, solifenacin 10mg significantly improved mean change from baseline MCC versus placebo (P< 0.001)
andwas associatedwith improvements in bladder volume at first contraction and at first leak aswell as detrusor pressure
at first leak. Similar results were obtained for oxybutynin versus placebo. Patient perception of bladder condition
significantly improved with solifenacin 10mg versus placebo (P¼ 0.041). There was a clear improvement in quality of life
(QoL) in the solifenacin arms versus placebo. The overall incidence of adverse events was low.Conclusions: In patients
with NDO due to MS and SCI, 4 weeks of treatment with solifenacin 10mg improved urodynamic variables and QoL
versus placebo and was well tolerated. Neurourol. Urodynam. 36:414–421, 2017. # 2015 Wiley Periodicals, Inc.

Key words: cystometry; incontinence quality-of-life (I-QoL); multiple sclerosis (MS); neurogenic detrusor overactivity
(NDO); solifenacin; SONIC; spinal cord injury (SCI); urodynamic

INTRODUCTION

Neurogenic detrusor overactivity (NDO) is a urodynamic
observation characterized by involuntary contraction of the
detrusor muscle of the bladder during the filling phase, which
may be spontaneous or provoked, where there is evidence of a
neurological disorder.1 This condition commonly occurs in
patients with numerous and various neurological diseases,
such asmultiple sclerosis (MS) or spinal cord injury (SCI), owing
to disturbances of the neurological control mechanisms.
Symptoms, including overactive bladder (OAB) syndrome
with increased urinary frequency, urgency, urge incontinence,
and incontinence without urgency2 may significantly impair
patient quality of life (QoL).3 Unmanaged symptoms can lead to
upper urinary tract damage (e.g., bladder deformities, reflux,
and upper urinary tract alterations).4

NDO treatment routinely includes pharmacological therapy
with antimuscarinics for OAB, combined with clean intermit-
tent self-catheterization, based on objective criteria.5–8 How-
ever, few studies have evaluated the effectiveness of such
agents in these patients.6 Antimuscarinic treatments are
associated with improved urodynamic variables and

patient-reported outcomes compared with placebo, but also a
high incidence of adverse events (AEs), particularly dry mouth
and constipation.2 Moreover, higher doses of antimuscarinics
may be needed in NDO patients (in order to decrease the risk of
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Aims: The aim of this study is to determine the sustained therapeutic efficacy and treatment intervals for PTNS in
NOAB with MS, offering periodic additional treatments during 1 year in patients who completed an initial course of 12
consecutive weekly sessions.Methods: A total of 34 patients enrolled to the PTNS treatment and 21 patients completed
the 1 year PTNS treatment with a tapering protocol of 6, 9, and 12 months of therapy, respectively. After 12 weeks of
therapy, PTNS was applied at 14 day intervals for 3 months, 21 day intervals for 3 months, and 28 day intervals for 3
months. The patients completed a 3-day voiding diary at 3rd, 6th, 9th, and 12th month. The patients requested to
complete validated questionnaires (ICIQ-SF, OAB-V8, OAB-q SF) were carried out within 3-month intervals thereafter
during their enrolment in the study. Results: A total of 21 patients were enrolled in the study. Of these 5 (23.8%) were
men and 16 (76.2%) women. The improvements for all voiding diary parameters were significant in the 6th, 9th, and 12th
months when compared with baseline. Mean values between baseline and 12 month parameters suggested that daytime
frequency decreased by 5.4 voids daily, urge incontinence decreased by 3.4 episodes daily, urgency episodes decreased by
7.4 episodes daily, nocturia decreased by 2.6 voids, and voided volume improved by amean of 72.1 cc.Conclusion: These
results have demonstrated NOAB symptom improvement in MS patients can be achieved with 12 weekly PTNS
treatments which show excellent durability over 12 months. Neurourol. Urodynam. 36:104–110, 2017.
# 2015 Wiley Periodicals, Inc.
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INTRODUCTION

The function of the lower urinary tract (LUT) is mainly
storage and voiding of urine, which is coordinated by the
nervous system. Various diseases of the nervous system may
cause neuro-urological symptoms. Neuro-urological symptoms
depend on the localisation of the disease and the extension of
the neurological lesion.1 Multiple sclerosis (MS) is an immune
mediated neurological disease of the central nervous system.
The main target of the immune cells are the myelin-producing
oligodendrocytes of the central nervous system (CNS) which is
characterized by demyelinated plaques on the brain, brainstem,
cerebellum, and/or spinal cord.2 Demyelinated lesions eventu-
ally affect the myelinated nerve tracts that mediate LUT
dysfunction. Of these patients 80% may have neuro-urological
symptoms after 10 years. Also 10% of MS patients may present
with voiding dysfunction at disease onset. The most frequent
urinary dysfunctions are detrusor overactivity (DO) due to
suprapontine lesions (> 60%), detrusor sphincter dysynergia
DSD (25%) due to spinal cord lesions, and hypocontractility
which can be seen in 20% of the MS patients with urinary
symptoms.1 Neuro-urological symptoms of LUT dysfunction
include urgency, increased daytime frequency, nocturia, and
urge urinary incontinence. Although many goals exist in
managing neurogenic detrusor overactivity (NDO), the main
goals of treatment include improving the quality of life for
patients suffering from NDO and preserving the kidneys by
preventing high-pressure transmission from the bladder to the

upper urinary tract.3 Differentmanagements, including the use
of pharmacotherapy and surgery have been proposed, but they
usually do not restore functional synergy. If patients are
refractory to pharmacologic treatment of NDO or cannot
tolerate the side effects, repeated intramuscular injections of
botulinum toxin into the detrusor may be considered.4 Several
sites have been widely used to treat urinary disorders for
neuromodulation including the sacral, pudendal, tibial, and
genital nerves, but the most widely reported area for the
treatment of overactive bladder has been the third sacral nerve
root (S3).5 Percutaneous posterior tibial nerve stimulation
(PTNS) is an minimally invasive neuromodulation technique
that has been shown to be an effective treatment for patients
with neurogenic and non-neurogenic LUT symptoms (LUTS)
unresponsive to medical treatment.6,7 The efficacy of 12 weeks
of PTNS treatment to improve idiopathic OAB symptoms has
been established through randomized, controlled trials, with
long-term durability and sustained therapeutic effects during
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Abstract
Purpose Percutaneous tibial nerve stimulation is a minimally invasive neuromodulation technique for treating overactive 
bladder symptoms. The aim of this study was to assess safety, efficacy and impact on quality of life of percutaneous tibial 
nerve stimulation in neurological patients reporting overactive bladder symptoms.
Methods In this retrospective evaluation over 18 months at a tertiary healthcare centre, patients finding first-line treatments 
for overactive bladder ineffective or intolerable underwent a standard 12-week course of percutaneous tibial nerve stimu-
lation (Urgent PC, Uroplasty). Symptoms were evaluated using standardised International Consultation on Incontinence 
Questionnaires and bladder diaries.
Results Of 74 patients (52 women, 22 men, mean age 56 years), 49 (66.2%) patients had neurological disorder [19 (25.7%) 
multiple sclerosis and 30 (40.5%) other neurological conditions] and 25 (33.8%) idiopathic overactive bladder. Overall 
for the entire cohort significant improvements were recorded after 12 weeks in the following domains: 24-h frequency on 
bladder diary − 1.67 (− 3.0, 0.33) (p = 0.002), number of incontinent episodes on bladder diary − 0.0 (− 1, 0) (p = 0.01), 
incontinence severity on bladder diary 0 (− 0.33, 0) (p = 0.007), OAB symptoms − 3 (− 11.5, 5) (p = 0.01), and quality of 
life − 16 (− 57, 6.5) (p = 0.004). There were no significant differences in outcomes between patients with idiopathic and 
neurogenic overactive bladder.
Conclusions Percutaneous tibial nerve stimulation appears to be a possible promising alternative for patients with neurologi-
cal disorder reporting overactive bladder symptoms who find first-line treatments either ineffective or intolerable. However, 
a properly designed study is required to address safety and efficacy.

Keywords Percutaneous electric nerve stimulation · Overactive bladder · Multiple sclerosis · Lower urinary tract 
symptoms · Quality of life

Introduction

Percutaneous tibial nerve stimulation (PTNS) is a mini-
mally invasive neuromodulation technique for treating 
overactive bladder (OAB) symptoms. The tibial nerve is 
a mixed nerve that contains fibres from spinal roots L4 
through S3 and that innervates the lower urinary tract 
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Intradetrusor Injections of Onabotulinum Toxin A (BotoxW)
300 or 200UVersus AbobotulinumToxinA (DysportW) 750U
in the Management of Neurogenic Detrusor Overactivity:

A Case Control Study
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Aims: To compare the outcomes of the first intradetrusor injections of abobotulinum toxin 750U and onabotulinum toxin
200 and 300U in patients with neurogenic detrusor overactivity (NDO).Methods: A retrospective case-control studywas
conducted including 211 NDO patients treated in three consecutives eras with onabotulinum toxin 300U (2004–2006; 80
patients), abobotulinum toxin 750U (2007–2011; 78 patients) or onabotulinum toxin 200U (2011–2014; 53 patients).
Urodynamic and clinical parameters were compared between groups. The primary endpoint was the rates of success
defined as the combination of urgency, urinary incontinence, and detrusor overactivity resolution. Results: When
comparing abobotulinum toxin to onabotulinum toxin any doses (200 or 300U; n¼ 133), success rates were similar (65.4%
vs. 55.6%; P¼ 0.16). Patients treated with abobotulinum toxin 750U had higher success rate (65.4% vs. 41.5%; P¼ 0.007)
compared to those who received onabotulinum toxin 200U. In contrast, there were similar success rates in abobotulinum
toxin 750U and onabotulinum toxin 300U groups (65.4% vs. 65%; P¼0.91) but with a trend towards longer interval
between the first and the second injection in the onabotulinum toxin 300U group (12.4 vs. 9.3 months; P¼ 0.09).
Conclusions: Intradetrusor injections of abobotulinum toxin 750U for NDO provided better outcomes than injections of
onabotulinum toxin 200U. Success rates of abobotulinum toxin 750U and onabotulinum toxin 300U were similar but
interval between injections tended to be longer with onabotulinum toxin 300U. Neurourol. Urodynam.
# 2016 Wiley Periodicals, Inc.
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INTRODUCTION

Intradetrusor injection of botulinum toxin is recommended
as the second-line therapy in patientswith neurogenic detrusor
overactivity (NDO) when anticholinergic therapy is ineffective
or poorly tolerated.1 Onabotulinumtoxin-A (BOTOX1, Allergan,
Inc., Irvine, CA) is the only botulinum toxin which use is
supported by large multicenter randomized controlled trials2–5

and is therefore the only one to be licensed in theUS and Europe
for the management of NDO.6 However, the use of abobotu-
linumtoxin A (Dysport1, Ipsen Biopharmaceuticals, Inc.,
Basking Ridge, NJ) for NDO is also supported by high level of
evidence studies7–10 and was used in several centers for
intradetrusor injections.

During the past few years, several randomized controlled
trials have aimed to compare these two different formulations
of botulinum toxin A in the setting of cervical dystonia,11

chronic anal fissure,12 hyperhidrosis,13 or plastic surgery.14

However, in themanagement of NDO, even though prospective
non comparative studies have assessed the safety and efficacy
of intradetrusor injections of abobotulinum toxin,7,15 only one
small sample case-control retrospective study has aimed to
compare the results of these two toxins.16 Moreover, the issue
of the dose equivalence of the two toxins in the setting of
intradetrusor injections has rarely been adressed and remained
unsolved.17 The primary aim of the present study was to
compare the outcomes of the first intradetrusor injections of
abobotulinum toxin A 750U and onabotulinum toxin A in NDO

patients. The secondary objective was to evaluate the dose
equivalence between the two toxins.

PATIENTS AND METHODS

Study Design

Data of all consecutive patients who underwent a first
intradetrusor injection of botulinum toxin A for NDO at a
single-institution between 2004 and 2014 were retrospectively
collected. In our department, onabotulinum toxin 300U was
the only first-line botulinum toxin used to treat NDO from2004
to 2006. From 2006 to 2011, abobotulinum toxin 750U was
used as the only first-line botulinum toxin (second era). From
2011, as onabotulinum-toxin A became licensed in US and

Dr. Hashim Hashim led the peer-review process as the Associate Editor
responsible for the paper.
Potential conflicts of interest: Dr. Gam!e reports personal fees from Allergan,
personal fees from Ipsen, outside the submitted work; Dr. guillotreau reports
personal fees from Allergan, outside the submitted work; Dr. castel-lacanal
reports personal fees from Allergan, outside the submitted work; Other authors
have nothing to disclose.
"Correspondence to: Benoit Peyronnet, Service d’Urologie, Hopital Pontchaillou 2
rue Henri Le Guilloux, 35000 Rennes, France. E-mail: peyronnetbenoit@hotmail.fr
Received 24 December 2015; Accepted 13 March 2016
Published online in Wiley Online Library
(wileyonlinelibrary.com).
DOI 10.1002/nau.23009

# 2016 Wiley Periodicals, Inc.

Neurourology and Urodynamics

Transcutaneous Posterior Tibial Nerve Stimulation for
Treatment of the Overactive Bladder Syndrome inMultiple

Sclerosis: Results of a Multicenter Prospective Study
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Aims: Electrostimulation is an established therapeutic option for neurogenic urinary disorders. The aim of this study
was to investigate the efficacy of the noninvasive technique of transcutaneous posterior tibial nerve stimulation (TPTNS)
in patients with multiple sclerosis (MS) and troublesome symptoms of an overactive bladder (OAB). Methods: A mul-
ticentric study enrolled 70 MS patients, suffering from OAB for a 3-month study period. Intervention: Daily sessions
of 20 min of TPTNS were provided. No change of associated treatments during the study period. The primary outcome
measurement was Urgency and Frequency reported by bladder diary and symptom score performed before the treat-
ment (Day 0, D0) and at D30 and D90. The secondary outcomes measurements were continence, symptom score, quality
of life, psychosocial burden at DO, D30, and D90 and cystometry at baseline, with and without TPTNS and at D90.
Results: Clinical improvement of OAB was shown in 82.6% and 83.3% of the patients on D30 and D90, respectively,
with significant improvement of primary and secondary outcomes compared to baseline. The initial acute cystometric
response to TPTNS was positive in 51.2% of the patients (increase of >30% of cystometric capacity and/or reflex volume),
without correlation with TPTNS clinical efficiency. The procedure was well tolerated. Conclusions: Chronic TPTNS
appears to be effective in the management of severe OAB in MS, without compromising bladder emptying or inducing
side effect. Treatment may be effective even in the absence of an acute cystometric effect. Additional works are required
to demonstrate long-term efficacy of TPTNS. Neurourol. Urodyn. © 2011 Wiley-Liss, Inc.

Key words: electrostimulation; multiple sclerosis; neurogenic bladder; overactive bladder syndrome; tibial posterior
nerve stimulation

INTRODUCTION

Lower urinary tract symptoms (LUTS) are common in patients
with multiple sclerosis (MS) with an established prevalence of
80%.1 Symptoms of overactive bladder (OAB) represent consid-
erable functional and psychosocial burdenswhich have amajor
pejorative effect on quality of life (QoL).1− 3 Urgency, defined
by the complaint of a sudden compelling desire to pass urine,
which is difficult to defer,4 is considered to be the most bother-
some symptom in all patients with LUTS.4,5

Anticholinergic medications remain the first-line treatment
ofOAB.6 Their short-termefficacyhas been extensively reported
in the literature, but their long-term use is limited by the
lack of efficacy and a poor tolerance.6 Central nervous sys-
tem (CNS) side-effects and constipation can be particularly
restrictive in patients with MS predisposed as they are to the
development of cognitive and gastrointestinal tract disorders. It
is also known that incomplete voiding is frequently associated
with OAB in MS and anticholinergics may further impact blad-
der emptying.1− 3 These acknowledged problems underline the
importance of finding new therapeutic options to relieve OAB
symptoms without inducing systemic side effect or impairing
bladder emptying.5 Electrostimulation appears to offer several
advantages whichmay satisfy this double objective.

Electrostimulation has been used both for treatment of the
overactive and hypocontractile bladder for the past 40 years.7

Several techniques involving intravesical, anal, vaginal, penile,
perineal, and sacral root electrical stimulation have been eval-
uated, but few of them are now used due to inconvenience
and lack of efficacy. Sacral neuromodulation is widely used for
treating idiopathicOAB.On theotherhand, inneurogenic detru-
sor overactivity, especially in MS people, even few reports have
showed encouraging results, its use remains confidential.24,27,28

The recent advent of posterior tibial nerve stimulation (PTNS)
represents a noninvasive and possiblemeans of peripheral elec-
trical stimulation.
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Abstract Urinary disorders are uncommon in the initial
phases of multiple sclerosis, but increase in frequency as

the disease progresses, with a negative impact on quality

of life. The goal of this study was to propose a protocol
for the diagnosis and treatment of urinary disorders in

multiple sclerosis, based on data from the scientific lit-

erature and the experience of Italian clinical centres. In
particular, the following clinical aspects were considered:

what to do with patients with asymptomatic multiple

sclerosis; what to do with symptomatic patients; how and
when to perform a second-level diagnostic evaluation; and

how to treat urinary disorders. A diagnostic–therapeutic

algorithm is proposed, that can be applied in Italian
clinical centres.

Keywords Multiple sclerosis ! Urinary disorders !
Bladder disorders ! Neurogenic bladder ! Urinary

incontinence

Introduction

Urinary disorders are relatively uncommon in the initial

phases of multiple sclerosis (MS) but appear with increas-
ing frequency as the disease progresses, reaching a preva-

lence of 90–100% in patients with severe disability [1, 2].

Their management is complex, since they are connected to
the general management of the patient’s disability.

There are several specific diagnostic–therapeutic proto-

cols for MS, one proposed by French-speaking neuro-
urologists [1], another proposed by English-speaking
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