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TROUBLES VÉSICO-
SPHINCTÉRIENS NEUROGÈNES

• EXTRÊMEMENT  FRÉQUENTS 

• EN PHASE AIGUË, MALADIE CHRONIQUE

• RETENTISSEMENT FONCTIONNEL CONSIDÉRABLE 

• LIMITATION DES ACTIVITÉS DE SOIN (KINÉSITHÉRAPIE, 
ORTHOPHONIE…) 

• LIMITATION DES ACTIVITÉS SOCIALES, PROFESSIONNELLES, 
AFFECTIVES, SEXUELLES Þ ALTÉRATION  QUALITÉ DE VIE

• RETENTISSEMENT ORGANIQUE PRÉOCCUPANT

• SUR LE HAUT APPAREIL URINAIRE (HAUTES PRESSIONS 
VÉSICALES)

• SUR LE CAPITAL CUTANÉ (INCONTINENCE) ET L’ÉTAT GÉNÉRAL 
(RÉTENTION, INFECTIONS)

• INTÉRÊT DÉMONTRÉ D’UN DÉPISTAGE ET D’UN SUIVI AU LONG COURS



LES	VESSIES	
NEUROLOGIQUES

Physiologie de la continence et de la 
miction

Principaux troubles vésico-sphinctériens 
neurogènes

Explorations cliniques et paracliniques
Modalités de suivi

Principes de prise en charge 
thérapeutique



• DOUBLE CONTRÔLE NEUROLOGIQUE

• VOLONTAIRE: SYSTÈME SOMATIQUE

• INVOLONTAIRE: SYSTÈME VÉGÉTATIF

• IMPLIQUANT L’ENSEMBLE DES ÉTAGES DU SYSTÈME
NERVEUX

• CENTRAL: ENCÉPHALE ET MOELLE

• PÉRIPHÉRIQUE: NERFS

• AUTONOME: PAROIS VISCÉRALES. 

CYCLE CONTINENCE MICTION 

REPOSE SUR UN ÉQUILIBRE ENTRE LES PRESSIONS VÉSICALES ET URÉTRALES

CONTRÔLÉ PAR LE SYSTÈME NERVEUX



PRINCIPAUX CENTRES D’INTÉGRATION ET/OU DE COMMANDE 
DU CYCLE CONTINENCE-MICTION

Centres médullaires 

responsables de la contraction du détrusor ou sphincter

- Centre parasympathique sacré (S2-S4): contraction détrusor

 Stimulation des récepteurs muscariniques (Ach) via nerf pelvien.

- Centre orthosympathique dorso-lombaire (D10-L2): 
contraction col vésical et urètre lisse 

Stimulation des récepteurs alpha-adrénergiques via nerf hypogastrique.

- Centre somatique sacré (S2-S4): contraction sphincter strié 
urétral   

Stimulation des récepteurs nicotiniques (Ach) via nerf pudendal.



Centre pontique 

Responsable de la coordination du 
détrusor et de l’urètre lors de la miction 

(synergie vésico-sphinctérienne)

Substance grise périacqueduccale 

 Centre d’intégration 

de la perception du besoin d’uriner 

PRINCIPAUX CENTRES D’INTÉGRATION ET/OU DE COMMANDE 
DU CYCLE CONTINENCE-MICTION



 
Centres corticaux sous corticaux 

 Perception de l’adéquation des 
situations 

Adaptation environnementale, 

Aspects émotionnels

Initiation 

PRINCIPAUX CENTRES D’INTÉGRATION ET/OU DE COMMANDE 
DU CYCLE CONTINENCE-MICTION



Phase de continence  

 

Remplissage vésical progressif à 
basse pression, stimulation 
progressive tenso-récepteurs du 
détrusor reliés via afférences AD au 
N pelvien.        

 

   Circuit d’intégration spinal 
entretenant les mécanismes de 

continence

Inhibition du centre parasympathique sacré: relâchement du détrusor       

Activation du centre sympathique dorsolombaire: contraction du col vésical et de l’urètre lisse 

Activation du centre somatique sacré: contraction du sphincter strié urétral

CIRCUIT NEUROLOGIQUE DU CYCLE CONTINENCE-MICTION



Au seuil de capacité vésicale, mise en jeu du 
circuit d’intégration supra spinal 

forte intensité de la volée afférente A delta          
Þ transmission du signal aux centres supra-spinaux                                          
Þ intégration volée afférente par SGPA                                                     
Þ transmission de l’information aux centres cortico-
sous-corticaux: intégration de sensation et nécessité 
d’uriner, analyse d’adéquation de la situation

 Si accord supra-pontique

 

Transmission de l’information au centre pontique 
mictionnel, initiation de la miction           

CIRCUIT NEUROLOGIQUE DU CYCLE CONTINENCE-MICTION



Phase mictionnelle

 Centre pontique mictionnel 

Þ Influx excitateur sur centre parasympathique 
sacré: contraction vésicale 

Þ Influx inhibiteur sur centre sympathique 
lombaire:  relâchement col vésical et urètre lisse
  

Þ Influx inhibiteur sur centre somatique sacré: 
relâchement du sphincter strié

CIRCUIT NEUROLOGIQUE DU CYCLE CONTINENCE-MICTION



• DÉFAUT D’ACTIVATION ET/OU D’INHIBITION 
DES CENTRES MÉDULLAIRES, PONTIQUES ET 
CORTICAUX
• BLESSÉ MÉDULLAIRE, SEP, AVC, PARKINSON, 

TRAUMA CRÂNIEN, SUJET ÂGÉ... 

• DÉFICIENCE DES SYSTÈMES DE PERCEPTION 
ET D’ANALYSE DES BESOINS

• TROUBLES DE LA SENSIBILITÉ: NEUROPATHIE 
CENTRALE (MOELLE), PÉRIPHÉRIQUE (SYNDROME 
DE LA QUEUE DE CHEVAL, DIABÈTE…)

• TROUBLES DE L’INTÉGRATION CORTICALE 
(LÉSION CÉRÉBRALE, DÉMENCE…)

• DÉFICIENCES DE MISE EN JEU DE 
COMPORTEMENTS ADAPTÉS 

• MOTRICITÉ, DEXTÉRITÉ, RAPIDITÉ, JUGEMENT

COMPLEXITÉ DU CONTRÔLE NEUROLOGIQUE DE L’APPAREIL VÉSICO-SPHINCTÉRIEN
 

Þ EXTRÊME FRÉQUENCE DES TVS VS EN NEUROLOGIE



PRINCIPAUX TROUBLES  

VÉSICO-SPHINCTÉRIENS NEUROGÈNES



SYNDROME D’HYPERACTIVITÉ VÉSICALE
• URGENTURIE +/-  POLLAKIURIE, INCONTINENCE URINAIRE

HYPERACTIVITÉ DU DÉTRUSOR
• CONTRACTIONS NON INHIBÉES DU DÉTRUSOR PENDANT LA PHASE DE REMPLISSAGE 

EN CYSTOMANOMÉTRIE

• SYNDROME NEUROGÈNE PRÉDOMINANT: 80% SEP, 70% BLESSÉS MÉDULLAIRES,    
         30 % AVC, PARKINSON…

Préjudice fonctionnel et organique majeur 

Incontinence la plus péjorative sur qualité de vie: 
imprévision des fuites
Hautes pressions vésicales soutenues = altération haut 
appareil urinaire

HYPERACTIVITE NEUROGENE DU DETRUSOR



a. Détrusor hypocompliant

b. Hyperactivité phasique du détrusor

c. Hyperactivité terminale du détrusor

HYPERACTIVITE NEUROGENE DU DETRUSOR



• DIMINUTION DE LA CONTRACTILITÉ VOLONTAIRE DU DÉTRUSOR

• SYMPTOMATOLOGIE VARIABLE: 
 DYSURIE, INFECTIONS URINAIRES, 

 FUITES SUR URGENTURIE ET MÉCANIQUES (EFFORT, REGORGEMENT) 
 DOULEUR PELVIENNE 

Mictions par poussées abdominales 
dangereuses pour le haut et le bas appareil urinaire

HYPOCONTRACTILITE NEUROGENE DU 
DETRUSOR



DÉFAUT DE RELAXATION DU SPHINCTER STRIÉ 

URÉTRAL LORS DE LA CONTRACTION MICTIONNELLE

• Symptomatologie variable: 
dysurie, miction hachée, 
rétention urinaire, 
infections urinaires, 
HRA+++

• Préjudice organique++: 
– régime de hautes pressions vésicales 
– risque cardiovasculaire de l ’HRA.

DYSSYNERGIE VESICO-SPHINCTERIENNE
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EXPLORATION ET SUIVI

DES NEURO-VESSIES 



OBJECTIFS

• EXPERTISE:

• DES TROUBLES ET DE LEURS MÉCANISMES

• DU RETENTISSEMENT ORGANIQUE ET FONCTIONNEL

• DES FACTEURS DE RISQUES URONEPHROLOGIQUES 

• ENJEU FONCTIONNEL:

• ADAPTER AU MIEUX LE MODE MICTIONNEL ET LES TRAITEMENTS AFIN DE FAVORISER LA CONTINENCE 
URINAIRE ET UNE VIDANGE VÉSICALE SÉCURITAIRE

• ENJEU ORGANIQUE:

• DÉPISTER ET PRENDRE EN CHARGE LE PLUS PRÉCOCEMENT POSSIBLE LES FACTEURS DE RISQUE ET LES 
COMPLICATIONS URO-NÉPHROLOGIQUES

EXPLORATION ET SUIVI
DES NEURO-VESSIES 



PRINCIPES

• RÉGULIERS

• ADAPTÉS AUX FACTEURS DE RISQUES URO-NÉPHROLOGIQUES
• PATHOLOGIE NEUROLOGIQUE SOUS-JACENTE

• COMORBIDITÉS

• ADAPTÉS AU STATUT ÉVOLUTIF DE LA PATHOLOGIE NEUROLOGIQUE
• AUTONOMIE

• MODE MICTIONNEL

• ENVIRONNEMENT HUMAIN ET TECHNIQUE

 

• MULTIDISCIPLINAIRES

EXPLORATION ET SUIVI
DES NEUROVESSIES



MOYENS
• OUTILS CLINIQUES

• BILAN URODYNAMIQUE

• EXAMENS BIOLOGIQUES

• EXAMENS MORPHOLOGIQUES 

RYTHME

GUIDÉ PAR LES FACTEURS DE RISQUES URO-NÉPHROLOGIQUES PRÉSENTS OU POTENTIELS

RECOMMANDATIONS ET ALGORITHMES PROPOSÉS PAR SOCIÉTÉ SAVANTE

EXPLORATION ET SUIVI
DES TROUBLES VÉSICO-SPHINCTÉRIENS 

NEUROGÈNES
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Introduction

Definitions/purpose

The term “neurogenic bladder” describes lower urinary tract 
dysfunction that has occurred likely as a result of a neu-
rological injury or disease.1 The International Continence 
Society (ICS) defines “neurogenic lower urinary tract dys-
function” (NLUTD) as “lower urinary tract dysfunction due 
to disturbance of the neurological control mechanism.” This 
broad definition is used to describe a multitude of conditions 
of varying severity. 

Common causes of NLUTD include: spinal cord injury 
(SCI), multiple sclerosis (MS), and myelomeningocele (MMC). 
Other causes of NLUTD include: Parkinson’s disease, cere-
brovascular accidents, traumatic brain injury, brain or spinal 
cord tumour, cauda equina syndrome, transverse myelitis, 
multisystem atrophy, pelvic nerve injury, and diabetes.

It is well-described that neurological disorders can lead to 
urological complications, including: urinary incontinence, 
urinary tract infections (UTIs), urolithiasis, sepsis, ureteric 
obstruction, vesicoureteric reflux (VUR), and renal failure.2 
Due to the potential morbidity and even mortality, initial 
investigation, ongoing management, and surveillance is 
warranted in this patient population. Despite the frequency 
and potential severity of NLUTD, there are few high-quality 
studies in the literature to guide urological practices.

Prior neurogenic guidelines vary in their clinical assess-
ment, investigations used, and surveillance strategies.2-6 The 

primary reason is that there is limited evidence to support 
a common strategy. The purpose of this guideline is to help 
urologists to identify high-risk patients with NLUTD and to 
provide an approach to the management and surveillance 
of patients with NLUTD.

Classification

The etiology of a NLUTD is often classified based on whether 
the primary lesion is suprapontine, suprasacral, sacral, or 
infrasacral.7 A complementary system was developed by 
Madersbacher et al based on the function of the detrusor 
muscle and of the external sphincter.8 These systems allow 
a physician to have a general idea of how the lower urinary 
tract is likely to behave in SCI patients with more complete 
injuries (Fig. 1). Newer systems using magnetic resonance 
(MR) urography in combination with urodynamics (UDS) 
have also been proposed.9

Methodology 
This review was performed according to the methodology 
recommended by the Canadian Urologic Association.10 
EmBASE and Medline databases were used to identify 
literature relevant to the early urological care of NLUTD 
patients. Given the limited literature in this area, no limits 
were placed on date or study design. Recommendations 
were developed by consensus and graded using a modi-
fied Oxford system, which identifies level of evidence (LOE) 
and grade of recommendation (GOR). This complete version 
includes the full text of the guidelines (including the sections 
in the Executive summary).

We limited our guideline recommendations to adults with 
NLUTD, although given the small body of literature for cer-
tain populations (such as spina bifida), relevant pediatric 
literature was considered if appropriate. Our initial in-person 

 1 

Executive Summary 
Purpose 

The term neurogenic lower urinary tract dysfunction (NLUTD) refers to abnormal 
function of either the bladder, bladder neck, and/or its sphincters related to a 
neurologic disorder. Prior terminology commonly used “neurogenic bladder” to 
describe this condition. With the understanding that this is not just an issue 
confined to the bladder, NLUTD is now the preferred way to describe the various 
voiding issues seen in patient with a neurologic disorder. The clinician treating 
patients with NLUTD needs to balance a variety of factors when making treatment 
decisions. In addition to the patient’s urologic symptoms and urodynamic findings 
(if applicable), other issues that may influence management options of the lower 
urinary tract include cognition (which can be impacted by the neurologic disorder), 
hand function, type of neurologic disease (progressive versus stable), mobility, 
bowel function/management, and social and caregiver support (if needed).  This 
Guideline allows the clinician to understand the options available to treat patients, 
understand the findings that can be seen in NLUTD, and appreciate which options 
are best for each individual patient. This allows for decisions to be made with the 
patient, in a shared decision-making manner, such that the patient’s quality of life 
can be optimized in regards to their bladder management.  

Methodology 

A comprehensive search for studies assessing patients undergoing evaluation, 
surveillance, management, or follow-up for NLUTD was conducted from January 
2001 through October 2017 and was rerun in February 2021 to capture newer 
literature. The primary search returned 20,496 unique citations.  Following a title 
and abstract screen, full texts were obtained for 3,036 studies.  During full-text 
review, studies were primarily excluded for not meeting the PICO criteria. One 
hundred eight-four primary literature studies met the inclusion criteria and were 
included in the evidence base. 

 

Guideline Statements 

Initial Evaluation of the Patient with NLUTD 

1. At initial evaluation, clinicians should identify patients as either: 
a. low-risk, or  
b. unknown-risk, who will require further evaluation to allow for complete 

risk stratification. 
(Clinical Principle)  
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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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4 Service de Médecine Physique et de Réadaptation, Hôpital Saint Jacques, CHU de Nantes, 44093 Nantes Cedex,
France
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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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I. INTRODUCTION  

Le rationnel qui a conduit aux propositions détaillées ci-dessous
a été explicité dans les différentes parties du rapport concernant
les complications que peuvent présenter les patients en neuro-
urologie. Ce chapitre détaillera donc uniquement les propositions
pratiques pour le suivi des patients. Un organigramme reprend les
différentes propositions pour plus de lisibilité (page 633).

1. Bilan initial:

a) Il sera fait dans une unité spécialisée de neuro-urologie et
comportera :

• Consultation spécialisée en neuro-urologie en cours
d’hospitalisation initiale puis tous les 6 mois les deux premières
années. Elle comprendra notamment : un interrogatoire dirigé
sur les symptômes vésico-sphinctériens: données sur la miction
quantitatives (fréquence, nombre, volume estimé) et qualitatives
(facilité, impression de miction complète), estimation de la
continence (occurrence, fréquence et volume estimé des fuites

(nécessité de garnitures). L’utilisation de questionnaires (type
Qualiveen - cf. Annexe 1) peut donner une référence initiale
du statut urinaire intéressante, ainsi que l’utilisation d’un
calendrier mictionnel sur 24 à 72 heures, colligeant les
horaires, volumes et nombre des fuites et mictions, la nécessité
de garniture et la puissance du jet, idéalement l’existence d’un
résidu.

• Bilan urodynamique comprenant une cystomanométrie simple
sans enregistrement à l’aiguille de l’activité du sphincter strié
urétral, une débimétrie et une profilométrie. La réalisation
systématique d’un EMG du sphincter strié urétral couplé à la
cystomanométrie n’est pas préconisée lors du bilan initial car
ses résultats n’auraient que peu ou pas d’influence sur la prise
en charge thérapeutique initiale et sur le devenir des patients
à moyen terme. La rythmicité de l’examen sera discutée en
fonction des données de la consultation spécialisée

• Le plus tôt possible après la prise en charge, puis sur un rythme
annuel :

- Une mesure de la clairance de la créatinine sur 24 heures
à titre de référence 

• Une échographie vésico-rénale associée à un ASP,
destinée à documenter l’existence d’un résidu post-
mictionnel, d’une lithiase de l’arbre urinaire et à dépister
un retentissement précoce sur l’appareil urinaire. Ces
examens ne seront pas nécessaires si un scanner est
demandé.

• Un scanner spiralé sans et avec injection de produit de
contraste pourra servir à éliminer tout problème lithiasique
sur l’arbre urinaire. Le rythme de l’examen est à discuter
en fonction des possibilités pratiques, mais la prescription
au moins en début d’hospitalisation, puis à un an paraît
logique. En cas d’impossibilité d’accès à l’examen, la
pratique d’une UIV de référence en début de prise en charge
peut être proposée.

2. Bilans de suivi :
a) Patients définis comme non « à risque » lors de la consultation
de neuro-urologie:
• Tous les ans initialement, puis espacement progressif suivant

l’évolution :

- Une créatinémie ou une clairance de la créatinine sur 24

RÉSUMÉ 

L’évolution des patients blessé médullaires (BM) ou porteurs
d’une myeloméningocéle (MM) s’est profondément transformée
au cours des 60 dernières années. Leur espérance de vie s’est
considérablement accrue jusqu’à approcher celle de la
population générale. La pathologie urologique reste cependant
une des plus grandes pourvoyeuses de morbi-mortalité dans cette
population de patients. Dans un premier temps, nous avons
souhaité, à travers une revue de la littérature, réactualiser les
données épidémiologiques concernant les différentes facettes
des pathologies urinaires susceptibles d’être observées chez ces
patients. Ce travail s’est accompagné d’une réflexion sur la
validité et la pertinence des examens complémentaires proposés
dans le diagnostic de ces pathologies. A partir de ces données,
nous avons dressé un cahier des charges du suivi neuro-
urologique de ces patients.

Mots-clés: vessie neurologique, blessé médullaire,
myéloméningocèle, pronostic uronéphrologique.
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Table 6: Neuro-urological items to be specified

Sensation S2-S5 (both sides)
Presence (increased/normal/reduced/absent)
Type (light touch/pin prick)
Affected dermatomes
Reflexes (increased/normal/reduced/absent)
Bulbocavernous reflex
Perianal/anal reflex
Knee and ankle reflexes
Plantar responses (Babinski)
Anal sphincter tone
Presence (increased/normal/reduced/absent)
Voluntary contractions of anal sphincter and pelvic muscles (increased/normal/reduced/absent)
General urogenital assessment
Prostate palpation
Skin lesions
Size and presence of penis
Descensus (prolapse) of pelvic organs

3.3.6.2 Summary of evidence and recommendations for history taking and physical examination

Summary of evidence LE
Early diagnosis and treatment are essential in both congenital and acquired neuro-urological disorders 
to prevent irreversible changes within the LUT.

4

An extensive general history is the basis of evaluation focusing on past and present symptoms 
including urinary, sexual, bowel and neurological function.

4

Assessment of present and expected future QoL is an essential aspect of the overall management of 
neuro-urological patients and is important to evaluate the effect of any therapy.

2a

Quality of life assessment should be completed with validated QoL questionnaires for neuro-urological 
patients.

1a

Bladder diaries provide data on the number of voids, voided volume, urinary incontinence, and 
urgency episodes.

3

Recommendations Strength rating
History taking
Take an extensive general history, concentrating on past and present symptoms. Strong
Take a specific history for each of the four mentioned functions - urinary, bowel, sexual and 
neurological.

Strong

Pay special attention to the possible existence of alarm signs (e.g. pain, infection, 
haematuria, fever) that warrant further specific diagnosis.

Strong

Assess quality of life when evaluating and treating neuro-urological patients. Strong
Use available validated tools for urinary and bowel symptoms in neuro-urological patients. Strong
Use MSISQ-15 or MSISQ-19 to evaluate sexual function in multiple sclerosis patients. Strong
Physical examination
Acknowledge individual patient disabilities when planning further investigations. Strong
Describe the neurological status as completely as possible, sensations and reflexes in the 
urogenital area must all be tested.

Strong

Test the anal sphincter and pelvic floor functions. Strong
Perform urinalysis, blood chemistry, bladder diary, post-void residual, incontinence 
quantification and urinary tract imaging as initial and routinary evaluation.

Strong

MSISQ 15/19 = Multiple Sclerosis Intimacy and Sexuality Questionnaire 15/19 question version.

NEURO-UROLOGY - LIMITED UPDATE MARCH 202214

Triggered tests during urodynamics: Lower urinary tract function can be provoked by coughing, triggered 
voiding, or anal stretch. Fast-filling cystometry with cooled saline (the ‘ice water test’) was initially described 
to discriminate between upper and lower motor neuron lesions [116, 117]. Patients with upper motor neuron 
lesions develop a detrusor contraction if the detrusor is intact, while patients with lower motor neuron lesions 
do not. However, the test does not seem to be fully discriminative since also non neurological and lower motor 
SCI have shown positive test [118, 119]. 

Previously, a positive bethanechol test [120] (detrusor contraction > 25 cm H2O) was thought to indicate 
detrusor denervation hypersensitivity and the muscular integrity of an acontractile detrusor. However, in 
practice, the test has given equivocal results. A variation of this method was reported using intravesical 
electromotive administration of the bethanechol [121], but there was no published follow-up. Currently, there is 
no indication for this test.

3.3.7.3 Specialist uro-neurophysiological tests
The following tests are advised as part of the neurological work-up [122]:
• electromyography (in a neurophysiological setting) of pelvic floor muscles, urethral sphincter and/or anal 

sphincter;
• nerve conduction studies of pudendal nerve;
• reflex latency measurements of bulbocavernosus and anal reflex arcs;
• evoked responses from clitoris or glans penis;
• sensory testing on bladder and urethra.

Other elective tests, for specific conditions, may become obvious during the work-up and urodynamic 
investigations.

3.3.7.4 Summary of evidence and recommendations for urodynamics and uro-neurophysiological tests

Summary of evidence LE
Urodynamic investigation is the only method that can objectively assess the (dys-)function of the LUT. 2a
Video-urodynamics is the optimum procedure for urodynamic investigation in neuro-urological 
disorders.

4

Specific uro-neurophysiological tests are elective procedures and should only be carried out in 
specialised settings.

4

Recommendations Strength rating
Perform a urodynamic investigation to detect and specify lower urinary tract (dys-)function, 
use same session repeat measurement as it is crucial in clinical decision making.

Strong

Non-invasive testing is mandatory before invasive urodynamics is planned. Strong
Use video-urodynamics for invasive urodynamics in neuro-urological patients. If this is not 
available, then perform a filling cystometry continuing into a pressure flow study.

Strong

Use a physiological filling rate and body-warm saline. Strong

3.3.8 Renal function
In many patients with neuro-urological disorders, the UUT is at risk, particularly in patients who develop high 
detrusor pressure during the filling phase. Although effective treatment can reduce this risk, there is still a 
relatively high incidence of renal morbidity [123, 124]. Patients with SCI or SB have a higher risk of developing 
renal failure compared with patients with slowly progressive non-traumatic neurological disorders, such as MS 
and Parkinson’s disease (PD) [125]. 

Caregivers must be informed of this risk and instructed to watch carefully for any signs or 
symptoms of a possible deterioration in the patient’s renal function. In patients with poor muscle mass cystatin 
C based glomerular filtration rate (GFR) is more accurate in detecting chronic kidney disease than serum 
creatinine estimated GFR [126, 127]. There are no high-level evidence publications available which show the 
optimal management to preserve renal function in these patients [128].

29NEURO-UROLOGY - LIMITED UPDATE MARCH 2022

adulthood. It is important that a standardised approach during this transition is adopted to improve follow-up 
and specific treatment during adult life [513].

3.7.2 Summary of evidence and recommendations for follow-up

Summary of evidence LE
Neuro-urological disorders are often unstable, and the symptoms may vary considerably; therefore, 
regular follow-up is necessary.

4

Recommendations Strength rating
Assess the upper urinary tract at regular intervals in high-risk patients. Strong
Perform a physical examination and urine laboratory every year in high-risk patients. Strong
Any significant clinical changes should instigate further, specialised, investigation. Strong
Perform urodynamic investigation as a mandatory baseline diagnostic intervention in high-
risk patients at regular intervals. 

Strong

3.8 Conclusions
Neuro-urological disorders have a multi-faceted pathology. They require an extensive and specific diagnosis 
before one can embark on an individualised therapy, which takes into account the medical and physical 
condition of the patient and the patient’s expectations about their future. The urologist can select from a 
wealth of therapeutic options, each with its own pros and cons. Notwithstanding the success of any therapy 
embarked upon, close surveillance is necessary for the patient’s entire life.

These Guidelines offer you expert advice on how to define the patient’s neuro-urological symptoms 
as precisely as possible and how to select, together with the patient, the appropriate therapy. This last choice, 
as always, is governed by the golden rule: as effective as needed, as non-invasive as possible.
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syndrome, and occult neural tube defect.7 In these situations, 
referral to a neurologist for an evaluation may be warranted.

History and physical exam

In the setting of a diagnosed or probable neurological dis-
ease, a careful evaluation must be carried out to identify 
symptoms and signs associated with neurogenic bladder 
dysfunction, with an emphasis on identifying common and 
potentially serious complications. In most cases, investiga-
tions followed by appropriate management can minimize 
this morbidity. The general approach to the clinical history 

specifically relevant to a patient with NLUTD is shown 
in Table 1.

The timing of this initial evaluation is variable and depen-
dent on the severity of symptoms, underlying risk of serious 
urological complications, and the etiology of the neurogenic 
bladder. SB24 and SCI25 have a significant risk of renal dys-
function and are acquired at birth (SB) or often as young 
adults (SCI); this makes patients particularly susceptible to 
renal dysfunction in their lifetime. This contrasts with slowly 
progressive diseases, such as relapsing-remitting MS, or the 
predominately elderly population with Parkinson’s disease 
or dementia.

The urological evaluation of a patient with a newly 
acquired SCI should occur within 3–6 months of the SCI. 
Efforts should made to assess patients with urological com-
plications or concerns as soon as possible after the acute SCI. 
Recent evidence has demonstrated that significant bladder 
dysfunction can appear early after SCI.26 Even ambulatory 
patients who have experienced a SCI can exhibit significant, 
and often asymptomatic bladder dysfunction when evalu-
ated with UDS.27 Many patients with MS do not need spe-
cialized investigation of their bladder during the initial years 
after diagnosis. With progression of MS, the risk of blad-
der dysfunction increases as mobility and functional status 
decreases, and urological assessment may become more 
relevant.28,29 When children with SB transition to adulthood, 
they should be followed by an adult urologist as soon as it 
is practical to transition them.30 Ideally, transition to an adult 
care provider should involve more than a referral; a summary 
of childhood procedures, up-to-date baseline investigations, 
and a period of overlapping care may be beneficial.31

Voiding diaries should be considered for all patients.32 
They allow the patient to self-reflect on their urinary habits 
and the physician to measure changes over time in a non-
invasive manner and interpret urodynamic findings in the 
context of the patient’s day-to-day urinary patterns. Validated 
questionnaires are an optional adjunct to the assessment 
of NLUTD patients; they are generally used for research 
purposes in this population.33 

The specific physical exam to be carried out on patients 
with NLUTD should include an assessment of body habitus 
with an abdominal, genital, and rectal exam.7 It may, in 
certain circumstances, include a focused screening neuro-
logical exam (such as lower limb sensory, motor, and reflex 
function), especially when there is a suspicion of NLUTD 
without a confirmed neurological disease. 

Investigations 

Office-based

The initial investigations that should be performed for all 
NLUTD patients include urine dip (to investigate for infec-

Table 1. Elements of a focused neuro-urological history 
should be tailored to the disease

Examples:
History of the 
neurological 
disease

SCI: Year and level/completeness of lesion (ASIA 
level), frequency of autonomic dysreflexia, level 
of spasticity, mobility/transfers
MS: Year and type of MS (primary progressive, 
secondary progressive, relapsing remitting), 
mobility level (or Expanded Disability Status 
Scale)
Spinal bifida: Type (i.e., ambulatory 
lipomyelomeningocele), caregiver, VP shunt, 
latex allergy, prior reconstructive surgery

Bladder 
management 
history

Use of catheters (CIC, indwelling [size and 
frequency of changes], condom), crede/straining/
reflexive bladder emptying, bladder medications, 
and prior urological surgery history

Storage 
symptoms 
& voiding 
symptoms

Frequency, urgency, nocturia, incontinence
Weak stream, intermittency, straining, 
incomplete emptying

General 
components

Allergies, medications, alcohol/drug use/smoking

NLUTD 
complications

UTIs (symptoms, culture status, associated 
sepsis/fever, response to antibiotics/antibiotic 
resistance, triggers, hospital admissions)
Sequela of incontinence (skin breakdown, ulcers, 
pad usage, bother)
Bladder or renal stone disease
Catheter complications (urethral loss in women; 
urethral erosion, false passages, strictures in 
men, encrustation/sediment)
Renal function (imaging results, renal function)

Review of 
relevant 
systems

Bowel function
Sexual function
Coexisting non-NLUTD dysfunction (prostatic 
enlargement, stress incontinence)
Gross hematuria
Gynecological/pregnancy history
Genitourinary/pelvic pain
Motor abilities (hand function, ability to transfer)
Cognitive function
Support systems/caregivers

CIC: clean intermittent catheterization; MS: multiple sclerosis; NLUTD: neurogenic lower 
urinary tract dysfunction; SCI: spinal cord injury; UTI: urinary tract infection.
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Introduction

Definitions/purpose

The term “neurogenic bladder” describes lower urinary tract 
dysfunction that has occurred likely as a result of a neu-
rological injury or disease.1 The International Continence 
Society (ICS) defines “neurogenic lower urinary tract dys-
function” (NLUTD) as “lower urinary tract dysfunction due 
to disturbance of the neurological control mechanism.” This 
broad definition is used to describe a multitude of conditions 
of varying severity. 

Common causes of NLUTD include: spinal cord injury 
(SCI), multiple sclerosis (MS), and myelomeningocele (MMC). 
Other causes of NLUTD include: Parkinson’s disease, cere-
brovascular accidents, traumatic brain injury, brain or spinal 
cord tumour, cauda equina syndrome, transverse myelitis, 
multisystem atrophy, pelvic nerve injury, and diabetes.

It is well-described that neurological disorders can lead to 
urological complications, including: urinary incontinence, 
urinary tract infections (UTIs), urolithiasis, sepsis, ureteric 
obstruction, vesicoureteric reflux (VUR), and renal failure.2 
Due to the potential morbidity and even mortality, initial 
investigation, ongoing management, and surveillance is 
warranted in this patient population. Despite the frequency 
and potential severity of NLUTD, there are few high-quality 
studies in the literature to guide urological practices.

Prior neurogenic guidelines vary in their clinical assess-
ment, investigations used, and surveillance strategies.2-6 The 

primary reason is that there is limited evidence to support 
a common strategy. The purpose of this guideline is to help 
urologists to identify high-risk patients with NLUTD and to 
provide an approach to the management and surveillance 
of patients with NLUTD.

Classification

The etiology of a NLUTD is often classified based on whether 
the primary lesion is suprapontine, suprasacral, sacral, or 
infrasacral.7 A complementary system was developed by 
Madersbacher et al based on the function of the detrusor 
muscle and of the external sphincter.8 These systems allow 
a physician to have a general idea of how the lower urinary 
tract is likely to behave in SCI patients with more complete 
injuries (Fig. 1). Newer systems using magnetic resonance 
(MR) urography in combination with urodynamics (UDS) 
have also been proposed.9

Methodology 
This review was performed according to the methodology 
recommended by the Canadian Urologic Association.10 
EmBASE and Medline databases were used to identify 
literature relevant to the early urological care of NLUTD 
patients. Given the limited literature in this area, no limits 
were placed on date or study design. Recommendations 
were developed by consensus and graded using a modi-
fied Oxford system, which identifies level of evidence (LOE) 
and grade of recommendation (GOR). This complete version 
includes the full text of the guidelines (including the sections 
in the Executive summary).

We limited our guideline recommendations to adults with 
NLUTD, although given the small body of literature for cer-
tain populations (such as spina bifida), relevant pediatric 
literature was considered if appropriate. Our initial in-person 

INTERROGATOIRE	DIRIGÉ
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Figure 2:  The neurological status of a patient with neuro-uro-
logical symptoms must be described as completely 
as possible (a - dermatomes, b - associated reflexes)

Fig. 2a - Dermatomes of spinal cord levels L2-S4.

Fig. 2b - Urogenital and other reflexes in lower spinal cord.
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Table 6: Neuro-urological items to be specified

Sensation S2-S5 (both sides)
Presence (increased/normal/reduced/absent)
Type (light touch/pin prick)
Affected dermatomes
Reflexes (increased/normal/reduced/absent)
Bulbocavernous reflex
Perianal/anal reflex
Knee and ankle reflexes
Plantar responses (Babinski)
Anal sphincter tone
Presence (increased/normal/reduced/absent)
Voluntary contractions of anal sphincter and pelvic muscles (increased/normal/reduced/absent)
General urogenital assessment
Prostate palpation
Skin lesions
Size and presence of penis
Descensus (prolapse) of pelvic organs

3.3.6.2 Summary of evidence and recommendations for history taking and physical examination

Summary of evidence LE
Early diagnosis and treatment are essential in both congenital and acquired neuro-urological disorders 
to prevent irreversible changes within the LUT.

4

An extensive general history is the basis of evaluation focusing on past and present symptoms 
including urinary, sexual, bowel and neurological function.

4

Assessment of present and expected future QoL is an essential aspect of the overall management of 
neuro-urological patients and is important to evaluate the effect of any therapy.

2a

Quality of life assessment should be completed with validated QoL questionnaires for neuro-urological 
patients.

1a

Bladder diaries provide data on the number of voids, voided volume, urinary incontinence, and 
urgency episodes.

3

Recommendations Strength rating
History taking
Take an extensive general history, concentrating on past and present symptoms. Strong
Take a specific history for each of the four mentioned functions - urinary, bowel, sexual and 
neurological.

Strong

Pay special attention to the possible existence of alarm signs (e.g. pain, infection, 
haematuria, fever) that warrant further specific diagnosis.

Strong

Assess quality of life when evaluating and treating neuro-urological patients. Strong
Use available validated tools for urinary and bowel symptoms in neuro-urological patients. Strong
Use MSISQ-15 or MSISQ-19 to evaluate sexual function in multiple sclerosis patients. Strong
Physical examination
Acknowledge individual patient disabilities when planning further investigations. Strong
Describe the neurological status as completely as possible, sensations and reflexes in the 
urogenital area must all be tested.

Strong

Test the anal sphincter and pelvic floor functions. Strong
Perform urinalysis, blood chemistry, bladder diary, post-void residual, incontinence 
quantification and urinary tract imaging as initial and routinary evaluation.

Strong

MSISQ 15/19 = Multiple Sclerosis Intimacy and Sexuality Questionnaire 15/19 question version.
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Précau(ons examens complémentaires (2) 
Radio et Biologie


•  Insuffisants et très perturbés 

•  Inflammation, infection chronique 

•  Cathéters 

•  Cytologie urinaire, BTA: insuffisants 

•  Une piste: mutation de TERT (?) 

•  Peu affecté par infection 

•  TDM, IRM: utilisés si endoscopie impossible 

El	Masri	y,	W.	S.,	et	al.	(2014).	Spinal	Cord	52(1):	49-53.	
Davies,	B.,	et	al.	(2005).	Urology	66(4):	908-911.	
Groah,	S.	L.,	et	al.	(2002).	Arch	Phys	Med	Rehabil	83(3):	346-351.	
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• Infection 

Calcul de vessie 

Autres causes urologiques 
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Urodynamic tests
Bladder diaries are considered a valuable diagnostic tool 
in patients with neuro-urological disorders. A bladder diary 
should be recorded for at least 2-3 days. Uroflowmetry and US 
assessment of post-void residual should be repeated at least 2 
or 3 times in patients able to void. Invasive urodynamic 
studies comprise mandatory assessment tools to determine 
the exact type of neuro-urological disorder.

Recommendations for urodynamics and uro-neurophysiology

Recommendations GR
The recording of a bladder diary is advisable. A
Non-invasive testing is mandatory before invasive 
urodynamics is planned.

A

Urodynamic investigation is necessary to detect and 
specify LUT (dys-)function and help with formulating a 
management plan.
Same session repeat measurement can be helpful in 
clinical decision making.

A 

C

Video-urodynamics is the gold standard for invasive 
urodynamics in neuro-urological patients. If this is not 
available, then a filling cystometry continuing into a 
pressure flow study should be performed.

A

A physiological filling rate and body-warm saline must 
be used.

A

Specific uro-neurophysiological tests are elective 
procedures.

C

LUT = lower urinary tract.

Video-urodynamics combines filling cystometry and pressure 
flow studies with radiological imaging. Currently, video-
urodynamics is considered to provide the most 
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Table 6: Neuro-urological items to be specified

Sensation S2-S5 (both sides)
Presence (increased/normal/reduced/absent)
Type (light touch/pin prick)
Affected dermatomes
Reflexes (increased/normal/reduced/absent)
Bulbocavernous reflex
Perianal/anal reflex
Knee and ankle reflexes
Plantar responses (Babinski)
Anal sphincter tone
Presence (increased/normal/reduced/absent)
Voluntary contractions of anal sphincter and pelvic muscles (increased/normal/reduced/absent)
General urogenital assessment
Prostate palpation
Skin lesions
Size and presence of penis
Descensus (prolapse) of pelvic organs

3.3.6.2 Summary of evidence and recommendations for history taking and physical examination

Summary of evidence LE
Early diagnosis and treatment are essential in both congenital and acquired neuro-urological disorders 
to prevent irreversible changes within the LUT.

4

An extensive general history is the basis of evaluation focusing on past and present symptoms 
including urinary, sexual, bowel and neurological function.

4

Assessment of present and expected future QoL is an essential aspect of the overall management of 
neuro-urological patients and is important to evaluate the effect of any therapy.

2a

Quality of life assessment should be completed with validated QoL questionnaires for neuro-urological 
patients.

1a

Bladder diaries provide data on the number of voids, voided volume, urinary incontinence, and 
urgency episodes.

3

Recommendations Strength rating
History taking
Take an extensive general history, concentrating on past and present symptoms. Strong
Take a specific history for each of the four mentioned functions - urinary, bowel, sexual and 
neurological.

Strong

Pay special attention to the possible existence of alarm signs (e.g. pain, infection, 
haematuria, fever) that warrant further specific diagnosis.

Strong

Assess quality of life when evaluating and treating neuro-urological patients. Strong
Use available validated tools for urinary and bowel symptoms in neuro-urological patients. Strong
Use MSISQ-15 or MSISQ-19 to evaluate sexual function in multiple sclerosis patients. Strong
Physical examination
Acknowledge individual patient disabilities when planning further investigations. Strong
Describe the neurological status as completely as possible, sensations and reflexes in the 
urogenital area must all be tested.

Strong

Test the anal sphincter and pelvic floor functions. Strong
Perform urinalysis, blood chemistry, bladder diary, post-void residual, incontinence 
quantification and urinary tract imaging as initial and routinary evaluation.

Strong

MSISQ 15/19 = Multiple Sclerosis Intimacy and Sexuality Questionnaire 15/19 question version.
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 Résidu mal estimé par seul interrogatoire
 Aspécificité des signes cliniques: 
  asymptomatique, 
  douleur, dysurie, infection urinaire, 
  incontinence, impériosité, 
  spasticité, fatigue… 

Echographie de l’arbre urinaire
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Triggered tests during urodynamics: Lower urinary tract function can be provoked by coughing, triggered 
voiding, or anal stretch. Fast-filling cystometry with cooled saline (the ‘ice water test’) was initially described 
to discriminate between upper and lower motor neuron lesions [116, 117]. Patients with upper motor neuron 
lesions develop a detrusor contraction if the detrusor is intact, while patients with lower motor neuron lesions 
do not. However, the test does not seem to be fully discriminative since also non neurological and lower motor 
SCI have shown positive test [118, 119]. 

Previously, a positive bethanechol test [120] (detrusor contraction > 25 cm H2O) was thought to indicate 
detrusor denervation hypersensitivity and the muscular integrity of an acontractile detrusor. However, in 
practice, the test has given equivocal results. A variation of this method was reported using intravesical 
electromotive administration of the bethanechol [121], but there was no published follow-up. Currently, there is 
no indication for this test.

3.3.7.3 Specialist uro-neurophysiological tests
The following tests are advised as part of the neurological work-up [122]:
• electromyography (in a neurophysiological setting) of pelvic floor muscles, urethral sphincter and/or anal 

sphincter;
• nerve conduction studies of pudendal nerve;
• reflex latency measurements of bulbocavernosus and anal reflex arcs;
• evoked responses from clitoris or glans penis;
• sensory testing on bladder and urethra.

Other elective tests, for specific conditions, may become obvious during the work-up and urodynamic 
investigations.

3.3.7.4 Summary of evidence and recommendations for urodynamics and uro-neurophysiological tests

Summary of evidence LE
Urodynamic investigation is the only method that can objectively assess the (dys-)function of the LUT. 2a
Video-urodynamics is the optimum procedure for urodynamic investigation in neuro-urological 
disorders.

4

Specific uro-neurophysiological tests are elective procedures and should only be carried out in 
specialised settings.

4

Recommendations Strength rating
Perform a urodynamic investigation to detect and specify lower urinary tract (dys-)function, 
use same session repeat measurement as it is crucial in clinical decision making.

Strong

Non-invasive testing is mandatory before invasive urodynamics is planned. Strong
Use video-urodynamics for invasive urodynamics in neuro-urological patients. If this is not 
available, then perform a filling cystometry continuing into a pressure flow study.

Strong

Use a physiological filling rate and body-warm saline. Strong

3.3.8 Renal function
In many patients with neuro-urological disorders, the UUT is at risk, particularly in patients who develop high 
detrusor pressure during the filling phase. Although effective treatment can reduce this risk, there is still a 
relatively high incidence of renal morbidity [123, 124]. Patients with SCI or SB have a higher risk of developing 
renal failure compared with patients with slowly progressive non-traumatic neurological disorders, such as MS 
and Parkinson’s disease (PD) [125]. 

Caregivers must be informed of this risk and instructed to watch carefully for any signs or 
symptoms of a possible deterioration in the patient’s renal function. In patients with poor muscle mass cystatin 
C based glomerular filtration rate (GFR) is more accurate in detecting chronic kidney disease than serum 
creatinine estimated GFR [126, 127]. There are no high-level evidence publications available which show the 
optimal management to preserve renal function in these patients [128].
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Urodynamic tests
Bladder diaries are considered a valuable diagnostic tool 
in patients with neuro-urological disorders. A bladder diary 
should be recorded for at least 2-3 days. Uroflowmetry and US 
assessment of post-void residual should be repeated at least 2 
or 3 times in patients able to void. Invasive urodynamic 
studies comprise mandatory assessment tools to determine 
the exact type of neuro-urological disorder.

Recommendations for urodynamics and uro-neurophysiology

Recommendations GR
The recording of a bladder diary is advisable. A
Non-invasive testing is mandatory before invasive 
urodynamics is planned.

A

Urodynamic investigation is necessary to detect and 
specify LUT (dys-)function and help with formulating a 
management plan.
Same session repeat measurement can be helpful in 
clinical decision making.

A 

C

Video-urodynamics is the gold standard for invasive 
urodynamics in neuro-urological patients. If this is not 
available, then a filling cystometry continuing into a 
pressure flow study should be performed.

A

A physiological filling rate and body-warm saline must 
be used.

A

Specific uro-neurophysiological tests are elective 
procedures.

C

LUT = lower urinary tract.

Video-urodynamics combines filling cystometry and pressure 
flow studies with radiological imaging. Currently, video-
urodynamics is considered to provide the most 
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Executive Summary 
Purpose 

The term neurogenic lower urinary tract dysfunction (NLUTD) refers to abnormal 
function of either the bladder, bladder neck, and/or its sphincters related to a 
neurologic disorder. Prior terminology commonly used “neurogenic bladder” to 
describe this condition. With the understanding that this is not just an issue 
confined to the bladder, NLUTD is now the preferred way to describe the various 
voiding issues seen in patient with a neurologic disorder. The clinician treating 
patients with NLUTD needs to balance a variety of factors when making treatment 
decisions. In addition to the patient’s urologic symptoms and urodynamic findings 
(if applicable), other issues that may influence management options of the lower 
urinary tract include cognition (which can be impacted by the neurologic disorder), 
hand function, type of neurologic disease (progressive versus stable), mobility, 
bowel function/management, and social and caregiver support (if needed).  This 
Guideline allows the clinician to understand the options available to treat patients, 
understand the findings that can be seen in NLUTD, and appreciate which options 
are best for each individual patient. This allows for decisions to be made with the 
patient, in a shared decision-making manner, such that the patient’s quality of life 
can be optimized in regards to their bladder management.  

Methodology 

A comprehensive search for studies assessing patients undergoing evaluation, 
surveillance, management, or follow-up for NLUTD was conducted from January 
2001 through October 2017 and was rerun in February 2021 to capture newer 
literature. The primary search returned 20,496 unique citations.  Following a title 
and abstract screen, full texts were obtained for 3,036 studies.  During full-text 
review, studies were primarily excluded for not meeting the PICO criteria. One 
hundred eight-four primary literature studies met the inclusion criteria and were 
included in the evidence base. 

 

Guideline Statements 

Initial Evaluation of the Patient with NLUTD 

1. At initial evaluation, clinicians should identify patients as either: 
a. low-risk, or  
b. unknown-risk, who will require further evaluation to allow for complete 

risk stratification. 
(Clinical Principle)  
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detrusor-external sphincter dyssynergia (DESD). These 
patients would be placed in the unknown-risk category 
until further evaluation (UDS, upper tract imaging, as-
sessment of renal function) is performed allowing for 
more specific stratification. These studies allow for 
evaluation for kidney abnormalities such as hydro-
nephrosis or renal scarring, assessment of renal func-
tion and the presence of potentially concerning urody-
namics findings such as poor bladder compliance, DO 
and DESD.  Once patients are appropriately stratified 
based on their evaluation (Table 3), the Panel has pro-
vided recommendations within the Guideline as to how 
these patients should undergo regular urologic surveil-
lance. 

STATEMENT TWO: At initial evaluation, all pa-
tients with NLUTD should undergo a detailed his-
tory, physical exam, and urinalysis. (Clinical Prin-
ciple) 

NLUTD represents a broad spectrum of medical condi-
tions and illnesses which result in variable effects to the 
lower urinary tract.  Although, to some degree, the in-
dividual clinical findings can be predicted by the neuro-
logical condition or illness, there are several factors 
which may preclude accuracy in the initial assessment.   
Potential limitations of cognition, as well as motor and 
sensory deficits in some individuals with NLUTD, can 
make information gathering and physical examination 
challenging and time consuming. Such limitations also 

may reduce the diagnostic and prognostic accuracy of 
the initial evaluation prompting additional studies. A 
thorough initial assessment including a comprehensive 
history, directed physical examination, and UA is critical 
in directing subsequent evaluation and management. 
Such an initial assessment will guide the clinician in 
forgoing, or pursuing, further studies such as imaging 
and multichannel UDS.  Critical elements of the history 
and physical examination in the individual with NLUTD 
are outlined below. Many of these elements are com-
mon to all patients with NLUTD, while others may be 
unique to only certain types of NLUTD (e.g., evaluating 
for AD in a patient with a SCI at T6 or above).  Im-
portant and notable factors to elicit in this population, 
which may impact management, include: cognitive abil-
ity; upper and lower extremity function; spasticity and 
dexterity, which impacts the ability to do CIC; mobility; 
supportive environment; and prognosis from the neuro-
logical condition (i.e., progressive, acute, stable, re-
solving). Validated questionnaires including symptom 
assessment instruments (e.g. OAB-q, NBSS) may be 
administered to capture baseline data as well as assess 
for changes over time and response to interventions. 

Critical elements of the history and physical ex-
amination in the individual with NLUTD: 

History:  

x Characterization of the neurological condition re-
sulting in NLUTD: time of onset, severity, progres-
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Table 3: NLUTD Risk Stratification 

  Low-Risk Moderate-Risk High-Risk 

Renal Function Normal/stable Normal/stable  Abnormal/unstable 

PVR (voiding       
patients): 

Low Elevated   N/A 

Urinary Tract      
Imaging 

Normal/stable (if 
assessed) 

Normal findings Hydronephrosis, new renal scaring, loss 
of renal parenchyma, or staghorn/ large 
stone burden 

Urodynamics Synergetic voiding 
(if assessed) 

Neurogenic retention 

DO with incomplete 
emptying 

Poor compliance 

VUR (if UDS done with fluoroscopy) 

High storage pressures with DO and DSD 

Patients are categorized into the highest risk strata they meet (e.g., a patient meeting the high-risk criteria in any 
one category is high-risk). 

DO: detrusor overactivity; DSD: detrusor sphincter dyssynergia; PVR: post-void residual; UDS: urodynamic stud-
ies; VUR: vesicoureteral reflux 
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Introduction

Definitions/purpose

The term “neurogenic bladder” describes lower urinary tract 
dysfunction that has occurred likely as a result of a neu-
rological injury or disease.1 The International Continence 
Society (ICS) defines “neurogenic lower urinary tract dys-
function” (NLUTD) as “lower urinary tract dysfunction due 
to disturbance of the neurological control mechanism.” This 
broad definition is used to describe a multitude of conditions 
of varying severity. 

Common causes of NLUTD include: spinal cord injury 
(SCI), multiple sclerosis (MS), and myelomeningocele (MMC). 
Other causes of NLUTD include: Parkinson’s disease, cere-
brovascular accidents, traumatic brain injury, brain or spinal 
cord tumour, cauda equina syndrome, transverse myelitis, 
multisystem atrophy, pelvic nerve injury, and diabetes.

It is well-described that neurological disorders can lead to 
urological complications, including: urinary incontinence, 
urinary tract infections (UTIs), urolithiasis, sepsis, ureteric 
obstruction, vesicoureteric reflux (VUR), and renal failure.2 
Due to the potential morbidity and even mortality, initial 
investigation, ongoing management, and surveillance is 
warranted in this patient population. Despite the frequency 
and potential severity of NLUTD, there are few high-quality 
studies in the literature to guide urological practices.

Prior neurogenic guidelines vary in their clinical assess-
ment, investigations used, and surveillance strategies.2-6 The 

primary reason is that there is limited evidence to support 
a common strategy. The purpose of this guideline is to help 
urologists to identify high-risk patients with NLUTD and to 
provide an approach to the management and surveillance 
of patients with NLUTD.

Classification

The etiology of a NLUTD is often classified based on whether 
the primary lesion is suprapontine, suprasacral, sacral, or 
infrasacral.7 A complementary system was developed by 
Madersbacher et al based on the function of the detrusor 
muscle and of the external sphincter.8 These systems allow 
a physician to have a general idea of how the lower urinary 
tract is likely to behave in SCI patients with more complete 
injuries (Fig. 1). Newer systems using magnetic resonance 
(MR) urography in combination with urodynamics (UDS) 
have also been proposed.9

Methodology 
This review was performed according to the methodology 
recommended by the Canadian Urologic Association.10 
EmBASE and Medline databases were used to identify 
literature relevant to the early urological care of NLUTD 
patients. Given the limited literature in this area, no limits 
were placed on date or study design. Recommendations 
were developed by consensus and graded using a modi-
fied Oxford system, which identifies level of evidence (LOE) 
and grade of recommendation (GOR). This complete version 
includes the full text of the guidelines (including the sections 
in the Executive summary).

We limited our guideline recommendations to adults with 
NLUTD, although given the small body of literature for cer-
tain populations (such as spina bifida), relevant pediatric 
literature was considered if appropriate. Our initial in-person 
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Executive Summary 
Purpose 

The term neurogenic lower urinary tract dysfunction (NLUTD) refers to abnormal 
function of either the bladder, bladder neck, and/or its sphincters related to a 
neurologic disorder. Prior terminology commonly used “neurogenic bladder” to 
describe this condition. With the understanding that this is not just an issue 
confined to the bladder, NLUTD is now the preferred way to describe the various 
voiding issues seen in patient with a neurologic disorder. The clinician treating 
patients with NLUTD needs to balance a variety of factors when making treatment 
decisions. In addition to the patient’s urologic symptoms and urodynamic findings 
(if applicable), other issues that may influence management options of the lower 
urinary tract include cognition (which can be impacted by the neurologic disorder), 
hand function, type of neurologic disease (progressive versus stable), mobility, 
bowel function/management, and social and caregiver support (if needed).  This 
Guideline allows the clinician to understand the options available to treat patients, 
understand the findings that can be seen in NLUTD, and appreciate which options 
are best for each individual patient. This allows for decisions to be made with the 
patient, in a shared decision-making manner, such that the patient’s quality of life 
can be optimized in regards to their bladder management.  

Methodology 

A comprehensive search for studies assessing patients undergoing evaluation, 
surveillance, management, or follow-up for NLUTD was conducted from January 
2001 through October 2017 and was rerun in February 2021 to capture newer 
literature. The primary search returned 20,496 unique citations.  Following a title 
and abstract screen, full texts were obtained for 3,036 studies.  During full-text 
review, studies were primarily excluded for not meeting the PICO criteria. One 
hundred eight-four primary literature studies met the inclusion criteria and were 
included in the evidence base. 

 

Guideline Statements 

Initial Evaluation of the Patient with NLUTD 

1. At initial evaluation, clinicians should identify patients as either: 
a. low-risk, or  
b. unknown-risk, who will require further evaluation to allow for complete 

risk stratification. 
(Clinical Principle)  
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Introduction

Definitions/purpose

The term “neurogenic bladder” describes lower urinary tract 
dysfunction that has occurred likely as a result of a neu-
rological injury or disease.1 The International Continence 
Society (ICS) defines “neurogenic lower urinary tract dys-
function” (NLUTD) as “lower urinary tract dysfunction due 
to disturbance of the neurological control mechanism.” This 
broad definition is used to describe a multitude of conditions 
of varying severity. 

Common causes of NLUTD include: spinal cord injury 
(SCI), multiple sclerosis (MS), and myelomeningocele (MMC). 
Other causes of NLUTD include: Parkinson’s disease, cere-
brovascular accidents, traumatic brain injury, brain or spinal 
cord tumour, cauda equina syndrome, transverse myelitis, 
multisystem atrophy, pelvic nerve injury, and diabetes.

It is well-described that neurological disorders can lead to 
urological complications, including: urinary incontinence, 
urinary tract infections (UTIs), urolithiasis, sepsis, ureteric 
obstruction, vesicoureteric reflux (VUR), and renal failure.2 
Due to the potential morbidity and even mortality, initial 
investigation, ongoing management, and surveillance is 
warranted in this patient population. Despite the frequency 
and potential severity of NLUTD, there are few high-quality 
studies in the literature to guide urological practices.

Prior neurogenic guidelines vary in their clinical assess-
ment, investigations used, and surveillance strategies.2-6 The 

primary reason is that there is limited evidence to support 
a common strategy. The purpose of this guideline is to help 
urologists to identify high-risk patients with NLUTD and to 
provide an approach to the management and surveillance 
of patients with NLUTD.

Classification

The etiology of a NLUTD is often classified based on whether 
the primary lesion is suprapontine, suprasacral, sacral, or 
infrasacral.7 A complementary system was developed by 
Madersbacher et al based on the function of the detrusor 
muscle and of the external sphincter.8 These systems allow 
a physician to have a general idea of how the lower urinary 
tract is likely to behave in SCI patients with more complete 
injuries (Fig. 1). Newer systems using magnetic resonance 
(MR) urography in combination with urodynamics (UDS) 
have also been proposed.9

Methodology 
This review was performed according to the methodology 
recommended by the Canadian Urologic Association.10 
EmBASE and Medline databases were used to identify 
literature relevant to the early urological care of NLUTD 
patients. Given the limited literature in this area, no limits 
were placed on date or study design. Recommendations 
were developed by consensus and graded using a modi-
fied Oxford system, which identifies level of evidence (LOE) 
and grade of recommendation (GOR). This complete version 
includes the full text of the guidelines (including the sections 
in the Executive summary).

We limited our guideline recommendations to adults with 
NLUTD, although given the small body of literature for cer-
tain populations (such as spina bifida), relevant pediatric 
literature was considered if appropriate. Our initial in-person 
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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.



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

SCLEROSE	EN	PLAQUES

BLESSES	MEDULLAIRES/SPINA

I. INTRODUCTION  

Le rationnel qui a conduit aux propositions détaillées ci-dessous
a été explicité dans les différentes parties du rapport concernant
les complications que peuvent présenter les patients en neuro-
urologie. Ce chapitre détaillera donc uniquement les propositions
pratiques pour le suivi des patients. Un organigramme reprend les
différentes propositions pour plus de lisibilité (page 633).

1. Bilan initial:

a) Il sera fait dans une unité spécialisée de neuro-urologie et
comportera :

• Consultation spécialisée en neuro-urologie en cours
d’hospitalisation initiale puis tous les 6 mois les deux premières
années. Elle comprendra notamment : un interrogatoire dirigé
sur les symptômes vésico-sphinctériens: données sur la miction
quantitatives (fréquence, nombre, volume estimé) et qualitatives
(facilité, impression de miction complète), estimation de la
continence (occurrence, fréquence et volume estimé des fuites

(nécessité de garnitures). L’utilisation de questionnaires (type
Qualiveen - cf. Annexe 1) peut donner une référence initiale
du statut urinaire intéressante, ainsi que l’utilisation d’un
calendrier mictionnel sur 24 à 72 heures, colligeant les
horaires, volumes et nombre des fuites et mictions, la nécessité
de garniture et la puissance du jet, idéalement l’existence d’un
résidu.

• Bilan urodynamique comprenant une cystomanométrie simple
sans enregistrement à l’aiguille de l’activité du sphincter strié
urétral, une débimétrie et une profilométrie. La réalisation
systématique d’un EMG du sphincter strié urétral couplé à la
cystomanométrie n’est pas préconisée lors du bilan initial car
ses résultats n’auraient que peu ou pas d’influence sur la prise
en charge thérapeutique initiale et sur le devenir des patients
à moyen terme. La rythmicité de l’examen sera discutée en
fonction des données de la consultation spécialisée

• Le plus tôt possible après la prise en charge, puis sur un rythme
annuel :

- Une mesure de la clairance de la créatinine sur 24 heures
à titre de référence 

• Une échographie vésico-rénale associée à un ASP,
destinée à documenter l’existence d’un résidu post-
mictionnel, d’une lithiase de l’arbre urinaire et à dépister
un retentissement précoce sur l’appareil urinaire. Ces
examens ne seront pas nécessaires si un scanner est
demandé.

• Un scanner spiralé sans et avec injection de produit de
contraste pourra servir à éliminer tout problème lithiasique
sur l’arbre urinaire. Le rythme de l’examen est à discuter
en fonction des possibilités pratiques, mais la prescription
au moins en début d’hospitalisation, puis à un an paraît
logique. En cas d’impossibilité d’accès à l’examen, la
pratique d’une UIV de référence en début de prise en charge
peut être proposée.

2. Bilans de suivi :
a) Patients définis comme non « à risque » lors de la consultation
de neuro-urologie:
• Tous les ans initialement, puis espacement progressif suivant

l’évolution :

- Une créatinémie ou une clairance de la créatinine sur 24

RÉSUMÉ 

L’évolution des patients blessé médullaires (BM) ou porteurs
d’une myeloméningocéle (MM) s’est profondément transformée
au cours des 60 dernières années. Leur espérance de vie s’est
considérablement accrue jusqu’à approcher celle de la
population générale. La pathologie urologique reste cependant
une des plus grandes pourvoyeuses de morbi-mortalité dans cette
population de patients. Dans un premier temps, nous avons
souhaité, à travers une revue de la littérature, réactualiser les
données épidémiologiques concernant les différentes facettes
des pathologies urinaires susceptibles d’être observées chez ces
patients. Ce travail s’est accompagné d’une réflexion sur la
validité et la pertinence des examens complémentaires proposés
dans le diagnostic de ces pathologies. A partir de ces données,
nous avons dressé un cahier des charges du suivi neuro-
urologique de ces patients.

Mots-clés: vessie neurologique, blessé médullaire,
myéloméningocèle, pronostic uronéphrologique.
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Abstract
Purpose To review currently available guidelines and recommendations regarding urological follow-up of patients after 
spinal cord injury (SCI) and present an evidence-based summary to support clinicians in their clinical practice.
Methods Maximum data were collected according to different methods, including searches with multiple and specific key-
words, reference checks, gray literature searches (congress reports, working papers, statement documents), and browsing-
related Web site access. Obtained data were analyzed with the modified version of the Oxford grading system for recom-
mendations using levels of evidence (LE) and grades of recommendation (GR).
Results Different surveillance strategies exist, but there is no consensus among authors and organizations. As a result, prac-
tice patterns vary around the world. The present review indicates that proper urological follow-up of SCI patients should 
consist of medical history (LE 1-4, GR B-C), clinical examination (LE 4, GR C), renal laboratory tests (LE 1-3, GR B), 
imaging surveillance of the upper urinary tract (LE 1-3, GR A-B), urodynamic study (LE 2-4, GR B-C), and cystoscopy/
cytology (LE 1-4, GR D). Clinicians agree that SCI patients should be followed up regularly with an individually tailored 
approach. A 1-year follow-up schedule seems reasonable in SCI patients without additional risk factors of renal deterioration 
(LE 3-4, GR C). In those who manifest risk factors, report changes in bladder behavior, or present with already developed 
complications of neurogenic bladder dysfunction, follow-up plans should be modified with more frequent checkups (LE 4, 
GR C). Urodynamic study should be repeated and considered as a routine monitoring strategy.
Conclusion Individuals with neurogenic lower urinary tract dysfunction are at increased risk of multiple complications. 
Nevertheless, proper follow-up after SCI improves the prognosis for these patients and their quality of life.

Keywords Spinal cord injury · Neurogenic bladder · Neurogenic lower urinary tract dysfunction · Follow-up · Monitoring

Introduction

Neurogenic bladder (NB) due to central and/or periph-
eral nervous system diseases is one of the most challeng-
ing problems in urological practice. As NB presents with 
a large variety of symptoms and signs, precise diagnosis 
may sometimes be difficult, requiring extensive evalua-
tion, including urodynamics. Among various disorders or 
injuries affecting the nervous system that can lead to this 
chronic bladder dysfunction, whose type depends on level, 

duration, and intensity/completeness of central or peripheral 
nervous system damage, spinal cord injuries (SCIs) should 
be especially considered, since clinical presentation varies 
and evolves in these patients. The bladder becomes underac-
tive during the spinal shock period immediately after SCI, 
whereas internal and external sphincter activity usually per-
sists [1]. Therefore, patients typically present urinary reten-
tion. After spinal shock, the bladder detrusor may become 
overactive (evoking incontinence) with possible overactiv-
ity and discoordination of the urethral complex, eliciting 
dyssynergia (with partial or complete urinary retention). In 
sacral and infra-sacral injuries, the detrusor may stay under-
active (retention) with urethral complex deficiency, resulting 
in additional incontinence.

It has been estimated that approximately 81% of SCI 
patients will undergo some degree of urinary dysfunction 
within 1 year after injury [2]. Moreover, < 1% of these 
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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.
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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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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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Multidisciplinarité: 
Patients suivis plus précocement, 

moins de complications uronéphrologiques, 
prise en charge thérapeutique optimisée

Intérêt de l’approche multidisciplinaire
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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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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.

* Corresponding author. Department of Obstetrics and Gynaecology, Jessop Wing, Level 4, Room 117,
Sheffield, S10 2SF, UK. Tel. +44 0 1142268568.
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Solifenacin Is Effective and Well Tolerated in Patients With
Neurogenic Detrusor Overactivity: Results From the
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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.
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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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TABLE II. Change in Mean (Standard Deviation) Urodynamic and Micturition Diary Variables, and Patient-Reported Outcomes From Baseline to
End of Treatment (FAS)

Placebo Solifenacin 5mg Solifenacin 10mg Oxybutynin 15mg

Urodynamic and micturition diary variables from baseline to end of treatment (FAS)
Maximum cystometric capacity, ml

Baseline n¼ 40 226.9 (108.1) n¼46 222.9 (115.4) n¼ 51 225.1 (107.5) n¼ 39 214.7 (102.7)
End of treatment n¼ 40 232.4 (101.9) n¼46 300.7 (149.7) n¼ 51 359.3 (152.3) n¼ 39 380.1 (169.3)
Changea 5.4 (120.3) 77.8 (115.4)"" ,†† 134.2 (124.7)""" 165.4 (145.6)"""

LSmean change versus placebo (95%CI) 72.1 (19.6, 124.6) 128.9 (77.7, 180.2) 158.4 (103.6, 213.1)
Bladder volume at first involuntary contraction, ml

Baseline n¼ 39 137.8 (85.5) n¼46 138.8 (84.8) n¼ 51 142.3 (87.4) n¼ 39 124.8 (88.3)
End of treatment n¼ 38 130.6 (62.8) n¼42 192.7 (112.3) n¼ 45 215.8 (142.1) n¼ 36 234.8 (105.6)
Changea –10.1 (83.1) 60.0 (109.2)"" ,† 79.2 (122.3)""" 113.4 (101.4)"""

Bladder volume at first leak, ml
Baseline n¼ 26 155.0 (94.7) n¼28 157.0 (102.6) n¼ 25 137.4 (91.9) n¼ 23 165.7 (105.5)
End of treatment n¼ 25 141.2 (62.5) n¼21 202.2 (142.0) n¼ 21 230.3 (141.4) n¼ 12 215.3 (138.8)
Changea –13.2 (110.2) 59.8 (101.6) 83.3 (134.7)" 142.5 (130.8)""

Detrusor pressure at first leak, cmH2O
Baseline n¼ 26 57.3 (27.3) n¼26 68.0 (38.3) n¼ 24 63.0 (35.8) n¼ 22 67.3 (42.7)
End of treatment n¼ 24 73.2 (39.5) n¼18 55.5 (28.7) n¼ 19 44.4 (16.2) n¼ 10 50.9 (33.0)
Changea 7.7 (20.3) –14.8 (24.4)" –11.7 (20.8)" –27.6 (43.7)""

Maximum detrusor pressure, cmH2O
Baseline n¼ 40 74.0 (40.2) n¼46 74.0 (42.7) n¼ 51 60.6 (32.8) n¼ 39 68.9 (36.7)
End of treatment n¼ 40 81.5 (60.8) n¼46 57.4 (37.9) n¼ 50 49.8 (40.5) n¼ 39 44.6 (26.4)
Changea 7.5 (51.0) –16.6 (32.9)"" –10.5 (37.2)"" –24.3 (27.6)"""

Number of natural micturitions/24hrb

Baseline n¼ 26 9.22 (5.90) n¼38 8.84 (4.27) n¼ 38 10.07 (3.40) n¼ 28 10.04 (3.84)
End of treatment n¼ 26 8.57 (5.86) n¼38 7.10 (3.78) n¼ 38 9.09 (4.01) n¼ 28 8.29 (4.17)
Changea –0.67 (2.60) –1.76(3.12) –0.97 (3.31) –1.74 (2.90)

Number of catheterizations/24 hrb

Baseline n¼ 24 5.45 (3.26) n¼22 5.37 (2.92) n¼ 18 5.68 (3.64) n¼ 19 5.06 (2.99)
End of treatment n¼ 23 5.03 (3.24) n¼21 5.04 (2.16) n¼ 18 4.93 (2.80) n¼ 19 4.73 (2.20)
Changea –0.21 (0.84) –0.33(1.45) –0.76 (2.01) –0.31 (1.95)

Number of incontinence episodes/24 hrb

Baseline n¼ 30 2.62 (2.80) n¼31 2.12 (1.88) n¼ 38 2.47 (3.09) n¼ 22 4.22 (4.42)
End of treatment n¼ 29 2.22 (2.83) n¼31 0.80 (1.24) n¼ 38 1.88 (3.51) n¼ 22 1.52 (2.97)
Changea –0.30 (1.20) –1.33 (1.50)" –0.57 (2.29)†† –2.71 (2.84)"""

Patient-reported outcomes from baseline to end of treatment (FAS)
n 40 46 51 39
PPBC score

Baseline 4.2 (1.19) 4.2 (0.98) 4.5 (1.05) 4.2 (1.16)
End of treatment 4.2 (1.17) 3.8 (1.22) 3.9 (1.28) 3.7 (1.31)
Changea –0.1 (0.92) –0.4 (1.04) –0.6 (1.04)" –0.5 (1.02)

I-QoL questionnaire
Total score

Baseline 44.63 (21.83) 51.04 (20.76) 44.73 (23.30) 52.33 (22.35)
End of treatment 48.49 (22.26) 59.17 (23.24) 54.21 (25.16) 57.96 (24.13)
Changea 3.86 (13.26) 8.13 (15.05) 9.48 (17.69) 5.63 (17.34)

Avoidance and limiting behavior score
Baseline 45.60 (20.69) 50.88 (18.68) 46.18 (21.72) 51.54 (20.80)
End of treatment 47.47 (22.90) 60.01 (21.74) 55.12 (23.49) 58.30 (21.55)
Changea 1.87 (12.35) 9.14 (15.97)" 8.96 (18.60)" 6.76 (17.22)

Psychosocial impact score
Baseline 49.37 (25.20) 56.77 (25.13) 49.29 (26.48) 57.55 (24.80)
End of treatment 53.15 (23.75) 65.33 (25.38) 58.60 (26.71) 60.79 (27.24)
Changea 3.77 (13.79) 8.54 (16.31) 9.30 (17.04) 3.24 (18.91)

Social embarrassment score
Baseline 38.96 (24.83) 45.46 (24.25) 38.73 (25.14) 47.95 (26.85)
End of treatment 44.88 (24.87) 52.17 (26.41) 48.92 (28.06) 54.83 (27.06)
Changea 5.92 (19.50) 6.71 (17.60) 10.20 (20.86) 6.88 (20.59)

VAS-TS
Baseline 39.8 (34.13) 52.8 (38.06) 47.0 (38.62) 53.1 (35.97)
End of treatment 42.6 (33.09) 63.1 (33.81) 61.3 (33.67) 64.7 (31.43)
Changea 1.3 (35.55) 10.3 (47.23)" 14.3 (34.43)" 11.7 (44.86)""

P-values for contrasts are calculated with an analysis of covariance model. Differences in the number of subjects at baseline and post-baseline can be due to
missing values. LSmean, least squares mean value from ANCOVA model.
"P< 0.05 versus placebo.
""P< 0.01 versus placebo.
"""P< 0.001 versus placebo.
†P< 0.05 versus oxybutynin 15mg.
††P< 0.01 versus oxybutynin 15mg.
aFrom baseline to end of treatment.
bPatients with at least one episode at baseline.

418 Amarenco et al.

Neurourology and Urodynamics DOI 10.1002/nau

266 Neuro-Urology

antagonists are the first-line choice for treating neuro-
urological disorders.

Recommendations on drug treatments LE GR
For NDO, antimuscarinic therapy is the recom-
mended first-line medical treatment.

1a A

Alternative routes of administration (i.e., 
transdermal or intravesical) of antimuscarinic 
agents may be used.

2 A

Outcomes for NDO may be maximised by 
considering a combination of antimuscarinic 
agents.

3 B

To decrease bladder outlet resistance, 
α-blockers could be prescribed.

1b A

For underactive detrusor, no parasympathico-
mimetics should be prescribed.

1a A

In neurogenic stress urinary incontinence, drug 
treatment should not be prescribed.

4 A

NDO = neurogenic detrusor overactivity.

Recommendations for minimal invasive treatment
Intermittent catheterisation LE GR
Intermittent catheterisation - whenever possible 
aseptic technique - should be used as a 
standard treatment for patients who are unable 
to empty their bladder.

3 A

Patients must be well instructed in the tech-
nique and risks of intermittent catheterisation.

3 A

The catheter size should be 12-16 Fr. 4 B
Whenever possible, indwelling transurethral and 
suprapubic catheterisation should be avoided.

3 A
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Summary of evidence LE
Adherence to antimuscarinic treatment is low and decreases over time because of lack of efficacy, 
adverse events and/or cost.

2

Most patients will stop antimuscarinic agents within the first three months. 2

4.2.5 Antimuscarinic and beta3 agonist agents, the elderly and cognition
Trials have been conducted in elderly people with UI. Considerations in this patient group include the 
multifactorial aetiology of UI in the elderly, comorbidities such as cognitive impairment, the effect of 
co-medications and the risk of adverse events.

The effects of antimuscarinic agents on cognition have been studied in more detail.

4.2.5.1 Question
What is the comparative efficacy, and risk of adverse effects, particularly the cognitive impact, of treatment with 
antimuscarinic medication in elderly men and women with UUI?

4.2.5.2 Evidence
Two systematic reviews focusing on elderly patients are available [219, 220]. A community-based cohort study 
found a high incidence of cognitive dysfunction [221]. Other systematic reviews have included sections on 
the efficacy and safety of antimuscarinics in elderly patients [157, 189]. A systematic review in 2012 found 
inconclusive evidence as to the impact of antimuscarinics on cognition [222].

Two recent longitudinal cohort studies in patients using drugs with antimuscarinic effect showed a deterioration 
in cognitive function, alteration in CNS metabolism and an association with brain atrophy [223, 224]. In general, 
the long-term impact of antimuscarinic agents specifically approved for OAB treatment on specific patient 
cohorts is poorly understood [225-228].

4.2.5.2.1 Oxybutynin
There is evidence that oxybutynin IR may cause/worsen cognitive dysfunction in adults [225, 227, 229-233]. 
Recent evidence has emerged from a prospective cohort study showing cumulative cognitive deterioration 
associated with prolonged use of antimuscarinic medication including oxybutynin [223].

More rapid functional deterioration might result from the combined use of cholinesterase inhibitors with 
antimuscarinic agents in elderly patients with cognitive dysfunction [234].

4.2.5.2.2 Solifenacin
One pooled analysis [235] has shown that solifenacin does not increase cognitive impairment in the elderly. No 
age-related differences in the pharmacokinetics of solifenacin in different age groups was found, although more 
frequent adverse events in subjects over 80 years of age were observed. No cognitive effect on healthy elderly 
volunteers was shown [233]. In a subanalysis of a large trial, solifenacin 5-10 mg improved symptoms and QoL 
in people * 75 years who had not responded to tolterodine [236]. In patients with mild cognitive impairment,  
* 65 years, solifenacin showed no difference in efficacy between age groups and a lower incidence of most 
side effects compared to oxybutynin IR [232, 237].

4.2.5.2.3 Tolterodine
No change in efficacy or side effects related to age have been reported, although a higher discontinuation rate 
was found for both tolterodine and placebo in elderly patients [225]. Two RCTs in the elderly found a similar 
efficacy and side effect profile to younger patients [238-241]. Post-hoc analysis has shown little effect on 
cognition. One non-randomised comparison showed lower rates of depression in elderly participants treated 
with tolterodine ER compared to oxybutynin IR [242].

4.2.5.2.4 Darifenacin
Two RCTs in the elderly population (one in patients with UUI and the other in volunteers) concluded that 
darifenacin was effective with no risk of cognitive change, measured as memory scanning tests, compared 
to placebo [243, 244]. Another study on darifenacin and oxybutynin ER in elderly subjects concluded that the 
two agents had a similar efficacy, but that cognitive function was more often affected in the oxybutynin ER arm 
[227].

Raison de l’arrêt: 

Moindre d’efficacité 39%
Effet secondaire 30%, 

Combinaison des deux 13%
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Real life persistence rate with
antimuscarinic treatment in patients with
idiopathic or neurogenic overactive
bladder: a prospective cohort study with
solifenacin
Marloes J. Tijnagel*, Jeroen R. Scheepe and Bertil F. M. Blok

Abstract

Background: Several studies have shown that the antimuscarinic treatment of overactive bladder is characterized
by low long-term persistence rates. We have investigated the persistence of solifenacin in real life by means of
telephonic interviews in a prospective cohort. We included both patients with idiopathic overactive bladder as well
as neurogenic overactive bladder.

Methods: From June 2009 until July 2012 patients with idiopathic or neurogenic overactive bladder who were
newly prescribed solifenacin were included. In total 123 subjects were followed prospectively during one year by
means of four telephonic interviews, which included questions about medication use and adverse events.

Results: After one year 40% of all patients included was still using solifenacin, 50% discontinued and 10% was lost
to follow-up. In the neurogenic group 58% was still using solifenacin versus 32% in the idiopathic group after one
year (p < 0,05). The main reasons to stop solifenacin were lack of efficacy, side effects and a combination of both.

Conclusions: This prospective cohort study showed a real life continuation rate of 40% after 12 months. This
continuation rate is higher than found in most other studies.
The use of regular telephonic evaluation might have improved medication persistence. The findings of this study
also suggest that patients with neurogenic overactive bladder have a better persistence with this method of
evaluation compared to patients with idiopathic overactive bladder.

Trial registration: This study was retrospectively registered on march 17, 2017 at the ISRCTN registry with study ID
ISRCTN13129226.

Keywords: Muscarinic antagonists, Overactive bladder, Urge urinary incontinence, Adverse effects, Medication adherence

Background
Antimuscarinics are the first-line therapy in the treat-
ment of overactive bladder (OAB). This applies to idio-
pathic OAB (iOAB) as well as neurogenic OAB (nOAB).
The use of antimuscarinics in patients with iOAB is
characterized by very low persistence rates. Results from
short-term studies show discontinuation rates ranging
from 4 to 31% [1]. The long-term persistence to

antimuscarinics in OAB is not well investigated. A sys-
tematic review conducted by Veenboer et al. found
that persistence beyond 1 year rarely exceeded 10% of
the patients [2]. These data might even represent an
overestimation of the persistence because reviews of
medical claims data show much higher discontinuation
rates (up to 83% within the first 30 days) [1]. Furthermore,
patients who have collected the prescribed medications
might not use them because of other reasons, like fear for
adverse effects.* Correspondence: mtijn@hotmail.com
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Regarding the use of benign prostate hyperplasia (BPH)
medication, a large population-based cohort study using an
administrative prescription database showed that the per-
sistence was 29% after one year [6].
Doses of solifenacin succinate (5 mg and 10 mg) once

daily (OD) have proven to be effective [7–9]. Haab et al.
showed that 81% of the patients completed 40 weeks of
open-label treatment with only 4,7% discontinuation be-
cause of adverse events [10]. Clinical and prescription
database studies demonstrated much lower continuation
rates varying from 9 to 35%. [11–15].
In our study we found a continuation rate of 40% after

12 months. This continuation rate is higher than found
in most other studies. We think that this difference
might be explained by the fact that the patients received
telephonic interviews regularly. This is somewhat in line
with other studies, which suggest that compliance to
OAB therapy improves with patient education about
OAB en its treatment [16, 17].
Furthermore, an additional difference in our study was

the possibility of adjusting the medication dose during
the study period. Patients who complained about side ef-
fects could receive a lower dose, whereas people who
had little effect could receive a higher dose. This possible
adjustment might have contributed to a higher persist-
ence. This observation might encourage other caregivers

to evaluate regularly patients who receive antimuscarinic
medication for OAB.
A possible tool for the future is the use of Short

Message Service (SMS) to improve utilization of and
adherence to anticholinergic medication. It is a simple
and inexpensive strategy, which has proven to help
patients taking their medications on time [18]. Fur-
thermore, it has been used to increase medication ad-
herence to a variety of medication classes on a short
term [19–22]. This tool could educate people with
OAB and help them to improve persistence with anti-
muscarinic medication on the long term.
A large screening survey performed in the USA to

identify patient-reported reasons for discontinuing
overactive bladder medication found that the most
mentioned reasons were: “didn’t work as expected”,”
switched to new medication”, “learned to get by with-
out medication” and “I had side effects” [23].
These reported reasons are similar to our study were

the main reasons to stop taking the medications were
lack of efficacy (39%), side effects (30%) and a combin-
ation of both (13%). A possible confounder of our study
is that Dutch patients usually have to pay a part of the
medication costs themselves when the product is still
patented. No one reported these costs as a reason to
stop, but we did not ask explicitly.
As mentioned before, antimuscarinic treatment in pa-

tients with neurogenic OAB has not been thoroughly
evaluated. Treatment for neurogenic OAB is important
in order to provide more bladder control, decrease urin-
ary incontinence and, therefore, decrease the risk of de-
cubitus ulcers, prevent UTI’s and ultimately to preserve
renal function [24]. Antimuscarinics are advised to use

Fig. 1 Patient distribution neurogenic OAB

Table 2 Persistence rate solifenacin after one year
Patients still using Patients discontinued Lost to FU

All patients 50 (40.7%) 61 (49.6%) 12 (9.7%)

Neurogenic OAB 23 (57.5%) 13 (32.5%) 4 (10%)

Idiopathic OAB 27 (32.5%) 48 (57.8%) 8 (9.7%)
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agent whereas 34.4% reinitiated with a different
anticholinergic agent.

DISCUSSION
Current American Urological Association guidelines
for OAB recommend anticholinergic drugs as first-line
pharmacologic treatments in persons who fail to
improve with behavioral therapies.11 This study
provides real-world data on patterns of anticholiner-
gic use over 2 years in a large cohort of patients
diagnosed with OAB. Over the course of 2 years,

almost all patients experienced at least 1 treatment
failure, and more than one half permanently discon-
tinued treatment. At least one half of these failures
and discontinuations occurred within the first 6
months after treatment initiation. Treatment failure
was found to be high regardless of anticholinergic
therapy choice, and adherence was suboptimal.

Several studies have examined the rates of treat-
ment failure involving anticholinergic therapies over a
6- to 12-month period. Depending on the study
design, the rates of treatment failure range from
24.5% to 95%.3,6,7,10,12 Studies that estimated treat-
ment failure through patient surveys reported rela-
tively low treatment failure rates (24.5%–45.0%)13,14

compared with claims analyses that typically reported
12-month rates 480%.3,6,7,10,12 The low rates of
discontinuation reported in patient surveys are not
surprising because patients tend to overstate their
adherence to medication. In addition, although sur-
veys use patient self-report to analyze treatment fail-
ure for all anticholinergic agents, claims analyses have
focused on treatment failure pertaining only to the
first anticholinergic. In the present study, we used
claims data to analyze treatment failure both for the
index anticholinergic and overall. During the 24-
month follow-up period, almost all patients failed to
improve with their index anticholinergic agent and
approximately one half (51.3%) permanently discon-
tinued all anticholinergic use.

One potential limitation of claims analyses of
anticholinergic use is that intermittent or “as-needed”
use is considered to be discontinued use of anticholi-
nergic therapy, likely overestimating the actual dis-
continuation rate. Although we defined treatment
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Figure 2. Treatment failure with anticholinergic
medication. Treatment failure was de-
fined as the proportion of patients
who discontinued therapy (ie, treat-
ment gap Z45 days) or who switched
anticholinergic medications. All pa-
tients were required to have a mini-
mum of 24 months’ continuous
eligibility from the index date.

Table IV. Treatment failure over time. Unless otherwise noted, values are given as number (%).

Patient No. 3 Months 6 Months 12 Months 18 Months 24 Months

N in each period (divisor)* 103,250 103,250 103,250 103,250 103,250
Treatment failures 51,073 (49.5) 73,267 (71.0) 86,105 (83.4) 91,754 (88.9) 94,683 (91.7)
Switched 3634 (3.5) 4241 (4.1) 5128 (5.0) 5638 (5.5) 5979 (5.8)
Discontinued 47,439 (45.9) 69,026 (66.9) 80,977 (78.4) 86,116 (83.4) 88,704 (85.9)
Restarted 3814 (3.7) 12,817 (12.4) 24,834 (24.1) 31,407 (30.4) 35,723 (34.6)
Discontinued permanently 43,625 (42.2) 56,209 (54.4) 56,143 (54.4) 54,709 (53.0) 52,981 (51.3)

*By design, no patients were lost to follow-up.
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Long-Term Patterns of Use and Treatment Failure With
Anticholinergic Agents for Overactive Bladder

Michael B. Chancellor, MD1; Kristen Migliaccio-Walle, BS2; Thomas J. Bramley, PhD2;
Sham L. Chaudhari, MS2; Catherine Corbell, PhD3; and Denise Globe, PhD3

1Beaumont Hospital, Royal Oak, Michigan; 2Xcenda, LLC, Palm Harbor, Florida; and 3Allergan Inc,
Irvine, California

ABSTRACT
Background: Overactive bladder (OAB) involves a

complex set of symptoms with a lifetime prevalence of
any symptom in !30% of women and 20% of men.
Anticholinergic agents are associated with poor med-
ication persistence in OAB treatment.

Objective: This study evaluated the long-term
patterns of use and treatment failure in patients
prescribed anticholinergic agents for OAB.

Methods: This was a nonexperimental, retrospec-
tive cohort study. Medical, pharmacy, and eligibility
data from the IMS LifeLink Health Plans Claims
Database were used. Men and women aged Z18
years were eligible for inclusion with an International
Classification of Diseases, Ninth Revision, Clinical
Modification, diagnosis of OAB in any field during the
patient study period from January 2005 to June 2010.
First documentation of a prescription filled between
July 2005 and June 2008 for an anticholinergic agent
was defined as the index prescription. Other inclusion
criteria were: Z1 pharmacy claim for an anticholi-
nergic drug between July 2005 and June 2008;
continuous enrollment 6 months before the index
date, during which no anticholinergic drugs were
filled; and 24 months of follow-up from the index
prescription. Study outcomes were treatment failure,
discontinuation, switch, reinitiation, and adherence.
Treatment failure was defined as having a treatment
discontinuation (ie, treatment gap of Z45 days) or
switching anticholinergic therapy.

Results: The analytic cohort comprised 103,250
patients with a mean age of 58.7 years. A majority
were female (73%) and privately insured (75%).
The vast majority of patients (91.7%) failed to
meet their treatment goals with their index anti-
cholinergic agent over the 24-month follow-up
period. Of these, 5.8% switched, 51.3% perm-
anently discontinued all anticholinergic agents,

and 34.6% reinitiated treatment sometime after
45 days. The mean (SD) time to treatment failure
was 159 (216.0) days, with a mean of 1.3 (0.5)
unique anticholinergic agents per patient. Forty-
eight percent of patients demonstrated appropriate
adherence as determined by a medication posses-
sion ratio Z80%.

Conclusions: This study provides real-world data
on treatment patterns over 2 years in a large cohort of
patients diagnosed with OAB. Despite the potential
for better adherence with some anticholinergic agents,
these analyses suggest that such benefits have not yet
been realized, and many patients end up without
effective pharmacotherapy. Thus, there is a need for
new therapies and strategies to increase persistence
and adherence to improve outcomes in OAB. (Clin
Ther. 2013;35:1744–1751)

& 2013 The Authors. Published by Elsevier, Inc.

Key words: anticholinergic medication, overactive
bladder, resource utilization, persistence, treatment
failure.

INTRODUCTION
Overactive bladder (OAB) is a condition involving a
complex set of symptoms, including urinary incon-
tinence, urgency, and frequency. OAB often goes
undiagnosed and is associated with urinary tract

Components of this analysis have been presented at the American
Urological Association Annual Meeting in San Diego, California May
4-8, 2013. A 1-year analysis from this same data set was presented at a
poster session at the 15th Annual International Society of Pharma-
coeconomics and Outcomes Research Annual European Congress in
November 3-7, 2012.

Accepted for publication August 24, 2013.
http://dx.doi.org/10.1016/j.clinthera.2013.08.017
0149-2918 & 2013 The Authors. Published by Elsevier, Inc.
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spasmodic, drug induced parkinsonism, urogenital disor-
der or unknown.

Data Collection
We collected data from THIN records on demographic
characteristics and potential risk factors including smok-
ing status, weight, height and alcohol consumption (data
on prostate specific antigen were infrequently recorded)
before the index date for all AUR cases and controls. We
also retrieved information on the number of physician
visits, referrals and hospitalizations in the year before
diagnosis. Data about prior specific comorbidities and con-
comitant medications were also collected.

Comorbidities examined included BPH, BOO, cardio-
vascular disease, diabetes, cancer, hypertension, hyperlip-
idemia, genitourinary infection, genitourinary disease,
coronary heart disease, cerebrovascular disease, anemia,
Parkinson’s disease, and peripheral and central nervous
system diseases. We also obtained data on the use of
nonsteroidal anti-inflammatory drugs, oral steroids, anti-
depressants, antipsychotics and acetaminophen.

Statistical Analysis
We estimated the relative risk and 95% confidence inter-
vals for AUR associated with antimuscarinic use com-
pared with nonuse using unconditional logistic regression
analyses. The CI values were determined using the logit
function of Stata® 10. With our sampling method the odds
ratio is an unbiased estimator of the incidence rate ratio or
RR.18 We adjusted for matching factors (age and calendar
year) and GP visits. No other variables affected the esti-
mate of antimuscarinics by more than 10%.

RESULTS
The overall incidence rate for AUR was 1.0 per 1,000
person-years after applying the confirmation rates
obtained from the validation questionnaires sent
to the general practitioners. The incidence rate
increased with age, ranging from 0.1 per 1,000
person-years in men 20 to 49 years old to 6.9 per
1,000 person-years in those 80 to 84 years old (see
figure).

Selected case and control characteristics as well
as their association with AUR are shown in table 1.
The risk of AUR increased in patients with a clinical
diagnosis of prostatism, BPH, prostate cancer, uri-
nary tract infection, incontinence/OAB, hematuria,
cystitis or BOO (table 2). In patients with Parkin-
son’s disease the RR of AUR appeared to be in-
creased but did not reach statistical significance (RR
1.5, 95% CI 1.0–2.1). No other central nervous sys-
tem disorders such as epilepsy or migraine were
associated with an increased risk of AUR (data not
shown).

With antimuscarinic use of 30 days or less (early
treatment) the RR of AUR was 8.3 (95% CI 4.8–14.2)
and with longer term use (greater than 30 days) the
RR decreased considerably (RR 2.0, 95% CI 1.2–3.1)
(table 3). When comparing early use (30 days or less)
to long-term use (greater than 30 days) the corre-
sponding RR was 4.2 (95% CI 2.3–7.8). Most current
users of antimuscarinics were taking a low/medium
dose. Compared with nonuse the RR was 2.8 (95% CI

Incidence Rate per 1000 Person-Years
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RISK OF ACUTE URINARY RETENTION WITH ANTIMUSCARINICS1444

Voiding Dysfunction

Do Oral Antimuscarinic Drugs Carry an Increased Risk of Acute
Urinary Retention?

Elisa Martín-Merino,*,† Luis Alberto García-Rodríguez,†
Elvira Luján Massó-González† and Claus G. Roehrborn‡
From the Spanish Center for Pharmacoepidemiological Research, Madrid, Spain (EMM, LAG, ELM) and the Department
of Urology, UT Southwestern Medical Center at Dallas, Dallas, Texas (CGR)

Purpose: We determined whether men treated with oral antimuscarinics are at
increased risk for acute urinary retention.
Materials and Methods: In this population based, retrospective cohort study
using a nested case-control design we analyzed data from a large primary care
database containing patient information entered by general practitioners in the
United Kingdom. Our study cohort comprised men 20 to 84 years old. Cases of
acute urinary retention were identified by reviewing diagnostic codes and were
confirmed in a random sample through questionnaires sent to the treating
physician.
Results: The overall incidence of acute urinary retention in the study cohort
(1,844) was 1.0 per 1,000 person-years, with the incidence rate increasing with
age. The first 30 days (early treatment) of antimuscarinic use was associated with
a relative risk of acute urinary retention of 8.3 (95% CI 4.8–14.2) and with longer
term use (more than 30 days) the relative risk was 2.0 (95% CI 1.2–3.1). The
relative risk of acute urinary retention was similar for low/medium and high
antimuscarinic doses (relative risk 2.8 vs 3.0, 95% CI 2.1–3.8 and 1.3–6.8,
respectively). The relative risk of acute urinary retention was highest during
early treatment for a urogenital indication (relative risk 14.2, 95% CI 6.8–29.6).
The risk of acute urinary retention was not increased when antimuscarinics were
used as antispasmodics or for drug induced parkinsonism.
Conclusions: Men prescribed antimuscarinics, particularly for a urogenital con-
dition, should be closely monitored during the first 30 days of treatment for signs
or symptoms of urinary retention.
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ACUTE urinary retention, a sudden,
sometimes painful inability to urinate,
requires medical intervention to relieve
symptoms. In men urinary retention is
often a complication of bladder outlet
obstruction, which can result from be-
nign prostatic enlargement caused by
benign prostatic hyperplasia. In some
cases urinary retention develops from
bladder dysfunctions concurrent with

or secondary to BOO.1,2 It can also oc-
cur as a consequence of neurological
disease or injury,3–5 infection,6 phar-
macotherapy7 or surgical procedures to
treat urinary incontinence.8,9

Overactive bladder is a clinical
syndrome of urgency with or with-
out urgency incontinence, and often
with increased daytime frequency
and nocturia.10 Overactive bladder in

Abbreviations
and Acronyms
AUR ! acute urinary retention
BMI ! body mass index
BOO ! bladder outlet obstruction
BPH ! benign prostatic
hyperplasia
GP ! general practitioner
LUTS ! lower urinary tract
symptoms
OAB ! overactive bladder
PLESS ! Proscar® Long-Term
Efficacy and Safety Study
PSA ! prostate specific antigen
RR ! relative risk
THIN ! The Health Improvement
Network

Submitted for publication February 23, 2009.
Supported by Pfizer Inc.
Study received ethics review board approval.
* Correspondence: CEIFE - Centro Español de

Investigación Farmacoepidemiológica, Almirante
28, 2°, 28004 Madrid, Spain (telephone: "34 91
524 0237; FAX: "34 91 531 2871; e-mail:
elisaceife@telefonica.net).

† Financial interest and/or other relationship
with Pfizer.

‡ Financial interest and/or other relationship
with GlaxoSmithKline, VA Corporate Studies, the
National Institute of Diabetes and Digestive and
Kidney Diseases, Southwest Oncology Group,
Urologix, Cancer and Leukemia Group B (CALGB)
Clinical Trial Group, Sanofi-Aventis, Pfizer, Lilly
ICOS, Aeterna Zentaris and Spectrum Pharmaceu-
ticals.

1442 www.jurology.com
0022-5347/09/1824-1442/0 Vol. 182, 1442-1448, October 2009
THE JOURNAL OF UROLOGY® Printed in U.S.A.
Copyright © 2009 by AMERICAN UROLOGICAL ASSOCIATION DOI:10.1016/j.juro.2009.06.051

Voiding Dysfunction

Do Oral Antimuscarinic Drugs Carry an Increased Risk of Acute
Urinary Retention?

Elisa Martín-Merino,*,† Luis Alberto García-Rodríguez,†
Elvira Luján Massó-González† and Claus G. Roehrborn‡
From the Spanish Center for Pharmacoepidemiological Research, Madrid, Spain (EMM, LAG, ELM) and the Department
of Urology, UT Southwestern Medical Center at Dallas, Dallas, Texas (CGR)

Purpose: We determined whether men treated with oral antimuscarinics are at
increased risk for acute urinary retention.
Materials and Methods: In this population based, retrospective cohort study
using a nested case-control design we analyzed data from a large primary care
database containing patient information entered by general practitioners in the
United Kingdom. Our study cohort comprised men 20 to 84 years old. Cases of
acute urinary retention were identified by reviewing diagnostic codes and were
confirmed in a random sample through questionnaires sent to the treating
physician.
Results: The overall incidence of acute urinary retention in the study cohort
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term use (more than 30 days) the relative risk was 2.0 (95% CI 1.2–3.1). The
relative risk of acute urinary retention was similar for low/medium and high
antimuscarinic doses (relative risk 2.8 vs 3.0, 95% CI 2.1–3.8 and 1.3–6.8,
respectively). The relative risk of acute urinary retention was highest during
early treatment for a urogenital indication (relative risk 14.2, 95% CI 6.8–29.6).
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A B S T R A C T

Bladder dysfunction is common in persons with MS (PwMS), often due to detrusor muscle overactivity.
Anticholinergic medications are considered the first line treatment for bladder dysfunction and are known to
worsen cognition in healthy older adults and in persons with dementia. Yet, it is not known if these medications
have the same effect on PwMS. Thus, the Objective of this prospective matched-cohort study was to determine if
anticholinergic medications affect objective measures of cognition in PwMS. We recruited PwMS starting either
oxybutynin or tolterodine (cases). Cases and controls were tested with the Brief International Cognitive
Assessment for MS (BiCAMS) battery prior to starting anticholinergic medications and 12 weeks later. The
primary outcome was change on the Symbol Digit Modalities Test (SDMT) between groups; secondary outcomes
were changes on the other BiCAMS measures. Analysis of Covariance with baseline measures as covariates to
assess the significance of between group differences was performed at 12 weeks. Forty eight PwMS starting
anticholinergic medications and 21 matched PwMS controls were recruited. There was a significant difference
(p < 0.001) in the change on the cognitive measures over 12 weeks between groups. The controls demonstrated
improvement, consistent with practice effect, while the cases remained unchanged. This study demonstrates that
anticholinergic medications may have a negative effect on cognition in PwMS; further confirmatory studies are
needed.

1. Introduction

Bladder function is commonly affected in persons with MS (PwMS);
the incidence of increased urinary urgency, frequency and/or incon-
tinence reported in PwMS ranges from 64 to 88% and is most frequently
associated with detrusor muscle over activity on urodynamic testing
[1]. These symptoms are very distressing to PwMS and can have a
negative effect on quality of life. Anticholinergic medications are
commonly used in PwMS to treat bladder dysfunction. Contraction of
bladder detrusor muscles is mediated by acetylcholine acting on mus-
carinic receptors [2]. Anticholinergic medications block the action of
acetylcholine at muscarinic receptors to reduce the frequency and in-
tensity of involuntary detrusor contractions, and alter the sensory
properties of the urothelium. Anticholinergic medications cross the
blood brain barrier and can act centrally on muscarinic receptors in the
brain and thus can have an effect on cognitive function. Anticholinergic
medications are known to worsen cognitive function in patients with
dementia, including Alzheimer's disease (AD), Mild Cognitive

Impairment (MCI), and dementia in Parkinson's disease [3–5]. Further,
healthy older people taking anticholinergic medication often demon-
strate a decline in cognitive ability, specifically information processing
speed, attention and memory [6–10]. Studies have shown that antic-
holinergic medications may lead to an increased development of de
novo dementia, and brain atrophy [11,12]. Cognitive impairment is a
common symptom in PwMS, affecting 40–65% of patients [13]; it is
unknown to what extent these medications will affect cognitive pro-
cesses in PwMS. The objective of this study was to determine whether
treatment with anticholinergic medications for bladder dysfunction,
specifically oxybutynin and tolterodine, affects objective measures of
cognitive function in PwMS.

2. Methods

This was a prospective matched-cohort study. We evaluated PwMS
who were to be treated with either oxybutynin or tolterodine who
presented with frequency, urgency or urgency incontinence suggestive
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Adverse Event Assessment of Antimuscarinics for
Treating Overactive Bladder: A Network Meta-Analytic
Approach
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Abstract

Background: Overactive bladder (OAB) affects the lives of millions of people worldwide and antimuscarinics are the
pharmacological treatment of choice. Meta-analyses of all currently used antimuscarinics for treating OAB found similar
efficacy, making the choice dependent on their adverse event profiles. However, conventional meta-analyses often fail to
quantify and compare adverse events across different drugs, dosages, formulations, and routes of administration. In
addition, the assessment of the broad variety of adverse events is dissatisfying. Our aim was to compare adverse events of
antimuscarinics using a network meta-analytic approach that overcomes shortcomings of conventional analyses.

Methods: Cochrane Incontinence Group Specialized Trials Register, previous systematic reviews, conference abstracts, book
chapters, and reference lists of relevant articles were searched. Eligible studies included randomized controlled trials
comparing at least one antimuscarinic for treating OAB with placebo or with another antimuscarinic, and adverse events as
outcome measures. Two authors independently extracted data. A network meta-analytic approach was applied allowing for
joint assessment of all adverse events of all currently used antimuscarinics while fully maintaining randomization.

Results: 69 trials enrolling 269229 patients were included. Similar overall adverse event profiles were found for darifenacin,
fesoterodine, transdermal oxybutynin, propiverine, solifenacin, tolterodine, and trospium chloride but not for oxybutynin
orally administered when currently used starting dosages were compared.

Conclusions: The proposed generally applicable transparent network meta-analytic approach summarizes adverse events in
an easy to grasp way allowing straightforward benchmarking of antimuscarinics for treating OAB in clinical practice. Most
currently used antimuscarinics seem to be equivalent first choice drugs to start the treatment of OAB except for oral
oxybutynin dosages of $10 mg/d which may have more unfavorable adverse event profiles.
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Introduction

Overactive bladder (OAB) is a widespread chronic illness that
affects the lives of millions of people worldwide at all ages but is
more common in the elderly with a prevalence of up to 31% in
women and 42% in men aged over 75 years [1]. OAB has a major
impact on quality of life, affecting emotional, social, sexual,
occupational, and physical aspects of daily life [2–4], and it is
associated with a greater risk of falls and injuries, including
fractures [5], which may even lead to death. Besides the
debilitating manifestations for patients, OAB also imposes
substantial economic burden as direct annual costs are comparable

to those of other chronic diseases such as dementia and diabetes
mellitus [6].

Non-surgical treatment is the mainstay of therapy for OAB
including lifestyle modifications, behavioral therapy, biofeedback,
bladder training, medication and a combination of these options.
Antimuscarinics are the pharmacological treatment of choice for
OAB. Seven antimuscarincs (darifenacin, fesoterodine, oxybuty-
nin, propiverine, solifenacin, tolterodine, and trospium chloride)
with different dosages, formulations, and routes of administration
are currently used for treating OAB and all have well-established
and similar efficacy (figure S1) shown in systematic reviews [7–13],
so that the selection of the most appropriate depends on their
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more common in the elderly with a prevalence of up to 31% in
women and 42% in men aged over 75 years [1]. OAB has a major
impact on quality of life, affecting emotional, social, sexual,
occupational, and physical aspects of daily life [2–4], and it is
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comparison [104]. As the weights are inversely proportional with
the variance, this would mean that the weights of the crossover
studies should be increased. We performed a sensitivity analysis
increasing the weights of studies with a crossover design with a
factor two, showing only minimal differences with the presented
results. Although our figures summarize the adverse event profiles
of the antimuscarinics, it is unclear how predictive the mean values
are for an individual patient.

We categorized the antimuscarinics based on the daily dosage
used in clinical practice, but differences in medication frequency
and formulations were not considered. Only for tolterodine a
reasonable number of studies with both immediate and extended
release formulations were available. However, using our meta-
analytic approach, the influence of the release on the occurrence of
adverse events could easily be investigated by entering an
interaction term with treatment into the regression model. Almost
all studies published are fixed dose trials and we excluded the few
studies that did not clearly specify the dose regarding adverse events.
This is an important limitation since in clinical practice the dose of a
drug is often titrated and flexible dose studies tend to report fewer
adverse events. Duration of treatment had no significant influence

on the adverse event profiles but absence of evidence is not evidence
of absence. None of the trials reported whether and how many
patients had two or more adverse events. Therefore, we had to
assume that the occurrence of an adverse event was independent of
the presence of another, although this might be more complex in
clinical reality. Moreover, policy and completeness of adverse event
reporting changed during the last 20 years and differ between the
trials. The impact of this variability on the results is difficult to
determine, but under-reporting of adverse events, particularly in
earlier trials, is likely. It might be argued, that the grading of adverse
events should be based on patients’ opinion, taking into account that
patients’ and physicians’ values and preferences can differ widely
[105]. Basing the grading system on patients’ preferences would
imply an interview in a representative and extensive sample.
However, this would require an additional study that certainly
should be performed to include patients’ grading in this analysis. As
the decision for a specific antimuscarinic treatment is usually taken
by the physician who is supposed to have a deliberate overview of
the manifestations of a specific adverse event, we decided to base
our grading of adverse events on the consensus of 10 independent
experts.

Figure 1. Overall adverse event profiles (from 69 trials) of different antimuscarinic treatments and dosages per day compared with
placebo (reference line through 0). The orange lines represent the currently used starting dosages (oxybutynin 15 mg/d and trospium chloride
60 mg/d may also be used as starting dosages).# mean, 95% confidence interval, TDS transdermal system, VAS visual analogue scale.
doi:10.1371/journal.pone.0016718.g001
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4.2.1 Antimuscarinic drugs

Summary of evidence LE
There is limited evidence that one antimuscarinic drug is superior to an alternative antimuscarinic drug for 
cure or improvement of urgency urinary incontinence.

1b

Higher doses of antimuscarinic drugs are more effective to cure or improve urgency urinary incontinence, 
but with a higher risk of side effects.

1b

Once daily (extended release) formulations are associated with lower rates of adverse events compared to 
immediate release ones, although similar discontinuation rates are reported in clinical trials. 

1b

Dose escalation of antimuscarinic drugs may be appropriate in selected patients to improve treatment 
effect although higher rates of adverse events can be expected.

1b

Transdermal oxybutynin (patch) is associated with lower rates of dry mouth than oral antimuscarinic drugs, 
but has a high rate of withdrawal due to skin reaction.

1b

4.2.3.3 Recommendations for antimuscarinic drugs

Recommendations GR
Offer antimuscarinic drugs for adults with urgency urinary incontinence who failed conservative treatment. A
Consider extended release formulations in patients who do not tolerate immediate release antimuscarinics. A
If antimuscarinic treatment proves ineffective, consider dose escalation or offering an alternative treatment. B
Consider using transdermal oxybutynin if oral antimuscarinic agents cannot be tolerated due to dry mouth. B
Offer and encourage early review (of efficacy and side effects) of patients on antimuscarinic medication for 
urgency urinary incontinence.

C

4.2.4 Antimuscarinic agents: adherence and persistence

Summary of evidence LE
Adherence to antimuscarinic treatment is low and decreases over time because of lack of efficacy, adverse 
events and/or cost.

2

Most patients will stop antimuscarinic agents within the first three months. 2

4.2.5 Antimuscarinic and beta3 agonist agents, the elderly and cognition

Summary of evidence LE
Antimuscarinic drugs are effective in elderly patients. 1b
Mirabegron has been shown to efficacious and safe in elderly patients. 1b
In older people, the cognitive impact of drugs which have anticholinergic effects is cumulative and 
increases with length of exposure.

2

Oxybutynin may worsen cognitive function in elderly patients. 2
Solifenacin, darifenacin, fesoterodine and trospium have been shown not to cause cognitive dysfunction in 
elderly people in short-term studies.

1b

4.2.5.2.13 Additional recommendations for antimuscarinic drugs in the elderly

Recommendations GR
In older people being treated for urinary incontinence, every effort should be made to employ 
nonpharmacological treatments first.

C

Long-term antimuscarinic treatment should be used with caution in elderly patients especially those who 
are at risk of, or have, cognitive dysfunction.

B*

When prescribing antimuscarinic for urgency urinary incontinence, consider the total antimuscarinic load in 
older people on multiple drugs.

C

Consider the use of Mirabegron in elderly patients if additional antimuscarinic load is to be avoided. C

*Recommendation based on expert opinion.

F.C. Burkhard (Chair), J.L.H.R. Bosch, F. Cruz, G.E. Lemack, 
A.K. Nambiar, N. Thiruchelvam, A. Tubaro, 
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ANTICHOLINERGIQUES ET  HAV  NEUROGÈNE

Efficacité oui, mais … à quel prix



• Initiation d’un traitement anticholinergique 
– À dose progressive
– Respect des horaires de prises (Trospium ++)
– Prévenir des effets secondaires
– S’assurer de la qualité de la vidange vésicale avant et sous traitement

Tous les anticholinergiques exposent au risque rétention urinaire: 
Evaluation avant et sous traitement de la ++ vidange vésicale

ANTICHOLINERGIQUES ET  HAV  NEUROGÈNE

• En cas d’échec d’une monothérapie:
– Changement de monothérapie 

– Dépassement des posologies usuelles 
– Association de deux anticholinergiques 

– Combinaison thérapeutique: anticholinergique/beta 3/stimulation tibiale

• Choix de la molécule en fonction des risques d’intolérance et des contraintes 
(nb de prise, remboursement)



Mirabegron,  BETMIGA

AMM, non remboursé

Efficacité équivalente à celle de la solifenacine
Effet dose dépendante à partir de 50 mg 
Efficacité rapportée chez le patient neurologique
 En monothérapie `
 et en association aux anticholinergiques 
Tolérance digestive possiblement meilleure (sécheresse de bouche, constipation)

BETA 3 ADRENERGIQUES  ET  HAV  NEUROGÈNE

Ayodhia Soebadi et al.,  Urol Int 2019 

Etude rétrospective
• 287 patients neurologiques
• Mirabegron 50mg

RCT, prospective
91 SEP, B3 adrénergique vs Anticholinergiques

Glycas et al., World J Urol 2021



Conclusions: Although mirabegron demonstrates similar clinical 
efficacy to anticholinergics in MS patients, its effect on 
urodynamic parameters in patients with SCI cannot be considered 
satisfactory. It has a good safety profile with mild cardiovascular 
side effects.

Beta 3 agonistes adrenergiques

Conclusions: Among patients with SCI or MS, we 
demonstrated non-significant trends towards improvement in 
some urodynamic parameters with mirabegron 50 mg 
compared to placebo, and a significantly lower neurogenic 
bladder symptom burden.

Conclusion: Vibegron therapy improved the 
bladder capacity and bladder compliance of 
individuals with NLUTD and SCI

Dernières publications…
Efficaces, mais amélioration 
urodynamique inconstante
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Principe physiologique: L’activation d’une voie de conduction nerveuse stimule 
ou inhibe (module) la conduction nerveuse dans une autre voie (Fall 1991)

Stimulation racines sacrées

Stimulation N tibial

Stimulation vaginale, 
N pudendal. 
N dorsal verge

Intérêt de la stimulation électrique en urologie connu depuis plus de 30 ans.

MODULATION DU REFLEXE MICTIONNEL ET  HAV  NEUROGÈNE



Stimulation transitoire répétée à la cheville du nerf tibial 
Nerf mixte, contingent de fibres L4-S3, 
Electrode implantée (percutanée) ou adhésive (transcutanée)

Origines de la TNS et acupuncture

• Technique
• Aiguille fine gauge 
• Stimulation électrique
• Flexion des orteils et réponses sensitives
➔ position correcte de l’aiguille

• Lieu de la stimulation site : point SP6 utilisé pour traiter 
les problèmes urologiques 
➔ TNS = variation de l’électroacupuncture

Waichi Sugiyama
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MÉCANISMES D’ACTION ENCORE DISCUTÉS 

• ACTION LOCALE DIRECTE SUR L’EFFECTEUR MUSCULAIRE 
 Þ INHIBITION CONTRACTION DÉTRUSOR , ↑CAP VÉSICALE 
CHEZ CHAT/ CYSTITE CHIMIQUE. (TAI 2011)

• ACTION SPINALE : MODULATION RÉFLEXE PAR ACTION 
MÉTABOLIQUE AU NIVEAU SACRÉ( ↓PROTÉINE C FOS) (CHANG 1998). 

• ACTION SUPRA SPINALE :   INDUCTION D’UNE NEURO-PLASTICITÉ 

PAR LA STIMULATION CHRONIQUE ++ (FINAZZI 2009): 
MODIFICATION CARTOGRAPHIE SOUS STIMULATION DANS L’HAV 
(DASGUPTA 2005)



Electrode aiguille 34 Gauges, 
insertion à 60°, 5 cm au dessus de 
la malléole interne
Intensité 0.5 à 10 mA selon seuils 
sensitifs et moteurs, 20 Hz, 200 µs

Séances de 30 minutes, 1à 
3/semaines, minimum 12 semaines 
(Vandoninck 2003)

En milieu médicalisé 
FDA 2000, Appareillage non disponible en 

France

Voie percutanée
(électrodes 
aiguille ) 

Voie transcutanée
(électrodes adhésives) 

Eléctrodes adhésives sus et sous malléolaire interne

• Connectées à un appareil portable externe, 

• Intensité 0 à 70 mA, 10 à 15 Hz, 150 à 200 µs 

• Stimulation de 20 minutes, 1 fois/j

• A domicile, auto administré

• AMM 2010, LPPR, location 26 sem) ou achat

8

QU’EST-CE QUE LA STIMULATION ÉLECTRIQUE 
NEUROMUSCULAIRE TRANSCUTANÉE TIBIALE POSTÉRIEURE 
(PTNS) ? INTERPRÉTATION DU FONCTIONNEMENT:

DANS L’HYPERACTIVITÉ VÉSICALE :
Le principe général de la stimulation électrique en urologie est d’activer une voie de 

conduction nerveuse pour stimuler ou inhiber la conduction nerveuse d’une autre 

voie, et ainsi moduler le contrôle neurologique de l’appareil vésico-sphinctérien. 

Le nerf tibial postérieur est un nerf mixte composé de fibres nerveuses issues des 

segments L4-S3 qui participent à l’innervation périnéale et vésicale. Le principe de 

la stimulation du nerf tibial postérieur consiste à stimuler les afférents périphé-

riques de ce nerf afin d’entraîner une modulation du réflexe mictionnel.
La stimulation du nerf tibial postérieur (PTNS) est décrite comme une modalité 
efficace pour traiter les troubles vésico-sphinctériens.
Elle présente également l’avantage d’être non-invasive, fcile à mettre en oeuvre et 

d’un faible coût. Cette technique peut aujourd’hui être déjà prescrite en première 

intention, au même titre que les anticholinergiques, et avant de passer à des mo-

dalités comme l’injection de toxine botulique ou l’implantation d’un neuromodula-

teur des racines sacrées.

Programmes recommandés : U-01 ou U-03

Utilisation : 1 à 2 séances quotidiennes de 20 minutes chacune

Placement des électrodes
pour les protocoles 
par stimulation S.P.I.

Urostim 2
(Schaw médico)
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fréquence mictionnelle 

fuites

↑Capacité vésicale
Pression détrusorienne max 
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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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Long Term Sustained Therapeutic Effects of Percutaneous
Posterior Tibial Nerve Stimulation Treatment ofNeurogenic

Overactive Bladder in Multiple Sclerosis Patients:
12-Months Results

Sibel Canbaz Kabay,1 Sahin Kabay,2* Emine Mestan,2 Mustafa Cetiner,2 Selahattin Ayas,1 Mehmet Sevim,2

Hilmi Ozden,3 and Handan Ozisik Karaman4

1Department of Neurology, Dumlupinar University Faculty of Medicine, Kutahya, Turkey
2Department of Urology, Dumlupinar University Faculty of Medicine, Kutahya, Turkey

3Department of Anatomy, Eskisehir Osmangazi University Faculty of Medicine, Eskisehir, Turkey
4Department of Neurology, Canakkale 18 Mart University Faculty of Medicine, Canakkale, Turkey

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.

Key words: electrical stimulation; multiple sclerosis; neuromodulation; PTNS; urinary incontinence; urodynamics

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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patients. Patients with a suprapontine lesion, such as PD 
and stroke, develop OAB due to uninhibited detrusor con-
tractions, whereas patients with a spinal cord lesion, such 
as transverse myelitis and traumatic spinal cord injury, 
develop OAB due to the emergence of previously dormant 
C-fibre-mediated reflex detrusor contractions at the level 
of the spinal cord [28, 29]. On the other hand, the cause 
of LUT dysfunction in patients with idiopathic OAB is 
uncertain, and myogenic, urothelial and occult neurogenic 
mechanisms have been hypothesised [30]. Importantly, no 
significant side effects were noted in either group.

Though there was a significant improvement in bladder 
diary and questionnaire scores in the group as a whole, 
only patients with neurological disease showed a signifi-
cant improvement. This is contrary to the findings from 
previous studies [7, 31] and could possibly reflect small 
sample size and lack of statistical power. The study was 
not specifically designed to compare idiopathic and neu-
rogenic OAB and therefore, though there is a sugges-
tion that the outcomes of PTNS are more favourable in 
patients with neurogenic OAB, a randomised controlled 
study designed to compare the neurogenic and idiopathic 

Fig. 2  Values at baseline and at week 12 to visually depict the change in scores

Table 3  Improvement in questionnaire and bladder diary parameters after 12 sessions of PTNS treatment showing significant improvement in 
cohort of patients with OAB

BD bladder diary, IQR interquartile range, ICIQ International Consultation on Incontinence Questionnaire, LUTS lower urinary tract symptoms, 
qol quality of life, OAB overactive bladder, PTNS percutaneous tibial nerve stimulation

Entire cohort Idiopathic OAB Neurogenic OAB p values (improve-
ment in symptoms:
idiopathic vs. neu-
rogenic OAB)

Change in ICIQ-OAB total 
score; median (IQR)

− 3 (− 11.5, 5) (p = 0.01) − 5.5 (− 19, 3.5) (p = 0.2) − 4 (− 9.3, 2.5) (p = 0.04) 0.19

Change in ICIQ-LUTSqol total 
score; median (IQR)

− 16 (− 57, 6.5) (p = 0.004) − 16 (− 62, 18) (p = 0.4) − 34 (− 53, 4.8) (p = 0.05) 0.35

Change in 24-h urinary fre-
quency

(BD); median (IQR)

− 1.67 (− 3.0, 0.33) (p = 0.002) − 1.7 (− 3.7, 0.3) (p = 0.4) − 0.85 (− 2.8, 0.4) (p = 0.3) 0.50

Change in mean bladder urge 
score (BD); median (IQR)

− 0.0 (− 0.61, 0.13) (p = 0.14) − 0.3 (− 1.1, 0.1) (p = 0.6) 0 (− 0.4, 0.2) (p = 0.9) 0.35

Change in mean number of 
incontinence episodes (BD); 
median (IQR)

− 0.0 (− 1, 0) (p = 0.01) − 0.7 (− 3, 0) (p = 0.8) − 0.2 (− 1, 0.2) (p = 0.8) 0.36

E F F E T  M A I N T E N U,  AU T O R I S A N T  D E S  C YC L E S  S É Q U E N T I E L S
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effects of PTNS on NDO in patients with MS. Acute urodynamic
effects of PTNS in NOAB were studied with different
neurological disorders including MS, spinal cord injury, and
PD.12,25,26 In our previous studies we reported the effects of
PTNSwith acute urodynamic parameters on NDO inMS and PD
patients and we found an increase of first involuntary detrusor
contraction volume and of cystometric capacity with NOAB
patients.12,26 Also in another studywe investigated the effect of
PTNS in MS patients with OAB and we reported improvements
in urodynamic and voiding parameters after 12 weeks of PTNS
treatment.11 The 12 month results of our study demonstrated
strong evidence that PTNS has durability, and is an effective

and long-term safe treatment for NOAB in MS patients. The
therapeutic effects achieved at the end of the initial 12 weekly
treatments were sustained without decrease for patients who
continued through to 12 months of this study. The voiding
diary parameters of daytime frequency, nocturia, urge inconti-
nence episodes, and urgency episodes were all significantly
improved from baseline (P< 0.001, for all parameters) and this
improvement was sustained with therapy through to 12
months. Consistent with objective voiding diary results, the
ICIQ-SF, OABv8, and OAB-q scores further confirm sustained
improvement over 12 months reflecting the clinical signifi-
cance of changes for patients. Themajor limitation of our study

TABLE II. ICIQ-SF, OABv8, OAB-q Changes From Baseline

Baseline
12

weeks

% change
from

baseline
6

month

% change
from

baseline
9

month

% change
from

baseline
12

month

% change
from

baseline P-value

OAB-q 60.42! 11.45 21.23! 5.07 64.9 21.19! 5.80 65 21.04! 5.34 65.2 20.76! 5.05 65.7 <0.001
ICIQ-

SF
17.38! 2.29 6.66! 1.27 61.7 6.66! 1.35 61.7 6.42! 1.43 63.1 6.38! 1.35 63.3 <0.001

OABV8 27.76! 8.38 8.38! 1.74 69.9 8.28! 1.73 70.2 8.23! 1.41 70.4 8.04! 1.6 71.1 <0.001

Fig. 3. The change from baseline on the ICIQ-SF, OABv8, OAB-q through 12 months of follow-up.
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Introduction

Overactive bladder (OAB) is a chronic syndrome defined as 
urinary urgency, frequency and nocturia with or without urge 
incontinence (1). The prevalence of OAB is about 16% in the 
European and American adult and it increases with age and 
is approximately 30% in women over the age of 65 years (2). 
With such a prevalence, OAB affects millions of people on 
their quality of life and medical expenditure (3,4). 

Currently, the anticholinergic/muscarinic drugs (ACDs) 

are the mainstay for the treatment of OAB. Though they 
have pronounced ability to improve the symptoms of a big 
amount of patients with OAB, the drug discontinuation is 
high with a mean rate of 84% at 12 months, as a result of its 
systemic anticholinergic side effects, insufficient response 
and enduring costs (5,6).

Given the limitation mentioned above, there is a growing 
requirement for other therapy methods that had less side 
effect, less costs and same therapeutic effect as ACDs. 

Original Article

Effectiveness and safety of tibial nerve stimulation versus 
anticholinergic drugs for the treatment of overactive bladder 
syndrome: a meta-analysis
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with ACDs in terms of urge incontinence. The pooled 
MD for urge incontinence was –1.11 (95% CI: –1.66 to 
–0.55, P<0.001), indicating a significant stronger power in 
TNS for reducing urge incontinence. In terms of urgency 
and voided volume, Figure 2D,E displays meta-analysis 
comparing TNS with ACDs. The pooled MDs were –0.57 
(95% CI: –1.93 to 0.79, P=0.41) and 11.61 (95% CI: –3.95 
to 27.18, P=0.14) respectively, which indicated that there 
was no statistically significant difference between the two 
interventions on decreasing urgency and increasing voided 

volume.
As displayed in Figure 3A,B, the pooled MDs for change 

of OAB-qSF 6 and OAB-qSF13 were -0.13 (95% CI: –0.51 
to 0.26, P=0.52) and –0.20 (95% CI: –0.61 to 0.21, P=0.34) 
respectively, indicating no statistically significant difference 
on the effect of improving OAB-qSF 6, OAB-qSF13. In the 
assessment of PGI-I (Figure 3C), the pooled MD was –0.46 
(95% CI: –0.84 to –0.08, P=0.02), which indicated that 
TNS had a better power on the effect of improving PGI-I 
than ACDs. 

Figure 2 Forest plot for the changes of micturition per day, nocturia per night, urgency episodes per day, incontinence episodes per day and 
voided volume each time. TNS, tibial nerve stimulation; ACD, anticholinergic drug.
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Introduction

Overactive bladder (OAB) is a chronic syndrome defined as 
urinary urgency, frequency and nocturia with or without urge 
incontinence (1). The prevalence of OAB is about 16% in the 
European and American adult and it increases with age and 
is approximately 30% in women over the age of 65 years (2). 
With such a prevalence, OAB affects millions of people on 
their quality of life and medical expenditure (3,4). 

Currently, the anticholinergic/muscarinic drugs (ACDs) 

are the mainstay for the treatment of OAB. Though they 
have pronounced ability to improve the symptoms of a big 
amount of patients with OAB, the drug discontinuation is 
high with a mean rate of 84% at 12 months, as a result of its 
systemic anticholinergic side effects, insufficient response 
and enduring costs (5,6).

Given the limitation mentioned above, there is a growing 
requirement for other therapy methods that had less side 
effect, less costs and same therapeutic effect as ACDs. 
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Sensitivity analysis was conducted, and when ruling out 
the study of Peters 2009 and Preyer 2015 respectively, the 
pooled MDs of change of micturition were –1.39 (95% CI: 
–1.94 to 0.83, P<0.001) and –1.32 (95% CI: –1.85 to 0.79, 
P<0.001), which meant TNS might have a better effect in 
improving micturition compared with ACDs.

Safety assessment

With regard to safety profile, there was no severe adverse 
event in the current study. The incidence of any side effects 
is 11.1% and 33.7% in the TNS cohort and the ACDs 

cohort respectively and most of the side effects were mild 
or moderate, including dry mouth and constipation in the 
ACDs group and puncture pain in the TNS group. As 
shown in Figure 4, the incidence of discontinuation because 
of an AE was compared between the TNS group and ACDs 
group and the relevant OR was 0.13 (95% CI: 0.03 to 
0.51, P=0.003), indicating that TNS had significantly less 
discontinuation because of an AE than ACDs.

Discussion

TNS and ACDs are both efficient on improving OAB 

Figure 3 Forest plot for the changes of PGI-I, OAB-q SF 6 and OAB-q SF 13. PGI-I, Patien Global Impression of Improvement 
questionnaire; OAB-q SF 6, Overactive Bladder questionnaire Short Form 6 items; OAB-q SF 13, Overactive Bladder questionnaire Short 
Form 13 items; TNS, tibial nerve stimulation; ACD, anticholinergic drug.
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Figure 4 Forest plot for meta-analysis of discontinuation because of an adverse event. TNS, tibial nerve stimulation; ACD, anticholinergic 
drug.
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Introduction
Multiple sclerosis (MS) is the most common immune-
mediated demyelinating disease of the central nerv-
ous system in young adults.1 Neurogenic bowel 
dysfunctions (NBDs) in the form of functional consti-
pation (FC) and/or fecal incontinence (FI) affect up to 
73% of MS patients.2–8 FC is the individual percep-
tion of difficulty in releasing stools, and affects 35%–
54% of MS patients compared to 5% of general 
population.8,9 FI is instead the involuntary loss of 
stools or flatus over at least 1 month, and affects 
29%–51% of the MS patients and 2% of the general 

population.9,10 Notably, NBD is among the most both-
ersome symptoms in MS patients3–6,11 and can start at 
early stages of the disease even in patients with low 
disability, leading to a significant psychological bur-
den, negative impact on daily living activities, and 
inability to work.8,12

Symptomatic treatments have been studied in MS, 
including bowel regime, abdominal massage, bowel 
biofeedback, laxatives, transanal irrigation, and neu-
romodulation (especially sacral neuromodulation, 
SNM). Recharge-free SNM devices should be 

Effectiveness of percutaneous posterior  
tibial nerve stimulation for the management  
of bowel dysfunction in multiple  
sclerosis patients

Rosaria Sacco , Andrea Braga, Giulio Disanto, Giuseppe Alessandro Digesu, Paolo Maino,  
Eva Koetsier, Giorgio Caccia, Maurizio Serati, Julien Renard, Claudio Gobbi   
and Chiara Zecca

Abstract
Background: Neurogenic bowel dysfunctions (NBDs) in the form of both fecal incontinence (FI) and 
functional constipation (FC) are frequent in multiple sclerosis (MS) patients and significantly affect their 
quality of life. Therapeutic options are limited.
Objective: To investigate effectiveness of percutaneous posterior tibial nerve stimulation (PTNS) in MS 
patients suffering from FI and FC.
Methods: Prevalence and severity of FI and FC were prospectively collected among MS patients under-
going 12 weeks of PTNS for neurogenic bladder. The Cleveland Clinic Fecal Incontinence Score (CCFIS) 
and the Rome III criteria were used to define FI and FC, respectively. Subjective treatment satisfaction 
was estimated using the Benefit Satisfaction and Willingness to Continue (BSWC) questionnaire.
Results: A total of 60 patients undergoing PTNS suffered from NBDs (25 FI+/FC+, 5 FI+/FC–, 30 FI–/
FC+). Median CCFIS decreased after PTNS from 12.0 (11.0–13.0) to 8.5 (7.0–11.0, p < 0.001), with 
particular improvements in liquid and flatal incontinence, pads’ need, and lifestyle restrictions. Seven 
patients became FC free after PTNS and no patients developed FC during the study (p = 0.023). More than 
50% of the patients were satisfied and willing to continue PTNS at study end.
Conclusion: PTNS represents a valid minimally invasive alternative treatment for MS patients suffer-
ing from NBDs.

Keywords: Multiple sclerosis (MS), neurogenic bowel dysfunctions (NBDs), fecal incontinence (FC), 
functional constipation (FC), percutaneous posterior tibial nerve stimulation (PTNS), Cleveland Clinic 
Fecal Incontinence Score (CCFIS), Rome III criteria
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transient ankle numbness in the hour following PTNS 
delivery. No major adverse events were reported.

Discussion
NBD is highly prevalent in MS patients and increases 
with disease duration and disability.8 Both constipa-
tion and FI symptoms can affect MS patients, with a 
bothersome impact on daily life and social, emotional, 
physical, and psychological discomfort.8,29 Notably, a 
2014 Cochrane review did not find an adequate level 
of evidence for making any strong recommendations 
for the management of NBDs in MS patients.30

Our study provides supportive evidence for PTNS in 
the treatment of NBDs in MS. To our knowledge, 
there has been only one pilot study exploring the 
effectiveness of PTNS in the treatment of FI in MS 
patients.16 Sanagapalli et al. showed a high responder 
rate (79%) in a cohort of MS patients suffering from 
FI, with a substantial reduction of incontinence symp-
toms after PTNS. Although we used the same FI score 
and confirmed Sanagapalli findings, we observed a 
lower responder rate (56.7%), probably due to differ-
ences in patients’ selection. In detail, 40% of our FI 
patients were affected by relapsing-remitting multiple 
sclerosis (RRMS) versus 67% of Sanapagalli study, in 
which RR subtype was associated with a better treat-
ment response as compared to progressive MS. 
Moreover, our patients were treated with PTNS for 
LUTS and were tested for FI and FC, while Sanagapalli 
patients were tested for FI only. Both ours and 
Sanagapalli study followed patients up to end of 
PTNS treatment, without any further follow-up. To 
our knowledge, there is only one ongoing study 

exploring changes in bowel dysfunction measures 
after 12 weeks of PTNS and with a further follow-up 
of 24 months (expected to be completed in December 
2021).31 We attempted to find clinical and demo-
graphic variables potentially associated with FI 
response to PTNS, but no significant differences were 
present between responders and not responders in 
terms of age, sex, EDSS, presence of additional symp-
toms of constipation, disease duration, and spinal 
cord lesion burden.

This is instead the first study investigating the effec-
tiveness of PTNS for FC in MS patients. Similar to 
symptoms of FI, we also observed a mild (but statisti-
cally significant) reduction in the proportion of 
patients who still complained of FC at the end of the 
12 weeks PTNS treatment period. Other studies have 
shown a similar efficacy of PTNS on slow transit con-
stipation in patients without MS, other neurological 
diseases, or organic bowel disease.17 Furthermore, our 
positive results on PTNS effectiveness in MS-related 
constipation are supported by similar results with 
sacral nerve stimulation.

Finally, we found that PTNS was not only well toler-
ated but also perceived as a treatment providing ben-
efit, with over 50% of the patients (with either FI or 
FC) being satisfied and willing to continue with the 
treatment. Notably, willingness to continue the treat-
ment was higher among patients showing a positive 
response to PTNS in terms of either incontinence or 
constipation. The lack of pharmacological side 
effects, the possibility to continue disease monitoring 
by MRI, and patient satisfaction appear particularly 
relevant in the context of a chronic progressive condi-

Table 2. Subjective benefit, treatment satisfaction, and will to continue PTNS among patients with both FI and FC, those 
with FI only, and those with FC only, as measured by the BSWC questionnaire.

BSWC items Both FI and FC (n = 25) FI only (n = 5) FC only (n = 30)

% % %

Benefit from PTNS
 None 25.0 20.0 44.0
 Some 29.2 40.0 28.0
 Great 45.8 40.0 28.0
Treatment satisfaction
 Not satisfied 16.7 40.0 41.7
 Satisfied 83.3 60.0 58.3
Willing to continue PTNS
 No 20.8 40.0 50.0
 Yes 79.2 60.0 50.0

PTNS: percutaneous posterior tibial nerve stimulation; BSWC: Benefit, Satisfaction and Willingness to Continue questionnaire;  
FI: fecal incontinence; FC: functional constipation.

treatments have been studied in MS, including bladder
training,17 physioteraphy,18,19 desmopressin spray,20,21

bladder stimulators,22 intravesical capsaicin,23 intermit-
tent catheterization24 and PTNS.25,26

Our data show that PTNS is an effective, safe and
well-tolerated treatment in an MS cohort of patients
affected by LUTS and unresponsive to anticholinergic
drugs. Our patients showed a subjective and objective,
statistically significant improvement of LUTS in all
items (perception of OAB symptoms, daytime fre-
quency, mean voided volume, post-micturition resid-
ual) and their impact on QoL parameters. We did not
find association between any clinical patients’ baseline
characteristics and outcome. This can be at least par-
tially explained by the small sample size and the het-
erogeneous sample characteristics. Our results are in
line with the results of previous trials8,27–29 testing
PTNS efficacy and safety in patients with non-neuro-
genic OAB. Finazzi-Agro’ et al.8 performed a prospec-
tive, double-blind, placebo-controlled study in 35
women with refractory, idiopathic detrusor overactivity
incontinence and found that 71% of patients treated
with PTNS but none of those treated with placebo
had a reduction of urge incontinence episodes greater
than 50% (p< 0.001). Similar findings were reported in
a pivotal multicentre, double-blind, randomized, sham
controlled trial providing a level I evidence that PTNS
therapy is safe and effective in treating OAB
symptoms.28

Only three studies have been reported in the litera-
ture that looked at the efficacy of PTNS in the treat-
ment of LUTS in patients with MS. Two of them25,26

demonstrated that PTNS is effective in suppressing
detrusor overactivity in such patients; however, both
studies evaluated only the acute effect of PTNS on uro-
dynamic parameters. The third study30 is a very recent
prospective, multicentre study assessing the efficacy of
daily, transcutaneous PTNS (TPTNS) on OAB in a MS
cohort of 70 patients; significant clinical improvement
in primary and secondary outcomes was reached in

82.6% and 83.3% of the patients at 1 and 3 months,
respectively. These results are in line with our study
showing a comparably high efficacy of PTNS. Our
results were achieved with lower treatment session fre-
quency (once a week vs. daily); an optimal treatment
schedule has thus to be established.

Usually, pharmacological agents with a predomi-
nantly anticholinergic action are widely used as first-
line treatment of LUTS in patients with MS.5

However, the effectiveness of these treatments has
been evaluated in non-neurogenic patients and their
applicability to patients with OAB syndrome and MS
is not known. In MS, disease-specific impairments can
make OAB symptoms more difficult to manage and the
symptoms themselves can exacerbate fatigue and
increase disability. In addition, placebo-controlled
trials in more disabled populations, where multiple fac-
tors can contribute to the production of urinary symp-
toms, have not found the older anticholinergic agents
to be effective owing to side effects.31 Peters et al.29 in a
randomized, multicentre, controlled study compared
the effectiveness of PTNS to extended-release toltero-
dine. The study demonstrated that subjective assess-
ment of OAB compared to baseline was statistically
significant in the PTNS arm with 79.5% reporting
cure or improvement compared to 54.8% of subjects
on tolterodine (p< 0.01), without significant side
effects. Based on these results, PTNS may be considered
a clinically significant alternative therapy for OAB in
those patients who do not respond to pharmacological
therapy.27

The mechanism of action of PTNS is not completely
understood yet. Long-latency somatosensory evoked
potentials (LL-SEPs) are well known to reflect informa-
tion processing in the brain after stimulation of periph-
eral somatosensory system. Finazzi-Agro’ et al.32

treated 16 women with refractory OAB by PTNS
while 8 women with the same diagnosis underwent
sham stimulation. LL-SEPs were performed at baseline
and at the end of treatment. The authors found a

Table 2. Study outcomes

Assessment Pre-PTNS Post-PTNS p-value

Daytime frequency* 9 (6–11) 6 (5–10) 0.04

Nocturia* 3 (2–4) 1 (0–3) 0.002

Voided volume** 182 ml (650) 225 ml (650) 0.003

Post-micturition residual** 98 ml (6124) 43 ml (645) 0.02

PPBC* 5 (5;6) 2 (2;3) 0.003

PPIUS* 4 (3;4) 2 (1;3) 0.005

UB-VAS (cm)* 10 (8;10) 6 (4;8) 0.005

PTNS¼ Percutaneous tibial nerve stimulation; PPBC¼ patient perception of bladder condition; PPIUS¼ patient perception of intensity of urgency scale
patient assessment (visual analogue scale [VAS]) of urgency bother (UB).
*Value expressed as median (and 25th, 75th percentiles); **value expressed as mean (SD).
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Transcutaneous Posterior Tibial Nerve Stimulation for
Treatment of the Overactive Bladder Syndrome inMultiple

Sclerosis: Results of a Multicenter Prospective Study

Marianne de Sèze, M.D., Ph.D.1,∗ Patrick Raibaut,2 Philippe Gallien,3 Alexia Even-Schneider,4

Pierre Denys,4 Veronique Bonniaud,5 Xavier Gamé,6 and Gérard Amarenco2
1Physical Medicine and Neurorehabilitation Unit, Bordeaux University Hospital, EA 4136,

Bordeaux University, Bordeaux, France
2Urodynamic and Neurophysiology Laboratory, Department of Neurologic Rehabilitation,

Rothschild Hospital, Paris, France
3Physical Medicine and Rehabilitation Center, Notre dame de Lourdes, Rennes, France
4Physical Medicine and Rehabilitation Unit, Paris University Hospital, Garches, France
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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. 30:306–311, 2011. © 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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Percutaneous posterior tibial nerve
stimulation as an effective treatment of
refractory lower urinary tract symptoms
in patients with multiple sclerosis:
preliminary data from a multicentre,
prospective, open label trial

C Gobbi1, GA Digesu1,2,3,4, V Khullar3, S El Neil4, G Caccia2

and C Zecca1

Abstract
Background: Percutaneous tibial nerve stimulation (PTNS) has been proposed as a new, minimally invasive neuromo-
dulation technique to treat lower urinary tract symptoms (LUTS).
Objective: To evaluate efficacy, safety and impact on quality of life (QoL) of PTNS on patients with multiple sclerosis
(MS) who have LUTS.
Methods: 21 patients (5 men, 16 women) with MS and LUTS unresponsive to anticholinergics were treated with 12
sessions of PTNS. Assessment of LUTS was by validated, self-administered chart and questionnaires, testing the sub-
jective and objective relevance of LUTS for patients and their impact on QoL before and after treatment; the mean post-
micturition residual was assessed by trans-abdominal ultrasound scanning. Analysis was by intention to treat.
Results: There was a significant reduction of daytime frequency (from 9 to 6, p¼ 0.04), nocturia (from 3 to 1, p¼ 0.002)
and mean post-micturition residual (from 98 6 124 ml to 43 6 45 ml, p¼ 0.02). The mean voided volume increased from
182 6 50 ml to 225 6 50 ml (p¼ 0.003). Eighty-nine percent of patients reported a treatment satisfaction of 70%.
Significant improvement in QoL was seen in most domains of the King’s Health QoL questionnaire (p < 0.05).
No adverse events were reported.
Conclusions: PTNS is an effective, safe and well-tolerated treatment for LUTS in patients with MS.

Keywords
lower urinary tract symptoms, multiple sclerosis, neuromodulation, tibial nerve stimulation
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Introduction

Lower urinary tract symptoms (LUTS) are common,
occurring in about 80% of patients with multiple scle-
rosis.1 Urgency represents the most bothersome of
LUTS and severely affects the quality of life (QOL).2

Neurogenic detrusor overactivity, detrusor sphincter
dyssynergia and/or detrusor underactivity are the
most common cause of LUTS in patients with multiple
sclerosis (MS). These bladder abnormalities tend to
become more severe with the progression of MS, lead-
ing to voiding difficulties, urinary retention, recurrent
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Peu d’effets secondaires : allodynie au point de stimulation

Rares contre indications:
Prothèse métallique dans région stimulée
Lésion dermatologique sévère dans la zone stimulée

Pas de contre indication systématique si:
Port d’un Pace maker (avis cardiologique) 
Femme enceinte (pas de stimulation en région abdominale)
Port de neuro-stimulateur cérébral profond (avis 
neurologique)

Risque de moindre efficacité si:
Troubles cutanés, œdème
Neuropathie périphérique documentée (trouble sensibilité)
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PRESCRIPTION D’UN ELECTROSTIMULATEUR 
NEUROMUSCULAIRE POUR AUTOTRAITEMENT A DOMICILE  

UROSTIM WIRELESS (produit non-substituable) 
 

 
 
 
 
 
 
  
 
 

 
 
 
 

� Soins en rapport avec une ALD   
 
 
 

• �  LOCATION pour 12 semaines d’un appareil UROSTIM WIRELESS  
- sans fil - (ACL 3665067000041- code LPP 1111701) 

 
 

• �  ACHAT d’un appareil UROSTIM WIRELESS – sans fil - 
        après essai probant de 12 semaines 
       (Ref. 101144 - ACL 3665067000041- code LPP 6117393) 
 
  
• �  ACHAT Pack de 5 sachets d’électrodes cutanées autocollantes Stimex 
Wireless (Ref. 101194 - ACL 3665067000416 – code LPP 1183014), 
renouvelable  
 
 
 
 

 

Identification Prescripteur 
 
 
 
 
 
 

Patient(e) 
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UROstim 2
MODE D’EMPLOI SIMPLIFIÉ

PRIMORDIAL : avant la mise en marche, relier les câbles 
au stimulateur ainsi qu’aux électrodes toujours 2 élec-
trodes par câble, puis coller les électrodes sur la peau. 
Ou relier la sonde à l’une des sorties du stimulateur 
pour les programmes U-06, U-07, U-08.

Mise en marche/arrêt

Choix du programme

Réglage de l’intensité

Stopper la stimulation

appuyer sur la touche P 
jusqu’à ce que le programme 
choisi s’affi che dans l’écran

attention : verrouillage
automatique des intensités. Pour
déverrouiller baisser l‘intensité

puis remonter au niveau souhaité

Pour stopper maintenir
la touche P enfoncée
pendant 2 secondes

intensités 
canal 1

  pour 
 monter

  pour  
 baisser

1

2

3

4

• Positionner les électrodes sur le trajet 
du nerf tibial
•1ère derrière la malléole interne
•2ème é́lectrode 10/15 cm plus haut 

• Choisir le programme recommandé 
•Régler l’intensité́ du courant: Augmenter 
l’intensité́ jusqu’à ressentir des 
fourmillements puis des battements, sans 
contraction d’hallux ni douleur
•Réaliser 1 à 2 séances par 

• Batterie rechargeable sur secteur

• Electrodes à changer tous les 15 jours 
en moyenne

UROstim2 
Appareil pour autotraitement à domicile de l’incontinence,
une solution non-médicamenteuse et sans effet secondaire 
en traitement de première intention

BROCHURE 

D’INFORMATIION 

PATIENT
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Tout incident grave, survenu en lien avec le produit, doit faire l'objet d'une notification par le 
patient et/ou utilisateur auprès du fabricant Stimuli Technology : 
service.client@stimuli-technology.com ou Stimuli Technology, 20 bis rue Barthélémy Danjou, 
92100 Boulogne-Billancourt et à l'Autorité Compétente locale. 

Stimuli Technology 
20  rue Barthélémy Danjou 
92100 Boulogne-Billancourt, France 

FUI-PF0001-01/06-2020
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11) Bladder botulinum toxin injections, percutane-
ous tibial nerve stimulation or previous sacral nerve 
stimulation in the year prior to enrolment

12) Severe nocturnal polyuria (Nocturnal Polyuria 
index > 50%) in cases of isolated nocturia without 
urgency

13) Post void residual > 300  ml or residual > 100  ml 
with symptomatic history for incomplete bladder 
emptying

14) "e inclusion of ‘overactive bladder symptoms’ 
was operationalised as patient-reported symptoms of 
urgency or frequency without a significant post-void 
residual volume demonstrated on ultrasound scan as 
above

Who will take informed consent? {26a}
Written consent will be obtained for all participants by 
members of the research team trained in Good Clini-
cal Practice. Verbal consent over the telephone will be 
obtained to collect bladder diary data prior to formal 
enrolment which will be used to help determine eligi-
bility. !is is intended to avoid potential participants, 
who are subsequently found to be unsuitable/ineligible, 
attending for an unnecessary in-person visit. Individuals 
without the capacity to make a decision to take part will 
not be eligible for inclusion.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
An ancillary qualitative study assessing the impact of 
bladder symptoms on individuals with PD will be offered 
to 20 participants of this study, with consent for this data 
to be recorded and analysed included in the STRIPE con-
sent form.

Participants will be given the option of indicating 
whether their details can be retained for them to be con-
tacted about potential future research studies that are 
relevant.

Interventions
Explanation for the choice of comparators {6b}
!ere is an increasing body of evidence that TTNS can 
provide meaningful improvement for bladder symptoms 
in a range of conditions, building on several decades of 
experience with PTNS. TTNS has the advantage of being 
non-invasive and simpler to use. !e intervention can be 
used at home and has been demonstrated as non-inferior 
to PTNS. Where the majority of previous TTNS stud-
ies have used TENS machines, we have chosen to use 
the Geko™ device (Fig. 2) due to the simplicity of use. It 
is self-adhesive and easy to position on the ankle. It has 
two buttons and the only variable that can be adjusted is 
the pulse width (equating to energy of stimulation) using 
“ + ” and “- “ buttons. !ese also turn the device on or 
off if held for a prolonged period. !ese attributes make 
it ideal for use in a population with invariable dexterity 
issues and/or cognitive impairment. Additionally, Geko™ 
lacks the trailing wires leading to a stimulation unit found 
in a TENS device which could constitute a trip hazard in 
a population at risk of gait instability and falls. Geko™ has 
been approved for use in the UK for the prevention of 
DVT prophylaxis for the past decade [19], used as a neu-
romuscular stimulator of the common peroneal nerve to 
induce leg muscle contraction without mobility. A previ-
ous study in idiopathic overactive bladder and multiple 
sclerosis cohorts has suggested the potential use of the 
Geko™ device for treating bladder symptoms [18], with a 
dose–response relationship demonstrated (albeit inverse, 
assessing weekly versus daily use) suggesting biological 

Fig. 2 Pictorial schematic of Geko™ device, available from manufacturer’s website at https:// www. gekod evices. com/ geko- produ cts/ hospi tal- appli 
catio ns- device/
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months is a criterion for exclusion but will not preclude 
recruitment once the 3-month timepoint is reached.

For participants who have been introduced through 
specialist urology services and are currently consid-
ering a specialist treatment such as bladder botuli-
num toxin, sacral nerve stimulation or catheterisation, 
recruitment into the study will be dependent on the 
patient agreeing that this is suspended until completion 
of the intervention period.

Provisions for post-trial care {30}
Any washout effect will be assessed using post-inter-
vention questionnaires following the main interven-
tional period. Usual care for participants will continue 
to be provided by the UK National Health Service.

Outcomes {12}
Assessment will be obtained from a number of time 
points. In-person assessment will be carried out at 
baseline during the initial visit where written consent 
is formally taken and the first stimulation administered 
(following completion of baseline assessments). Data 
will be collected from questionnaires embedded in the 
participant stimulation diary and further post-interven-
tion questionnaire pack. Participants will also be asked 
to complete a bladder diary prior to attending their ini-
tial visit, as well as in the final week of the intervention 
period (contained within stimulation diary). "e initial 
bladder diary will be used as a baseline assessment, as 
well as a screening tool for recruitment. A second fol-
low-up appointment will be undertaken following the 
intervention period, by telephone/video call and with 
the use of posted questionnaires and tracked delivery 

Fig. 3 Diagram demonstrating positioning of Geko™ device for active and sham stimulation arms

© 2023 Firstkind Limited – 
geko™ and OnPulse™
Sky Medical Technology Ltd.

Nouveaux dispositifs disponibles, moindre validation

Zida Control Sock, exodus system, 
30 minutes a week, once a week, for 12 weeks.
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Abstract
Purpose Transcutaneous posterior tibial nerve stimulation (TPTNS) for the treatment of overactive bladder syndrome (OAB), 
with or without urge urinary incontinence (UUI) using electrodes imbedded in the fabric of a conventional sock and an 
attachable battery-operated stimulation device  (ZIDA®—Exodus Innovations, Sufa, Israel), was compared for effectiveness 
and safety to a sham procedure in a prospective, blinded, randomized, controlled trial.
Methods Forty patients with diagnosed with OAB were recruited from a single site. There were two groups: a treatment 
group (21 patients, mean age 64), which used an active  ZIDA® activation device (ZIDA) and a sham control group (SCG, 
19 patients, mean age 72) randomized in a 1:1 ratio. After individual fitting of the sock and face-to-face instruction in the 
use of the device, patients in both groups self-administered the treatment once weekly for 30 min at home for a duration of 
12 weeks. Prior to randomization and in Week 12, patients completed two 3-day bladder diaries and a quality-of-life (QOL) 
survey. Treatment success was defined as at least a 50% reduction in urgency voids with or without incontinence or at least a 
30% reduction in 24-h frequency from baseline to Week 12. The key secondary endpoint was change in QOL from baseline 
to Week 12.
Results The success rate for the primary endpoint in the ZIDA group was 80% (n = 16/20) versus 39% (n = 7/18) in the SCG 
(p = 0.02). For QOL, the least squares mean difference in change from baseline to Week 12 between the ZIDA and sham 
control arms total score was − 12.7 (95% CI − 20.2 to − 5.1). No significant adverse effects were observed.
Conclusion TPTNS using the ZIDA home-based stimulation device offers a safe and effective treatment for patients with 
OAB syndrome and improves QOL. 
Trial regestration TRN: NCT04470765. 

Keywords Urinary bladder · Overactive · Incontinence · Transcutaneous nerve stimulation · Posterior tibial nerve

Introduction

OAB with varying degrees of mixed urinary incontinence 
is a common urological problem that has multiple adverse 
effects on QOL [1–3]. Conservative treatment options for 
OAB consist of behavioral techniques with or without bio-
feedback [4], pelvic muscle exercises [5] or pharmacother-
apy [6]. Intravesical botulinum toxin injection [7, 8] and 
sacral neuromodulation [9, 10] have also been shown to 
be effective in selected patients, but these techniques are 

expensive and require medical assistance or surgical inter-
vention. Percutaneous posterior tibial nerve stimulation 
(PPTNS) is a well-recognized second-line treatment for the 
OAB [11–13] and studies have demonstrated that TPTNS is 
equally effective when compared to PPTNS [14–18]. TPTNS 
methodology has an inherent advantage over PPTNS. It is 
noninvasive and can be administered in the privacy of the 
home. Current TPTNS technology requires the judicious 
placement of indiscrete conventional skin electrodes typi-
cally by a medical professional. ZIDA obviates the need 
for the placement of the usual skin electrodes and instead 
integrates them seamlessly into the fabric of a conventional 
sock. The electrical stimulation is achieved by simply snap-
ping the accompanying battery-powered stimulation device 
to the patient’s sized-to-fit sock. The device itself can be 
individually controlled at the time of treatment to provide 
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Chers Experts, chers amis,
 
Cette nouvelle année verra le lancement sur le marché du dispositif de stimulation
tibiale , que nous développons depuis bientôt 2 ans.
Nous sommes convaincus que celui-ci apportera une solution supplémentaire à vos
patients, et ouvrira la voie à de nombreuses études cliniques que nous serions
heureux de vous voir portez.
 
Faire avancer la recherche dans ce domaine, c’est notre engagement.
 
Au nom de l’équipe qui m’accompagne, je vous souhaite une année

Flow TENS, flowstim Technology, à venir.
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ASPECTS  ECONOMIQUES

§ USA,1662 patients

§ Suivi: 760 jours

Traitement Coût ($)

PTNS 6959

Toxine botulique 8527

Association anticholinergiques 9373

Neuromodulation sacrée 29702
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STIMULATION PERMANENTE D’UNE RACINE SACRÉE 
PAR UNE ÉLECTRODE IMPLANTÉE RELIÉE À UN  

STIMULATEUR ABDOMINAL
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• IRM compatibilité
• Dispositif miniaturisé rechargeable 
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Moins étudiée que la population générale

Résultats hétérogènes

Bénéfice possible à court et moyens termes sur données cliniques , peu de garanties urodynamiques

Maintien au long cours moins documenté: 

 -Médullaires, Spina, myélite, Amundsen 2005: Bénéfice à 29 mois 56% si<55 ans, 29% si >55 ans 

     - SEP, Biardeau 2023:Etude rétrospective, 33 patients SEP, EDSS 4, 

  Forme rémittente = 64% 
§ => A 5 ans : Maintien de l’efficacité = 40%

Populatio
n

Succès Suivi Typologie 
clinique/urodyn
amique

Millet 
2021

22 
patients
17 PK- 5 
MSA

7 (31,8%) 36 mois HAV 66%
HAD 12/22 
(54%)

Martin 
2022

34 
patients 
PK

28 (82%) 11 mois 
[5,8-29,8]

HAV 30/34 
(88%)
Rétentionniste 
4/34 (11%)

Peyronnet 
2018

20 
patients 
PK

65%, mais 
7 (35%) 
satisfaits à 
20 mois

20 mois HAV HAD 20/20

-  Parkinson:



QUELLE PLACE DANS LES RECOMMANDATIONS ? 

👨⚕
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ENDOTOXINE PRODUITE PAR LA

BACTÉRIE CLOSTRIDIUM BOTULINUM
 - S’OPPOSE À LA CONTRACTION DU 
DÉTRUSOR (INHIBITION LIBÉRATION ACH)

 - EFFET MIXTE, IMPACT ÉGALEMENT SUR 
AFFÉRENCES ET UROTHÉLIUM 

PAR VOIE CYSTOSCOPIQUE

10 À 30 INJECTIONS DANS DÉTRUSOR
EN ÉVITANT TRIGONE ET BASE 

VIA AIGUILLE FLEXIBLE

ANESTHÉSIE LOCALE OU COURTE SÉDATION

Travées musculaires
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1ère Indication AMM 2011:

A fortes doses BOTOX  200 à 300 U

Hyperactivité neurogène du détrusor 

résistante aux thérapeutiques orales

du patient bléssé médullaire et sclérosé en plaques

en cathétérisme uréthral
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• Continence entre AS dans 70 à 80% des cas

•Dose : 200 UA Botox

• Durée efficacité  6 mois

• Complications exceptionnelles

outliers were disregarded (some of the outlier
studies again included a high percentage of patients
with a CVA or IDO [24,29]). Moreover, in most of the
studies mean Pdetmax was reduced with Botox to
<40 cm H2O, which is generally regarded as the
desired Pdetmax for UUT protection [35] (Fig. 3).

The reduction in Pdetmax was accompanied by an
increase in MCC (Table 5), which was superior to that
of placebo [17] and resiniferatoxin [18]. The mean
MCC at baseline was, in general, between 175 and
300 ml. In most studies, the percentage increase in
mean MCC from baseline ranged between 40% and
60% with increases of 100–200% in studies of
patients with a relatively low mean MCC at baseline
[17–34].

Many studies also assessed the RDV, which was
significantly increased from baseline with Botox
[17–21,23–25,28,33,34]. Bladder compliance is a
urodynamic variable useful to monitor long-term
safety of Botox as well as an outcome variable in
patients with NDO. Although the mean baseline
value was normal in the majority of studies (in 4 of
the 6 studies that reported bladder compliance
the mean baseline value was >20 ml/cm H2O), the
bladder compliance also increased with treatment
compared to baseline [19,20,25,27,33,34].

3.4.3. Onset, time to maximum, and duration of effect/timing

of repeat injections

The study by Schurch et al [17] noticed significant
improvements versus placebo in the number of
incontinence episodes, QoL, and urodynamic para-
meters within 2 wk after Botox injection. These
benefits reached their maximum between 2 and
6 wk and were maintained throughout the 24-wk

study period [17]. Several other open-label studies
confirmed that these improvements were signifi-
cant versus baseline at the first assessment after
2 wk [31] or 4 wk [21,24,26] or even within the first
week [27] with maximum effects obtained between
1 and 4 wk [29].

A recent study by Karsenty et al [20] reported on
the persistence of effect after repeated injections
in 17 patients who received at least two repeat
injections. The success of the first injection was
defined as a decrease in the number of incontinence
episodes per day and improvement in MCC, Pdetmax,
and RDV. Repeated injections were usually done
when the patient reported recurrent leakage and a
concomitant UTI had been excluded. The mean time
interval between repeated Botox injections ranged
between 7.6 and 9.1 mo (approximately 36 wk) with
sustained efficacy both in terms of diary changes
and urodynamic variables. In another longer term
study by Giannantoni et al [18], the efficacy of Botox
was also sustained for 36 wk (approximately 8–9 mo)
after which repeat injection was needed. A few other
studies indicated that the efficacy may decrease
faster (after 12–24 wk) [19,25,33]. This may, in
particular, apply to patients with low bladder
compliance [25]. In studies evaluating QoL signifi-
cant improvements were noticed up to 12–24 wk
after treatment [17,21,22,31].

3.5. Safety

Botox was well tolerated in all 18 studies. Although
the occurrence of local or systemic AEs was not very
well reported in most of the studies, most frequent
AEs appeared to be injection site pain [17], procedure-

Fig. 3 – Mean maximum detrusor pressure (Pdet.max) at end point (lowest value per study included) [17–30,33,34].
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therefore de novo CIC did not occur. In two studies,
Botox was injected in the trigone but the occurrence
of vesicoureteral reflux (VUR) was not reported
[21,29].

4. Discussion

From this systematic literature review, we can
conclude that injection of Botox into the detrusor
of adults with NDO and urinary incontinence or
other NOAB symptoms who have failed antimus-
carinic therapy has beneficial effects both on clinical
and urodynamic variables. Complete continence
was achieved in approximately 40–80% of patients
and in most studies mean Pdetmax was reduced to or
<40 cm H2O.

The most commonly used dose of Botox is 300 U.
Schurch et al [17] found that both doses of 200 and
300 U Botox induced significant decreases in incon-
tinence episodes and improved urodynamics and
QoL compared to placebo, suggesting that lower
doses could be used. However, no conclusions could
be reached regarding the optimal dose because the
study was not powered to detect significant differ-
ences between the doses. Kuo et al [24] also reported
beneficial results with 200 U Botox in patients with
SCI. Except for one study using 400 U Botox [28],
higher doses have not been investigated. As a
consequence, it is still not fully clear whether the
dose of 300 U Botox is the optimum dose.

Usually, 30 injections of 10 U/ml were performed.
It may be that by reducing the number of injections
to, for example, 10 at the same dose of 300 U, efficacy
remains but with a less painful and faster injection
procedure [36]. The long-term risk of fibrosis may
also be reduced but the risk of a false puncture
in terms of systemic AEs may be increased and
should therefore be assessed. It may be worthwhile
to investigate these potential differences between
10 and 30 injections of a dose of 300 U in future
studies.

Botox has been injected directly into the detrusor
in almost all studies. One study performed subur-
othelial injections to take advantage of the pre-
sumed effect on afferent sensory nerves [24]. Most

studies reported spared the trigone, whereas two
studies injected the trigone without reporting cases
of VUR [21,29]. Based on this we believe that
currently intradetrusor injection sparing the trigone
is still the reference location.

Other variables of the technique are the type of
cystoscope and anaesthesia used. There is no study
that compares efficacy or tolerance of Botox injec-
tions when using a rigid or a flexible cystoscope.
Although both types of cystoscopes (flexible and
rigid) have been used, rigid ones were the most
commonly used. However, in our opinion a flexible
cystoscope may have an advantage in men with
preserved sensibility or, independent of gender, in
patients with SCI with a lesion above T6 because
reduction of pain or stimulation prevents autonomic
dysreflexia [37]. All types of anaesthesia (none, local,
spinal, or general) have been used for Botox injection.
We believe that the type of anaesthesia is the choice
of the patient and the surgeon, depending mainly on
bladder and urethral sensation. General anaesthesia
may be considered for extremely anxious or sensitive
patients and for neurogenic patients who are at risk
for autonomic dysreflexia.

In adults with NDO/NOAB, with or without CIC,
Botox has a fast onset of action with significant
effects reached within 1–2 wk and maximum effects
within 4–6 wk. The longer term repeat injection
studies suggest that the effect of an intradetrusor
injection of Botox lasts for 36 wk or approximately
8–9 mo [18,20]. Of the shorter term studies running
for 24–36 wk some showed also sustained efficacy
until 36 wk, whereas a few showed worsening in
efficacy between 12 and 24 wk. The duration of
effect should therefore be further clarified in
specifically designed studies.

In some studies, the dose of antimuscarinics
could be reduced or even discontinued. However, for
the vast majority of studies the antimuscarinic
regimen used throughout the study was not clearly
described and therefore its potential impact on the
efficacy of Botox cannot be assessed. Therefore,
future studies should better describe the antimus-
carinic regimen and the policy of dose reduction
after treatment to determine whether adjuvant
antimuscarinic drugs have an impact on the efficacy
or duration of effect of Botox.

An important question to be answered is how
Botox should, based on the currently available data
and physician experience, best be applied in clinical
practice?

In our opinion, patients with symptoms related to
NDO who have failed antimuscarinic therapy and
are on or willing and able to perform CIC seem to be
eligible candidates for Botox treatment.

Table 6 – Treatment-emergent AEs reported in the
placebo-controlled study by Schurch et al [17]

AE Placebo
(n = 21)

Botox 200 U
(n = 19)

Botox 300 U
(n = 19)

Injection site pain 1 (5%) 0 2 (11%)
UTI 3 (14%) 6 (32%) 4 (21%)

AE = adverse event; UTI = urinary tract infection.
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Décembre 2017

Extension d’AMM chez  le patient SEP en miction spontanée

A faible dose (50 à 100 U)

Incontinence urinaire réfractaire aux traitements anticholinergiques
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Juin 2022, AMM Dysport, Abobotulinum toxin 

 Contexte  
Nature de la de-
mande  

Extension d’indication  

Demandeur  IPSEN PHARMA 

Liste concernée Collectivités (CSP L.5123-2) 

DCI (code ATC)  
Présentations con-
cernées* 

toxine botulinique de type A (M03AX0A) 
DYSPORT 500 UNITES SPEYWOOD, poudre pour solution injectable 
− Boite de 1 flacon en verre (CIP : 34009 558 105 9 9) 
DYSPORT 300 UNITES SPEYWOOD, poudre pour solution injectable 
− Boite de 1 flacon en verre (CIP : 34009 577 649 0 6) 

AMM  Date initiale (nationale) : 
− 11/10/1993 pour le dosage à 500 unités Speywood 
− 30/07/2010 pour le dosage à 300 unités Speywood 
Date des rectificatifs et teneur :  
− 12/09/2001 : extension d’indication dans le traitement de la déformation dy-

namique du pied en équin chez les enfants présentant une spasticité due à 
une infirmité motrice cérébrale 

− 15/03/2002 : extension d’indication dans la spasticité du membre supérieur 
consécutive à un accident vasculaire cérébral chez l’adulte 

− 08/09/2005 : extension d’indication dans le traitement symptomatique local 
de la spasticité des membres supérieurs et/ou inférieurs chez l’adulte 

− 13/02/2012 : extension d’indication dans le traitement symptomatique local 
de la spasticité des membres inférieurs chez l’enfant à partir de 2 ans 

− 19/12/2019 : extension d’indication dans le traitement symptomatique local 
de la spasticité des membres supérieurs et/ou inférieurs chez l’enfant à par-
tir de 2 ans 

− 22/06/2022 : Traitement de l'incontinence urinaire chez les adultes avec une 
hyperactivité neurologique du détrusor due à une blessure médullaire (trau-
matique ou non traumatique) ou à une sclérose en plaques, qui effectuent 
régulièrement un sondage intermittent propre. 

Conditions de 
prescription et de 
délivrance / statut 
particulier 

Liste I 

Médicament en réserve hospitalière (RH) 

L’administration de DYSPORT nécessite la réalisation d’un acte de la CCAM 
(chap. 8.2.3.12 : injection de toxine botulinique dans la musculeuse vésicale par 
urétrocystoscopie). 

Indication de 
l’AMM concernée 
par la demande  

« Traitement de l'incontinence urinaire chez les adultes avec une hyperac-
tivité neurologique du détrusor due à une blessure médullaire (trauma-
tique ou non traumatique) ou à une sclérose en plaques, qui effectuent 
régulièrement un sondage intermittent propre. » 

Posologie  Dose recommandée : 600 U. Une dose de 800 U peut être utilisée en cas de 
réponse insuffisante, ou chez les patients avec une forme sévère de la maladie 
(par exemple, selon la gravité des signes et symptômes et/ou des paramètres 
urodynamiques). (cf. RCP)  

DYSPORT (toxine botulinique de type A) s’administre par injection intra-détru-
sorienne. (cf. RCP)  
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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
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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
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both groups (78.2% vs. 85%, P¼0.32 and 67.9% vs. 71.3%,
P¼ 0 .65, respectively). There were no statistically significant
differences between the two groups in terms of complications
rates (3.9% vs. 3.8%; P¼ 0.97). At week 6, urodynamic
parameters (MCC, MDP, volume at first desire to void)
improved signifcantly compared to baseline with comparable
changes observed in the onabotulinum toxin 300U and
abobtulinum toxin 750U groups. There was a trend towards
longer interval between the first and the second injection in
the onabotulinum toxin 300U group compared to the
abobotulinum 750U group (12.4 vs. 9.3 months; P¼0.09).

Match-Paired Analysis

Thirty-nine patients in each group fitted the above-
mentionedmatch-pairing criteria (i.e., age, gender, neurological
condition). The patients’ characteristics of these subgroups are
shown in Supplementary Table SI. This match-paired analysis
was restricted to patient with spinal cord injury, multiple
sclerosis, spina bifida, or myelitis.
Match-paired comparisons of onabotulinum toxin 200U and

abobotulinum toxin 750 are shown in Supplementary Table SII.
Success rate remained higher in patients who received
abobotulinum toxin 750U compared to those treated with
onabotulinum toxin (71.8% vs. 35.9%; P¼0.001) with a higher
rate of urinary incontinence resolution (76.9%vs. 59%; P¼0.03).
Mean intervals between the first and the second injection were
similar in onabotulinum toxin 200U and abobotulinum toxin
750U groups (8.4 vs. 8.9 months; P¼ 0.72).
Match-paired comparisons of onabotulinum toxin 300U and

abobotulinum toxin 750 are shown in Supplementary
Table SIII. Success rate tended to be higher in patients treated
with onabotulinum toxin 300U than in patients who under-
went abobotulinum toxin 750U injections (87.2% vs. 71.8%;
P¼0.09) with a higher rate of urinary incontinence resolution
(94.9% vs. 76.9%; P¼ 0.02). Mean interval between the first and
the second injection was longer in onabotulinum toxin 300U
group but it did not reach statistical significance (10.2 vs. 8.9
months; P¼0.39).

DISCUSSION

The efficacy of abobotulinum toxin and onabotulinum toxin
in the treatment of NDO has been proven in randomized
controlled trials.2–5,8 In the present study, we found similar
outcomes between abobotulinum toxin and onabotulinum
toxin when analysis was conducted regardless of the doses
used. When the analyis was performed in subgroup according
to the doses of onabotulinum toxin used (Botox1 200 or 300U),
abobotulinum toxin 750U provided better outcomes than
onabotulinum toxin 200U in NDO patients but urodynamic
and clinical results of intradetrusor injections of onabotulinum
toxin 300U and abobotulinum toxin 750Uwere similar despite
a tendency towards longer interval between the first and the
second injection in the onabotulinum toxin 300U group.
To our knowledge, only one study has aimed to compare

intradetrusor injection of abobotulinum toxin and onabotuli-
num toxin in the setting of NDO. In this series, Grosse et al
compared 28 cases treated with abobotulinum toxin (500, 750,
or 1000U) to 28 matched controls who received onabotulinum
toxin (mostly 300U). They found no difference in clinical and
urodynamic outcomes between the two toxins, but, besides the
small sample size, their findings were partly flawed by the
comparisons of various doses of the two drugs.16

In two prospectives open-label studies published in 2006 and
2010, Ruffion et al. and Grise et al. reported that the optimum
dose abobotulinum toxin may be 750U as 1000U exposed to
major complications (one general muscle weakness with
asthenia)7 and 500U tended to provide poorer outcomes.15

Hence, the use of a unique dose of 750U of abobotulinum toxin
is a point of strength of our study. Interestingly, although the
three randomized controlled trials published to date reported
no clinically significant additional benefit was observed with a
dose of 300U compared to a dose of 200U,2–5 we found a
tendency towards lower efficacy of abobotulinum toxin 750U
compared to onabotulinum toxin 300U but better outcomes for
abobotulinum toxin 750U compared to onabotulinum toxin
200U suggesting significant difference between the doses of

Fig. 1. Outcomes in onabotulinum toxin 200U, onabotulinum toxin 300U,
and abobotulinum toxin 750U groups. "Statistically significant.

TABLE IV. Outcomes of Onabotulinum Toxin 300U Versus Abobotulinum
Toxin 750U Intradetrusor Injections

Onabotulinum
toxin 300U N¼ 80

Abobotulinum
toxin N¼ 78 P-value

Success rate 52 (65%) 51 (65.4%) 0.91
Urinary incontinence

resolution
68 (85%) 61 (78.2%) 0.32

Detrusor overactivity
resolution

57 (71.3%) 53 (67.9%) 0.65

Complications 3 (3.8%) 3 (3.9%) 0.97
UTI 2 1
Fatigue 0 1
Gross hematuria 1 1

Mean volume at first
desire to void (ml)
Baseline 1091.8 (#15.4) 207.5 (#17.5) 0.51
6 weeks after injection 313.3" (#17.7) 316" (#23.3) 0.94
Change þ121.5 (#23.1) þ108.5 (#20.5) 0.87

Mean maximum
cystometric capacity
(cmH2O)
Baseline 308.9 (#19.1) 266 (#19.5) 0.10
6 weeks after injections 440.6" (#18.8) 410.9" (#20.2) 0.28
Change þ131.7 (#28.8) þ144.9 (#24.1) 0.87

Mean maximum detrusor
pressure (cmH2O)
Baseline 47.7 (#3.6) 41.8 (#3.5) 0.26
6 weeks after injection 23.6" (#2.9) 23.1" (#2.2) 0.90
Change %24.1 (#4.5) %18.7 (#3.9) 0.37

UTI, urinary tract infection.
"Significant change from baseline (P< 0.05).

4 Peyronnet et al.

Neurourology and Urodynamics DOI 10.1002/nau

NAU, 2016
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Recommendations Strength rating
Use botulinum toxin injection in the detrusor to reduce neurogenic detrusor overactivity in 
multiple sclerosis or spinal cord injury patients if antimuscarinic therapy is ineffective.

Strong

Use bladder neck incision as it is effective in a fibrotic bladder neck. Strong

3.4.3 Surgical treatment
There is considerable heterogeneity in outcome parameters and definitions of cure used to report on outcomes 
of surgical interventions for SUI in neuro-urological patients [283]. The heterogeneity of outcome reporting 
makes it difficult to interpret and compare different studies and therapies. A consistent comparison of the 
outcomes of therapy can only be made after standardisation of outcome parameters and definitions of cure 
or success; therefore, it would seem prudent to develop a core outcome set (COS) for use in UI research in 
neuro-urological patients [283]. Until such a COS is developed it would seem feasible to use both a subjective 
and objective outcome parameter and the combination of both to define cure [283]. Due to the importance of 
QoL for neuro-urological patients a disease-specific QoL questionnaire or a bother questionnaire validated for 
neuro-urological patients should be used as the subjective outcome parameter [283]. 

3.4.3.1 Bladder neck and urethral procedures
Increasing the bladder outlet resistance has the inherent risk of causing high intravesical pressure. Procedures 
to treat sphincteric incontinence are therefore suitable only when the detrusor activity can be controlled and 
when no significant reflux is present. A simultaneous bladder augmentation and IC may be necessary [130].

Urethral sling: Various materials have been used for this procedure with enduring positive results. The 
procedure is established in women with the ability to self-catheterise [130, 284-287]. There is growing evidence 
that synthetic slings can be used effectively with acceptable medium to long-term results and minimal 
morbidity in neurological patients [288, 289]. Besides the pubovaginal sling, which has been considered the 
procedure of choice in this subgroup of patients, recent reports suggest that both the transobturator and the 
retropubic approaches may also be considered, with similar failure rates and a reduction in the need for IC. 
However, for both approaches a higher incidence of de novo urgency was reported [289, 290]. A SR reporting 
on 100 women treated with an autologous fascial sling (in five studies), with a follow-up of 24 to 52 months, 
had a success rate ranging from 75% to 100%. In the same review, 80 women in four studies received a 
synthetic sling (TVT, TOT or mini-sling), with a follow-up ranged from 46 to 119 months and reported a success 
rate ranging from 75% to 85%. Complications were the need to perform IC, mesh erosion or extrusion 
requiring partial or total removal and retropubic haematoma [291]. 

In men, both autologous and synthetic slings may also be an alternative [292-296]. A SR reported 
84 men treated with autologous puboprostatic slings or various types of synthetic tapes [291]. The cure 
rate ranged from 29% to 71% at a follow-up of 12 to 36 months. Complications included haematoma, tape 
infection or erosion into urethra and difficulty to perform IC [291].

Artificial urinary sphincter (AUS): This device was introduced by Light and Scott for patients with neuro-
urological disorders [297]. It has stood the test of time and acceptable long-term outcomes can be obtained 
[298]. Implantation of AUS is the most often performed procedure for neurogenic SUI in both men and women 
and accounts for 49% of all the reported neurogenic SUI procedures (67 % in men and 33% in women) with a 
high success/improvement rate [291]. However, the complication rates and re-operation rates are higher than in 
non-neurogenic patient groups (up to 60%), so it is advisable that patients are conscientiously informed about 
the success rates as well as the possible need for re-intervention [299, 300]. In a case series with 25 years 
follow-up only 7.1% of patients were revision free at twenty years [301]. Re-interventions are commonly due to 
mechanical failure, urethral atrophy or erosion and infection. 

There is growing interest in the use of this device in women with development of laparoscopic and robot-
assisted approaches via an anterior or a posterior access to the bladder neck [302-305], which may reduce the 
infection and erosion rate. Although from a single institution series, long-term surgical results are now available 
and support the potentially prominent role of AUS placement in female patients with neurogenic SUI [291, 306-
308].

Long-term surgical and patient-reported outcomes are needed to determine the role of AUS 
placement in female patients with neurogenic SUI [306].

Adjustable continence device - ProACT/ACT®: The efficacy of this device has been reported mainly in post-
prostatectomy incontinence. A marginally lower cure rate has been reported in neurological patients when 
compared to non-neurological patients [309]. A retrospective study in neuro-urological patients reported a low 
rate of efficacy and high complication rate for this device [310]. 



CHIRURGIE DE L ’HYPERACTIVITÉ NEUROGÈNE DU DÉTRUSOR

• ENVISAGEABLE EN TROISIÈME LIGNE APRÈS ÉCHEC OU IMPOSSIBILITÉ DE MISE EN JEU DES MOYENS 
CONSERVATEURS

• RÉUNION DE CONCERTATION PLURIDISCIPLINAIRE AVANT TOUTE CHIRURGIE UROLOGIQUE CHEZ LES 
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• OBJECTIFS:
• CONFORT
• SÉCURITÉ RÉNALE
• AUTONOMIE

• MOYENS:
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PRISE EN CHARGE THÉRAPEUTIQUE 
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• PAS SPÉCIFIQUE À LA POPULATION NEUROLOGIQUE, 
• MAIS IMPORTANCE ++ D’UNE CONCERTATION MULTIDISCIPLINAIRE POUR  APPRÉHENDER 

CONTEXTE NEURO/HANDICAP ET CHOIX MEILLEURES OPTIONS THÉRAPEUTIQUES

• PREMIÈRE INTENTION:
• RÉÉDUCATION PÉRINÉALE 
• + OESTROGÉNOTHÉRAPIE LOCALE SI PÉRI-MÉNOPAUSE 

• DULOXETINE: AGENT ADRÉNERGIQUE + SEROTONINERGIQUE

• DISPOSITIFS DIVEEN OU MESURES COMPRESSIVES CHEZ LA FEMME

• SECONDE INTENTION: CHIRURGIE:
• RENFORCEMENT DES RÉSISTANCES URÉTRALES (TVT…), CERVICOCYSTOPEXIE
• CURE DE PROLAPSUS
• BALLONETS ENDO-URÉTRAUX , SPHINCTER ARTIFICIEL

PRISE EN CHARGE THÉRAPEUTIQUE 
DE L’INCONTINENCE URINAIRE  D’EFFORT 

CHEZ LE NEUROLOGIQUE

23NEURO-UROLOGY - LIMITED UPDATE MARCH 2022

3.4.3.6 Summary of evidence and recommendations for surgical treatment

Summary of evidence LE
Bladder augmentation is an effective option to decrease detrusor pressure and increase bladder 
capacity, when all less-invasive treatment methods have failed.

3

Urethral sling placement is an established procedure, with acceptable mid- to long-term results, in 
women with the ability to self-catheterise. 

3

Artificial urinary sphincter insertion is the most frequently offered option to treat neurogenic SUI with 
acceptable long-term outcomes, in males. The complication and re-operation rates are higher in 
neuro-urological patients; therefore, patients must be adequately informed regarding the success rates 
as well as the complications that may occur following the procedure.

3

Recommendations Strength rating
Perform bladder augmentation in order to treat refractory neurogenic detrusor overactivity. Strong
Place an autologous urethral sling as first-line treatment in female patients with neurogenic 
stress urinary incontinence (SUI) who are able to self-catheterise.

Strong

Place a synthetic urethral sling, as an alternative to autologous urethral slings, in selected 
female patients with neurogenic SUI who are able to self-catheterise.

Weak

Insert an artificial urinary sphincter in selected female patients with neurogenic SUI; 
however, patients should be referred to experienced centres for the procedure.

Weak

Insert an artificial urinary sphincter in male patients with neurogenic SUI. Strong

3.5 Urinary tract infection in neuro-urological patients
3.5.1 Epidemiology, aetiology and pathophysiology
Urinary tract infection is the onset of signs and/or symptoms accompanied by laboratory findings of a UTI 
(bacteriuria, leukocyturia and positive urine culture) [374]. There are no evidence-based cut-off values for the 
quantification of these findings. The published consensus is that a significant bacteriuria in persons performing 
IC is present with > 102 cfu/mL, > 104 cfu/mL in clean-void specimens and any detectable concentration 
in suprapubic aspirates. Regarding leukocyturia, ten or more leukocytes in centrifuged urine samples per 
microscopic field (400x) are regarded as significant [374].

The pathogenesis of UTI in neuro-urological patients is multifactorial. Male gender seems to be a risk factor 
for febrile UTI [389]. Several etiological factors have been described: altered intrinsic defence mechanisms, 
impaired washout and catheterisation [390]. Poor glycemic control has also been established as a risk factor 
for UTI in women with type 1 diabetes [391]. However, the exact working mechanisms remain unknown. The 
presence of asymptomatic bacteriuria in SCI patients is higher than in the general population and varies 
depending on bladder management. Prevalence of bacteriuria in those performing clean IC varies from 
23%-89% [392]. Sphincterotomy and condom catheter drainage has a 57% prevalence [393]. Asymptomatic 
bacteria should not be routinely screened for in this population [394] but a nomogram can be a helpful tool for 
early prediction of UTIs [395] .

Individuals with neuro-urological symptoms, especially those with SCI, may have other signs and symptoms in 
addition to or instead of traditional signs and symptoms of a UTI in able-bodied individuals. Other problems, 
such as AD, may develop or worsen due to a UTI [234]. The most common signs and symptoms suspicious 
of a UTI in those with neuro-urological disorders are fever, new onset or increase in incontinence, including 
leaking around an indwelling catheter, increased spasticity, malaise, lethargy or sense of unease, cloudy urine 
with increased urine odour, discomfort or pain over the kidney or bladder, dysuria, or AD [234, 396]. New 
incontinence is the most specific symptom, whereas cloudy and foul-smelling urine has the highest positive 
predictive value for UTI diagnosis [397].

3.5.2 Diagnostic evaluation
Urine culture and urinalysis are the optimum tests for the diagnosis of UTI in neuro-urological patients. A 
dipstick test may be more useful to exclude rather than to prove UTI [398, 399]. As bacterial strains and 
resistance patterns in persons with neuro-urological disorders may differ from those of able-bodied patients, 
microbiologic testing is mandatory [400].

NEURO-UROLOGY - LIMITED UPDATE MARCH 202222

3.4.3.3 Bladder covering by striated muscle
When the bladder is covered by striated muscle, that can be stimulated electrically, or ideally that can be 
contracted voluntarily, voiding function can be restored to an acontractile bladder. The rectus abdominis [358] 
and latissimus dorsi [359] have been used successfully in patients with neuro-urological symptoms [360, 361].

3.4.3.4 Bladder augmentation
The aim of auto-augmentation (detrusor myectomy) is to reduce DO or improve low bladder compliance. The 
advantages are low surgical burden, low rate of long-term adverse effects, positive effect on patient QoL, and it 
does not preclude further interventions [129, 130, 362-365].

Replacing or expanding the bladder by intestine will improve bladder compliance and at least 
reduce the pressure effect of DO [366, 367]. Improved QoL and stable renal function has been reported during 
long-term follow-up [368]. Patients performing IC with augmentation cystoplasty had better urinary function 
and satisfaction with their urinary symptoms compared to patients performing IC with or without botulinum 
toxin treatment [369]. Long-term complications included bladder perforation (1.9%), mucus production 
(12.5%), metabolic abnormalities (3.35%), bowel dysfunction (15%), and stone formation (10%) [368]. 

The procedure should be used with caution in patients with neuro-urological symptoms, but 
may become necessary if all less-invasive treatment methods have failed. Special attention should be paid 
to patients with pre-operative renal scars since metabolic acidosis can develop [370]. Bladder substitution 
with bowel after performing a supratrigonal cystectomy [367], to create a low-pressure reservoir, is indicated 
in patients with a severely thick and fibrotic bladder wall [130]. Intermittent catheterisation may become 
necessary after this procedure. The long-term scientific evidence shows that bladder augmentation is a highly 
successful procedure that stabilises renal function and prevents anatomical deterioration; however, lifelong 
follow-up is essential in this patient group given the significant morbidity associated with this procedure [368, 
371, 372].

3.4.3.5 Urinary diversion
When no other therapy is successful, urinary diversion must be considered for the protection of the UUT and 
for the patient’s QoL [130].

Continent diversion: This should be the first choice for urinary diversion. Patients with limited dexterity may 
prefer a stoma instead of using the urethra for catheterisation. For cosmetic reasons, the umbilicus is often 
used for the stoma site [373-379]. A SR of the literature concluded that continent catheterisable tubes/stomas 
are an effective treatment option in neuro-urological patients unable to perform intermittent self-catheterisation 
through the urethra [380]. However, the complication rates were significant with 85/213 post-operative 
events requiring re-operation [380]. Tube stenosis occurred in 4-32% of the cases. Complications related to 
concomitant procedures (augmentation cystoplasty, pouch) included neovesicocutaneous fistulae (3.4%), 
bladder stones (20-25%), and bladder perforations (up to 40% in one case series). In addition, data comparing 
HRQoL before and after surgery were not reported [380].

Incontinent diversion: If catheterisation is impossible, incontinent diversion with a urine-collecting device 
is indicated. Ultimately, it could be considered in patients who are wheelchair bound or bed-ridden with 
intractable and untreatable incontinence, in patients with LUT destruction, when the UUT is severely 
compromised, and in patients who refuse other therapy [130]. An ileal segment is used for the deviation in 
most cases [130, 381-384]. Patients gain better functional status and QoL after surgery [385]. Concomitant 
cystectomy to avoid pyocystitis may be advisable [386]. All procedures can be done robotically [387].

Undiversion: Long-standing diversions may be successfully undiverted or an incontinent diversion changed 
to a continent one with the emergence of new and better techniques for control of detrusor pressure 
and incontinence [130]. The patient must be carefully counselled and must comply meticulously with the 
instructions [130]. Successful undiversion can then be performed [388].

In a prospective observational study (n=1,479), QoL was investigated in neuro-urological patients using four 
different bladder management options. It is the first study to focus on PROMS and noted that surgery was 
associated with fewer bladder management difficulties and a better QoL [58].
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Eviter facteurs aggravants (traitement, dépendance, 
infection, escarre, lithiase, fécalome…

Comprendre le mécanisme: 
­ résistance urétrale ou hypo-contractilité détrusor

-  Alpha-bloquants, toxine sphincter hors AMM, 
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-Pas de médicament d’efficacité prouvée en France pour renforcer la contractilité 
du détrusor

Cholinomimétique, cholinesterasiques: 

266 Neuro-Urology

antagonists are the first-line choice for treating neuro-
urological disorders.

Recommendations on drug treatments LE GR
For NDO, antimuscarinic therapy is the recom-
mended first-line medical treatment.

1a A

Alternative routes of administration (i.e., 
transdermal or intravesical) of antimuscarinic 
agents may be used.

2 A

Outcomes for NDO may be maximised by 
considering a combination of antimuscarinic 
agents.

3 B

To decrease bladder outlet resistance, 
α-blockers could be prescribed.

1b A

For underactive detrusor, no parasympathico-
mimetics should be prescribed.

1a A

In neurogenic stress urinary incontinence, drug 
treatment should not be prescribed.

4 A

NDO = neurogenic detrusor overactivity.

Recommendations for minimal invasive treatment
Intermittent catheterisation LE GR
Intermittent catheterisation - whenever possible 
aseptic technique - should be used as a 
standard treatment for patients who are unable 
to empty their bladder.

3 A

Patients must be well instructed in the tech-
nique and risks of intermittent catheterisation.

3 A

The catheter size should be 12-16 Fr. 4 B
Whenever possible, indwelling transurethral and 
suprapubic catheterisation should be avoided.

3 A

Renforcer la contractilité du détrusor: 

• MANŒUVRES DE CRÉDÉ ET VALSALVA

ü PEU DE PLACE CHEZ LES PATIENTS NEUROLOGIQUES (NP3)

üMÊME CHEZ LES BONS CANDIDATS (LÉSION SUPRASACRÉE + VESSIE CONTRACTILE), MÉTHODE NON 

PHYSIOLOGIQUE (NP3)

üATTENTION: ALTÉRATION DU HAUT APPAREIL, INFECTIONS URINAIRES, CALCULS (NP3)

üNE PAS UTILISER SI TROUBLE DE COMPLIANCE, REFLUX, MICTIONS À HAUTES PRESSIONS, VLPP HAUT 
(GRB)

Recommandations de l’EAU/ Consensus SIU-ICUD 
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Choice of antimuscarinic agent: Oxybutynin [130, 176, 177, 179, 180, 189], trospium [180, 186, 190], tolterodine 
[191] and propiverine [180, 192] are established, effective and well tolerated treatments even in long-term use 
[179, 180, 193, 194]. Darifenacin [195, 196] and solifenacin [197] have been evaluated in NDO secondary to SCI 
and MS [180, 195-197] with results similar to other antimuscarinic drugs. A pilot study using solifenacin in NDO 
due to PD showed an improvement in UI [198]. Fesoterodine, an active metabolite of tolterodine, has also been 
introduced; and preliminary results are promising [199, 200]. Favourable results with the new drug imidafenacin 
have been reported in suprapontine as well as SCI patients [201, 202].

Side effects: Controlled-release antimuscarinics have some minor side effects, e.g. dry mouth [203]. It has been 
suggested that different ways of administration may help to reduce side effects [204]. Imidafenacine has been 
safely used in neurological patients with no worsening of cognitive function [201]. Nevertheless, the potential 
risk of developing dementia should be considered [205].

Beta-3-adrenergic receptor agonists
The role of mirabegron in neuro-urological patients is still unclear [206, 207]. In MS and SCI patients, with very 
short follow-up, mirabegron has not demonstrated any significant effect on detrusor pressure or cystometric 
capacity despite the reported improvement in LUT symptoms [208, 209]. A significant subjective improvement 
in OAB symptoms has also been reported using lower dosages of mirabegron in patients affected by CNS 
lesions without any negative effects on voiding function [210]. A standard dosage of 50 mg has been found 
effective with no worsening of cognitive function in patients with PD [211, 212]. Combination therapy with 
mirabegron and desmopressin in MS patients has shown promising results; however, clinical experience is still 
very limited in neuro-urological populations [213]. 

Other drugs
In preliminary studies, improvements in daily incontinence rates, nocturia, daytime and 24-hour voids, as 
well as the low risk of adverse events, suggest that cannabinoids may be effective and safe in MS patients 
[214]. A concomitant improvement in OAB symptoms has been reported in male MS patients using daily 
tadalafil to treat neurogenic erectile dysfunction (ED) [215]. A SR found that desmopressin may be effective 
for treating nocturia in MS patients; however, adverse events were common, with the included studies being 
heterogeneous and of low quality [216]. 

3.4.2.3.2 Drugs for voiding symptoms
Detrusor underactivity: Cholinergic drugs, such as bethanechol and distigmine, have been considered to 
enhance detrusor contractility and promote bladder emptying, but are not frequently used in clinical practice 
[217]. Only preclinical studies have documented the potential benefits of cannabinoid agonists for improving 
detrusor contractility when administered intravesically [218, 219]. 

Decreasing bladder outlet resistance: α-blockers (e.g. tamsulosin, naftopidil and silodosin) seem to be effective 
for decreasing bladder outlet resistance, PVR and AD [220-224].

Increasing bladder outlet resistance: Several drugs have shown efficacy in selected cases of mild SUI, but there 
are no high-level evidence studies in neurological patients [130].

3.4.2.4 Summary of evidence and recommendations for drug treatments

Summary of evidence LE
Long-term efficacy and safety of antimuscarinic therapy for NDO is well documented. 1a
Mirabegron does not improve urodynamic outcomes in NDO patients. 1b
Maximise outcomes for NDO by considering combination therapy. 3

Recommendations Strength rating
Use antimuscarinic therapy as the first-line medical treatment for neurogenic detrusor 
overactivity.

Strong

Prescribe α-blockers to decrease bladder outlet resistance. Strong
Do not prescribe parasympathomimetics for underactive detrusor. Strong
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Diminuer les résistances cervico-urétrales:

ALPHA BLOQUANTS

§ 1 ÉTUDE CONTRÔLÉE VS PLACEBO, 18 HOMMES SEP, ÂGE <50 
ANS, RPM >50ML (O’RIORDAN 1995)

- INDORAMINE 1 MOIS

- AMÉLIORATION DU DÉBIT URINAIRE DE 41% ET SCORE 
SYMPTÔMES DANS LE GROUPE TRAITÉ

- DANS LES DEUX GROUPES, AMÉLIORATION DU RPM (P=0,8)

§ 28 PATIENTS (20F/8H), DSVS

- TAMSULOSINE PENDANT 2 MOIS (STANKOVICH, 2004)

- AMÉLIORATION DE LA QDV: 96%

- DIMINUTION DE LA POLLAKIURIE, DU NB D’ÉPISODES 
D’URGENTURIES, DU SCORE IPSS

- DIMINUTION DU RPM ET AMPLITUDES DES CNI

- AUGMENTATION DU DÉBIT URINAIRE MAXIMAL, DE LA CCM 
ET DU VOLUME URINÉ/MICTION

§ AMENDEMENT HAS 2011: UTILISATION 
POSSIBLE DANS LA SEP (HOMME, FEMME)

TOXINE BOTULIQUE SPHINCTERIENNE: HORS AMM

• VOIE TRANSPÉRINÉALE = VOIE ENDOSCOPIQUE = EFFICACITÉ IDENTIQUE

• INJECTION UNIQUE ET ÉVALUATION À 1 ET 3 MOIS

• NOUVELLE INJECTION À 3 MOIS SI AUCUN RÉSULTAT OU À ÉPUISEMENT

• DURÉE EFFICACITÉ: 2 -4 MOIS (1ERS  SIGNES 10-15J)

• BTX-A > PLACEBO : 

- êPRESSION MAX INTRAVÉSICALE À 30J  (MD -14.00 CMH2O, 95% 
CI -25.32 TO -2.68)

- VOLUME URINÉ (MD 69 ML, 95% CI 11.87 TO 126.13)

- ABSENCE DE DIFFÉRENCE POUR LES AUTRES PARAMÈTRES BUD 
(CCM, QMAX, COMPLIANCE, PCUM)

- ABSENCE DE DONNÉES SUR FONCTION RÉNALE

Qualité de vie inchangée
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Abstract

Context: Tibial nerve stimulation (TNS) is a promising therapy for non-neurogenic lower
urinary tract dysfunction and might also be a valuable option for patients with an
underlying neurological disorder.
Objective: We systematically reviewed all available evidence on the efficacy and safety
of TNS for treating neurogenic lower urinary tract dysfunction (NLUTD).
Evidence acquisition: The review was performed according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Statement.
Evidence synthesis: After screening 1943 articles, 16 studies (4 randomized controlled
trials [RCTs], 9 prospective cohort studies, 2 retrospective case series, and 1 case report)
enrolling 469 patients (283 women and 186 men) were included. Five studies reported
on acute TNS and 11 on chronic TNS. In acute and chronic TNS, the mean increase of
maximum cystometric capacity ranged from 56 to 132 mL and from 49 to 150 mL, and
the mean increase of bladder volume at first detrusor overactivity ranged from 44 to
92 mL and from 93 to 121 mL, respectively. In acute and chronic TNS, the mean decrease
of maximum detrusor pressure during the storage phase ranged from 5 to 15 cm H2O
and from 4 to 21 cm H2O, respectively. In chronic TNS, the mean decrease in number of
voids per 24 h, in number of leakages per 24 h, and in postvoid residual ranged from 3 to
7, from 1 to 4, and from 15 to 55 mL, respectively. No TNS-related adverse events have
been reported. Risk of bias and confounding was high in most studies.
Conclusions: Although preliminary data of RCTs and non-RCTs suggest TNS might be
effective and safe for treating NLUTD, the evidence base is poor, derived from small,
mostly noncomparative studies with a high risk of bias and confounding. More reliable
data from well-designed RCTs are needed to reach definitive conclusions.
Patient summary: Early data suggest tibial nerve stimulation might be effective and safe
for treating neurogenic lower urinary tract dysfunction, but more reliable evidence is
required.
# 2015 European Association of Urology. Published by Elsevier B.V. All rights reserved.
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Fax: +41 44 386 39 09.
E-mail address: tkessler@gmx.ch (T.M. Kessler).

EURURO-6296; No. of Pages 9

Please cite this article in press as: Schneider MP, et al. Tibial Nerve Stimulation for Treating Neurogenic Lower Urinary Tract
Dysfunction: A Systematic Review. Eur Urol (2015), http://dx.doi.org/10.1016/j.eururo.2015.07.001

http://dx.doi.org/10.1016/j.eururo.2015.07.001
0302-2838/# 2015 European Association of Urology. Published by Elsevier B.V. All rights reserved.

Review – Neuro-urology

Tibial Nerve Stimulation for Treating Neurogenic Lower Urinary
Tract Dysfunction: A Systematic Review

Marc P. Schneider a,b,y, Tobias Gross c,y, Lucas M. Bachmann d, Bertil F.M. Blok e,
David Castro-Diaz f, Giulio Del Popolo g, Jan Groen e, Rizwan Hamid h, Gilles Karsenty i,
Jürgen Pannek j, Lisette ‘t Hoen e, Thomas M. Kessler a,*
a Neuro-Urology, Spinal Cord Injury Center & Research, University of Zürich, Balgrist University Hospital, Zürich, Switzerland; b Brain Research Institute,
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Abstract

Context: Tibial nerve stimulation (TNS) is a promising therapy for non-neurogenic lower
urinary tract dysfunction and might also be a valuable option for patients with an
underlying neurological disorder.
Objective: We systematically reviewed all available evidence on the efficacy and safety
of TNS for treating neurogenic lower urinary tract dysfunction (NLUTD).
Evidence acquisition: The review was performed according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Statement.
Evidence synthesis: After screening 1943 articles, 16 studies (4 randomized controlled
trials [RCTs], 9 prospective cohort studies, 2 retrospective case series, and 1 case report)
enrolling 469 patients (283 women and 186 men) were included. Five studies reported
on acute TNS and 11 on chronic TNS. In acute and chronic TNS, the mean increase of
maximum cystometric capacity ranged from 56 to 132 mL and from 49 to 150 mL, and
the mean increase of bladder volume at first detrusor overactivity ranged from 44 to
92 mL and from 93 to 121 mL, respectively. In acute and chronic TNS, the mean decrease
of maximum detrusor pressure during the storage phase ranged from 5 to 15 cm H2O
and from 4 to 21 cm H2O, respectively. In chronic TNS, the mean decrease in number of
voids per 24 h, in number of leakages per 24 h, and in postvoid residual ranged from 3 to
7, from 1 to 4, and from 15 to 55 mL, respectively. No TNS-related adverse events have
been reported. Risk of bias and confounding was high in most studies.
Conclusions: Although preliminary data of RCTs and non-RCTs suggest TNS might be
effective and safe for treating NLUTD, the evidence base is poor, derived from small,
mostly noncomparative studies with a high risk of bias and confounding. More reliable
data from well-designed RCTs are needed to reach definitive conclusions.
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Table 2 – Treatment outcomes of randomized controlled studies

Maximum cystometric
capacity, mL

Patients with incontinence, n No. of urgency frequency episodes Patients with urgency, n Postvoid residual, mL

Study Intervention Patients,
n

BL UT Difference p
value

BL UT Difference p value BL UT Difference p
value

BL UT Difference p
value

BL UT Difference p
value

Eftekhar et al [15] Con 23 14 14 0 NR NR 16 NR NR

Exp 17 18 18 0 21 21 0

Gaspard et al [16] PFT 16 3.5 1.2 2.3 0.006

Exp 15 3 0.7 2.3 0.031

Monteiro et al [17] Con 12 10 10 0 NS 9 9 0 NS

Exp 12 11 7 4 <0.01 11 8 3 <0.01

Perissinotto et al [18] Con 5 215 220 5 0.86 3a 3a 0a aNR 5*/5** 5*/5** 0*/0** <0.04*/ **NR 43 61 18 0.46

Exp 8 260 235 !25 6a 4a 2a 8*/6** 1*/2** !7*/!4** 73 37 !36

BL = baseline; Con = control intervention; Exp = experimental intervention; NR = not reported; NS = not significant; PFT = pelvic floor muscle training; UT = under treatment.

All reported values are means. P values show group comparison at the same timepoint.
a Number of incontinence episodes over a 3-d period.
* Number of urgency episodes over a 3-d period.
** Number of frequency episodes over a 3-d period.

Table 3 – Treatment outcomes of nonrandomized controlled studies

Maximum cystometric
capacity, mL

Maximum detrusor
pressure during storage

phase, cm H2O

Bladder volume at first
detrusor overactivity, mL

No. of voids per 24 h No. of leakages per 24 h Postvoid residual, mL

Study No. of
patients/Type

of therapy

BL UT Difference p
value

BL UT Difference p
value

BL UT Difference p
value

BL UT Difference p
value

BL UT Difference p
value

BL UT Difference p
value

Amarenco et al [19] 44/acu 221 277 56 <0.0001 163 232 69 <0.0001

Andrews et al [30] 1/acu 158 290 132 NR

Fjorback et al [29] 12/acu 85 80 !5 0.48 122 166 44 0.008

Kabay et al [24] 32/acu 205 301 96 0.001 52 36 !15.3 0.002 145 245 100 0.001

Kabay et al [25] 29/acu 194 286 93 <0.001 138 230 92 <0.001

De Sèze et al [20] 7/chr 11.3 8.6 !2.7 <0.001 5.8 2.8 !3 <0.001 133 117 !16 NS

El-Senousy et al [28] 33/chr 233 329 96 0.0001 32 28 !3.9 0.03 150 271 121 0.0001 10.6 7.9 !2.7 0.001 3.5 2.2 !1.3 0.04

Finazzi-Agrò et al [21] 14/chr 230 380 150 <0.01 64 43 !21 0.07 212 321 109 <0.01 15 8 !7 <0.01 6 2 !4 <0.01

Gobbi et al [22] 18/chr 12 7 !5 <0.05 98 43 !55 0.02

Kabay et al [23] 19/chr 200 267 67 0.000 49 36 !13 0.001 124 216 93 0.000 11.5 5.6 !5.9 NR 7.2 4.1 !3.1 NR 83 48 !35 0.006

Ohannesssian et al [27] 6/chr 211 260 49 0.6

Zecca et al [26] 83/chr 171 268 97 0.003 10 7 !3 0.03 101 52 !49 0.02

acu = acute therapy; BL = baseline; chr = chronic therapy; NR = not reported; NS = not significant; UT = under treatment.

All reported values are means.
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Maximum cystometric
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Patients with incontinence, n No. of urgency frequency episodes Patients with urgency, n Postvoid residual, mL

Study Intervention Patients,
n

BL UT Difference p
value

BL UT Difference p value BL UT Difference p
value

BL UT Difference p
value

BL UT Difference p
value

Eftekhar et al [15] Con 23 14 14 0 NR NR 16 NR NR

Exp 17 18 18 0 21 21 0

Gaspard et al [16] PFT 16 3.5 1.2 2.3 0.006

Exp 15 3 0.7 2.3 0.031

Monteiro et al [17] Con 12 10 10 0 NS 9 9 0 NS

Exp 12 11 7 4 <0.01 11 8 3 <0.01

Perissinotto et al [18] Con 5 215 220 5 0.86 3a 3a 0a aNR 5*/5** 5*/5** 0*/0** <0.04*/ **NR 43 61 18 0.46

Exp 8 260 235 !25 6a 4a 2a 8*/6** 1*/2** !7*/!4** 73 37 !36

BL = baseline; Con = control intervention; Exp = experimental intervention; NR = not reported; NS = not significant; PFT = pelvic floor muscle training; UT = under treatment.

All reported values are means. P values show group comparison at the same timepoint.
a Number of incontinence episodes over a 3-d period.
* Number of urgency episodes over a 3-d period.
** Number of frequency episodes over a 3-d period.

Table 3 – Treatment outcomes of nonrandomized controlled studies

Maximum cystometric
capacity, mL

Maximum detrusor
pressure during storage

phase, cm H2O

Bladder volume at first
detrusor overactivity, mL

No. of voids per 24 h No. of leakages per 24 h Postvoid residual, mL
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patients/Type
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BL UT Difference p
value

BL UT Difference p
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Amarenco et al [19] 44/acu 221 277 56 <0.0001 163 232 69 <0.0001

Andrews et al [30] 1/acu 158 290 132 NR

Fjorback et al [29] 12/acu 85 80 !5 0.48 122 166 44 0.008

Kabay et al [24] 32/acu 205 301 96 0.001 52 36 !15.3 0.002 145 245 100 0.001

Kabay et al [25] 29/acu 194 286 93 <0.001 138 230 92 <0.001

De Sèze et al [20] 7/chr 11.3 8.6 !2.7 <0.001 5.8 2.8 !3 <0.001 133 117 !16 NS

El-Senousy et al [28] 33/chr 233 329 96 0.0001 32 28 !3.9 0.03 150 271 121 0.0001 10.6 7.9 !2.7 0.001 3.5 2.2 !1.3 0.04

Finazzi-Agrò et al [21] 14/chr 230 380 150 <0.01 64 43 !21 0.07 212 321 109 <0.01 15 8 !7 <0.01 6 2 !4 <0.01

Gobbi et al [22] 18/chr 12 7 !5 <0.05 98 43 !55 0.02

Kabay et al [23] 19/chr 200 267 67 0.000 49 36 !13 0.001 124 216 93 0.000 11.5 5.6 !5.9 NR 7.2 4.1 !3.1 NR 83 48 !35 0.006

Ohannesssian et al [27] 6/chr 211 260 49 0.6

Zecca et al [26] 83/chr 171 268 97 0.003 10 7 !3 0.03 101 52 !49 0.02

acu = acute therapy; BL = baseline; chr = chronic therapy; NR = not reported; NS = not significant; UT = under treatment.
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Abstract

Context: Tibial nerve stimulation (TNS) is a promising therapy for non-neurogenic lower
urinary tract dysfunction and might also be a valuable option for patients with an
underlying neurological disorder.
Objective: We systematically reviewed all available evidence on the efficacy and safety
of TNS for treating neurogenic lower urinary tract dysfunction (NLUTD).
Evidence acquisition: The review was performed according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses Statement.
Evidence synthesis: After screening 1943 articles, 16 studies (4 randomized controlled
trials [RCTs], 9 prospective cohort studies, 2 retrospective case series, and 1 case report)
enrolling 469 patients (283 women and 186 men) were included. Five studies reported
on acute TNS and 11 on chronic TNS. In acute and chronic TNS, the mean increase of
maximum cystometric capacity ranged from 56 to 132 mL and from 49 to 150 mL, and
the mean increase of bladder volume at first detrusor overactivity ranged from 44 to
92 mL and from 93 to 121 mL, respectively. In acute and chronic TNS, the mean decrease
of maximum detrusor pressure during the storage phase ranged from 5 to 15 cm H2O
and from 4 to 21 cm H2O, respectively. In chronic TNS, the mean decrease in number of
voids per 24 h, in number of leakages per 24 h, and in postvoid residual ranged from 3 to
7, from 1 to 4, and from 15 to 55 mL, respectively. No TNS-related adverse events have
been reported. Risk of bias and confounding was high in most studies.
Conclusions: Although preliminary data of RCTs and non-RCTs suggest TNS might be
effective and safe for treating NLUTD, the evidence base is poor, derived from small,
mostly noncomparative studies with a high risk of bias and confounding. More reliable
data from well-designed RCTs are needed to reach definitive conclusions.
Patient summary: Early data suggest tibial nerve stimulation might be effective and safe
for treating neurogenic lower urinary tract dysfunction, but more reliable evidence is
required.
# 2015 European Association of Urology. Published by Elsevier B.V. All rights reserved.

y These authors contributed equally and share the first authorship.
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Balgrist University Hospital, Forchstrasse 340, 8008 Zürich, Switzerland. Tel. +41 44 386 38 45;
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NEUROMODULATION SACRÉE ET 
TROUBLES DE VIDANGE NEUROGENE
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References Indications N= (F/H) Age moyen Suivi moyen
(mois)

Critère de succès Taux de succès

Shakers 1998 NOUR 20 (19/1) 33.7±2.2 (19.4-
55.7)

15.2 
(1-74)

≥50% Volume uriné/RPM 100 % 

Jonas 2001
RCT

NOUR 177 (131/46) 42.9±12.7 (17.4-
81)

18 Mictions spontanées or ≥50% 
Reduction volume 
sondé/sondage

71%

Aboseif 2002 NOUR 20 (17/3) 48 (22-75) 24 (6-36) Mictions spontanées or ≥50% 
amélioration

90%

Dasgupta 2008
Rétrospective 

NOUR 26 (26/0) 35 (22-52) 37 (2-73) Mictions spontanées 77%

Datta 2008
Rétrospective 

NOUR 
Fowler

60 (60/0) 34.1 (21.6-51.2) 48 Mictions spontanées 72%

De Ridder 2007
Prospective

NOUR 
Fowler

62 (62/0) 49.8±11.8 
(Fowler)
54.1±11.6 
(NOUR)

43.4±35.2 Echec=récidive Rétention (=
nécessité ASPI RPM > 150 mL) ou
de sonde à demeure

56.7%

White 2008
Rétrospective

Fowler
NOUR
BM

40 (NR)
- 28 NOUR 
- 3 Fowler

50.7 (18-78) 40±19.6 ≥50% amélioration
-RPM
-Nb d’ASPI/24h
-Volume/sondage

1er temps 70%
2ème temps 
85.7%

NOUR: non obstructive urinary retention; BM: blessé médullaire

Comment sélectionner les patients?
Pas de preuve de l’efficacité sur la DSVS sévère (type 2/3) chez BM / MMC
EMG sphincter strié normal = + mauvais résultats (43% vs 76%) (Datta ,BJU 2008)
Fowler : meilleurs résultats (De Ridder, Eur. Urol. 2007)

Quels critères de succès ?



Diminuer les résistances cervico-urétrales par cervicotomie:

• OBTENIR UNE MICTION RÉFLEXE AU TRAVERS D’UN SPHINCTER OUVERT

- HOMME

- APPAREILLAGE PAR ÉTUI PÉNIEN ++

- MOTEUR VÉSICAL SUFFISANT ++ (+ ALPHA BLOQUANTS)

- ÉTUDE DE LA VIDANGE VÉSICALE EN POSITION ASSISE

- ABSENCE D’HRA INDUITE PAR CORPS ÉTRANGER

• SPHINCTÉROTOMIE CHIRURGICALE
- EFFICACITÉ PROUVÉE MAIS SUIVI ENDOSCOPIQUE ET URODYNAMIQUE

- ß P DET MAX, ß RPM, ß INFECTION, ß HRA, PROTECTION RÉNALE

- RISQUES

ü HÉMORRAGIQUE++ ( 2 À 13% DE TRANSFUSION)

ü RÉCIDIVE +/- STÉNOSE (80% À 10 ANS)

ü AGGRAVATION DYSFONCTION ÉRECTILE (>50% SI 

•       INCISION POST, <2% SI 12H)

- MIEUX QUE PROTHÈSE PERMANENTE À 2 ANS PMAX DÉTRUSOR 

ü SINON AUCUNE DIFFÉRENCE DANS LES AUTRES 

• PARAMÈTRES BUD, INFECTIONS URINAIRES, 

• COMPLICATIONS, FONCTION RÉNALE



NEURO-STIMULATEUR DE BRINDLEY
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PRINCIPE

-RADICOTOMIE POSTÉRIEURE (AFFÉRENCES SENSITIVES)
-STIMULATION ANTÉRIEURE À VISÉE MICTIONNELLE 

(EFFÉRENCES MOTRICES)

OBJECTIF : OBTENIR UNE MICTION ÉLECTRIQUEMENT 
DÉCLENCHÉE PAR UN ÉMETTEUR EXTERNE VERS UN RÉCEPTEUR 

SOUS-CUTANÉ (MICTION « DYSSYNERGIQUE » ET CONTRÔLE DE 
L ’HYPERACTIVITÉ PAR RADICOTOMIE POSTÉRIEURE)

RÉSULTATS VALIDÉS >80 % DE CONTINENCE ET DE MICTIONS 

EFFICACES (BRINDLEY GS 1995 SPINAL CORD, EGON G 1998) 

• Candidat idéal

- Femme tétraplégique basse, 

complète (alternative à la DCC 

+/- Réa mb sup)

- Femme paraplégique, complète 

(évite ASPI)

- Homme tétra complet, échec de 

sphinctérotomie (détrusor 

insuffisant, en alternative à la Réa 

mb sup)

• Peu populaire du fait des 

radicotomies irréversibles

- Lubrification, orgasme

- Erection et éjaculation réflexes

Technique irréversible

Confère cours spécifique E Chartier Kastler



Si cont)actilité vésicale diminuée

Auto-sondages intermittents +++

266 Neuro-Urology

antagonists are the first-line choice for treating neuro-
urological disorders.

Recommendations on drug treatments LE GR
For NDO, antimuscarinic therapy is the recom-
mended first-line medical treatment.

1a A

Alternative routes of administration (i.e., 
transdermal or intravesical) of antimuscarinic 
agents may be used.

2 A

Outcomes for NDO may be maximised by 
considering a combination of antimuscarinic 
agents.

3 B

To decrease bladder outlet resistance, 
α-blockers could be prescribed.

1b A

For underactive detrusor, no parasympathico-
mimetics should be prescribed.

1a A

In neurogenic stress urinary incontinence, drug 
treatment should not be prescribed.

4 A

NDO = neurogenic detrusor overactivity.

Recommendations for minimal invasive treatment
Intermittent catheterisation LE GR
Intermittent catheterisation - whenever possible 
aseptic technique - should be used as a 
standard treatment for patients who are unable 
to empty their bladder.

3 A

Patients must be well instructed in the tech-
nique and risks of intermittent catheterisation.

3 A

The catheter size should be 12-16 Fr. 4 B
Whenever possible, indwelling transurethral and 
suprapubic catheterisation should be avoided.

3 A

PRISE EN CHARGE DE LA RETENTION, 
CHRONIQUE D’URINE CHEZ LE NEUROLOGIQUE

• DRAINAGE VÉSICAL RÉGULIER PAR CATHÉTÉRISMES URÉTRAUX PONCTUELS PLURIQUOTIDIENS

• OBJECTIF DE SÉCURITÉ VITALE

• PRÉSERVER LE HAUT APPAREIL URINAIRE

• LIMITER L’ALTÉRATION DU BAS APPAREIL URINAIRE

• OBJECTIF DE CONFORT

• AMÉLIORER LA QUALITÉ DE VIE

• ÉVITER CONSÉQUENCES DE L’INCONTINENCE ET DE LA RÉTENTION

• FAVORISER L’AUTONOMIE



RÉVOLUTION DES CONDITIONS DE VIE DU PATIENT NEUROLOGIQUE

• JUSQU’AUX ANNÉES 1980, SONDE À DEMEURE ÉTAIT MODE DE DRAINAGE QUASI-EXCLUSIF DES 
NEUROVESSIES

• PRINCIPAL FACTEUR DE MORBIDITÉ ET MORTALITÉ DES PATIENTS NEUROLOGIQUES

• INFECTION URINAIRE: 1ÈRE CAUSE MORTALITÉ BLESSÉS MÉDULLAIRES [HACKLER 1977]

 - 1966: DESCRIPTION PAR GUTTMAN DE LA TECHNIQUE DU SONDAGE INTERMITTENT STÉRILE
 - 1972: DESCRIPTION PAR LAPIDES DE LA TECHNIQUE DU SONDAGE INTERMITTENT PROPRE

 - 1975-2005: PLUS DE 2000 PUBLICATIONS DÉMONTRANT L’INTÉRÊT DES AUTO-SONDAGES 
INTERMITTENTS: RÉDUCTION PARALLÈLE DE LA MORBI-MORTALITÉ DES NEUROVESSIES

 - 1998-2002: AUTO-SONDAGE INTERMITTENT PROPRE RECONNU COMME MÉTHODE DE PREMIER CHOIX 
PAR LES CONFÉRENCES DE CONSENSUS INTERNATIONALES

 

SONDAGE INTERMITTENT ET NEUROVESSIES 



A DOMICILE OU INSTITUTION, 2 À 5 JOURS

EQUIPE INFIRMIÈRE FORMÉE

• DONNÉES ANATOMIQUES, PRÉSENTATION DU MATÉRIEL

• ÉDUCATION À LA PROPRETÉ (≠ASEPSIE)

• HÉTÉRO-SONDAGES INAUGURAUX, PUIS AUTO-SONDAGES SOUS 
SUPERVISION 

• SIMPLE TOILETTE PÉRINÉALE ET MANUELLE

• SONDES LUBRIFIÉES, USAGE UNIQUE

• INTRODUCTION DE LA SONDE PAR LE MÉAT

• POUSSÉE PROGRESSIVE JUSQUE DANS LA VESSIE
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4 A

NDO = neurogenic detrusor overactivity.

Recommendations for minimal invasive treatment
Intermittent catheterisation LE GR
Intermittent catheterisation - whenever possible 
aseptic technique - should be used as a 
standard treatment for patients who are unable 
to empty their bladder.

3 A

Patients must be well instructed in the tech-
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The catheter size should be 12-16 Fr. 4 B
Whenever possible, indwelling transurethral and 
suprapubic catheterisation should be avoided.

3 A

SONDAGE INTERMITTENT ET NEUROVESSIES 



Fréquence des sondages plus importante que leur stérilité

• Notion de résistance de l’hôte et d’ischémie pariétale (Lapidès)

• Adaptation horaire et fréquence des sondages

  Objectif: stockage vésical à basse pression
  Sondage 4 à 6 fois par jour, volume < 450 ml, 
   Diurèse 1.5 à 2l/j

– Adaptation sondes  selon 
caractéristiques 
anatomiques, fonctionnelles 
et sociales.

– Gamme large++ de 
dispositifs, inscrits LPRR

SONDAGE INTERMITTENT ET NEUROVESSIES 





TECHNIQUE NON SEULEMENT NON INFECTANTE MAIS STÉRILISANTE DES URINES

↓ SIGNIFICATIVE BACTÉRIURIES, INFECTIONS URINAIRES , COMPLICATIONS UROLOGIQUES ET GÉNITALES
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SONDAGE INTERMITTENT ET NEUROVESSIES 



Quand les instaurer ?

Dés que possible!!!

- pour éviter les complications d’un mode de drainage inadéquat et/ou dangereux
- pour favoriser la reprise mictionnelle  et autonomie
- pour préserver avenir urogénital et procréation

SONDAGE INTERMITTENT ET NEUROVESSIES 

ALTERNATIVES AUX SONDAGE INTERMITTENT

Hétérosondages

Cathéter sus-pubien
Permet l’autonomie et la reprogrammation mictionnelle
Moins complications urétrales et génitales que SAD, risque de lithiase

Sonde à demeure
A éviter tant que possible
Complications haut et bas appareil
Reste une ultime alternative à la chirurgie



HÉTÉRO-SONDAGES

§MÊME MODALITÉS QUE 
L’AUTOSONDAGES
-≥4 SONDAGES/J

-VOLUME SONDÉ <400 ML
-SONDES HYDROPHILES
-DIURÈSE 1500-2000 ML
-GESTION DU RÉSERVOIR

§LES LIMITES
-LÉGISLATION: PERSONNEL 

MÉDICAL/PARAMÉDICAL
-NOMBRE DE PASSAGE DES IDE

-DIFFICULTÉ DU RETOUR À DOMICILE
-PERTE D’AUTONOMIE DU PATIENT

68. L’hétérosondage peut être réalisé par un aidant 
non paramédical formé à la technique du 
sondage intermittent. (Accord fort d’emblée)

69. Il est fortement recommandé que le patient et la 
ou les personnes en charge de réaliser des 
hétérosondages aient une formation. (Accord fort 
d’emblée)

70. Dans certains cas particuliers, des 
hétérosondages peuvent être associés à des 
autosondages pour permettre de respecter 
l’intervalle maximal de 4 heures entre deux 
vidanges. (Accord fort d’emblée)

71. En dehors d’une structure de soins et en cas 
d’hétérosondages par un aidant non 
paramédical, il est recommandé de réaliser 
l’hétérosondage selon la technique propre. 
(Accord relatif)

72. En cas d’impossibilité de pratiquer l’autosondage 
ou d’une solution alternative, il est recommandé 
de privilégier l’hétérosondage aux cathéters à 
demeure. (Accord relatif)



BRICKER dans la SEP

Cathéter sus-pubien à demeure ou dérivation non continente par conduit iléal chez le patient 
neurologique. 
Étude rétrospective nationale sur bases médico- administratives
I. Bentellis , J. Bulsei , A. Ddeclemy , M. Durand , E. Fontas , B. Peyronnet 

=> Données PMSI

CHIRURGIE DE L ’HYPERACTIVITÉ NEUROGÈNE DU DÉTRUSOR



• BACTÉRIURIE ASYMPTOMATIQUE QUASI-SYSTÉMATIQUE
• 60% À 90% DES SUJETS 
• NON CORRÉLÉE À L’INFECTION URINAIRE SYMPTOMATIQUE
• PAS D’INTÉRÊT À RÉALISER UN DÉPISTAGE SYSTÉMATIQUE PAR ECBU+++

• INFECTIONS URINAIRES
• INCIDENCE AU LONG COURS: 18 À 54%, VS 100% SAD
• FACTEUR DE RISQUE: VOLUME SONDAGE >400 ML

• ANTIBIOPROPHYLAXIE PRÉVENTIVE NON RECOMMANDÉE
• PEUT RÉDUIRE LA PRÉVALENCE DES BACTÉRIURIES,
• MAIS PAS CELLE DES INFECTIONS URINAIRES, NI DE LEUR RÉCURRENCE
• FAVORISE LA SÉLECTION DE GERMES MULTIRÉSISTANTS+++

Ne dépister et traiter que les infections urinaires symptomatiques

INFECTIONS URINAIRES ET NEUROVESSIES
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Recommendations Strength rating
Do not screen for or treat asymptomatic bacteriuria in patients with neuro-urological 
disorders.

Strong

Avoid the use of long-term antibiotics for recurrent urinary tract infections (UTIs). Strong
In patients with recurrent UTIs, optimise treatment of neuro-urological symptoms and 
remove foreign bodies (e.g., stones, indwelling catheters) from the urinary tract.

Strong

Individualise UTI prophylaxis in patients with neuro-urological disorders as there is no 
optimal prophylactic measure available.

Strong

3.6 Sexual function and fertility
These Guidelines specifically focus on sexual dysfunction and infertility in patients with a neurological disease 
[418, 419]. Non-neurogenic, male sexual dysfunction and infertility are covered in separate EAU Guidelines 
[420, 421]. In neuro-urological patients sexual problems can be identified at three levels: primary (direct 
neurological damage), secondary (general physical disabilities) and tertiary (psychosocial and emotional 
issues) sexual dysfunction [422]. Adopting a systematic approach, such as the PLISSIT model (Permission, 
Limited Information, Specific Suggestions and Intensive Therapy) [423], provides a framework for counselling 
and treatment involving a stepwise approach to the management of neurogenic sexual dysfunction. Sexual 
dysfunction is associated with neurogenic LUT dysfunction in patients with MS [424] and SB [425]. Although 
various PROMs are available to evaluate sexual function, the evidence for good PROMs is limited and studies 
with high methodological quality are needed [75].

3.6.1 Erectile dysfunction
3.6.1.1 Phosphodiesterase type 5 inhibitors (PDE5Is)
Phosphodiesterase type 5 inhibitors (PDE5Is) are recommended as first-line treatment in neurogenic ED [418, 
419]. In SCI patients, tadalafil, vardenafil and sildenafil have all improved retrograde ejaculation and improved 
erectile function and satisfaction on IIEF-15. Tadalafil 10 mg was shown to be more effective than sildenafil  
50 mg. All currently available PDE5Is appear to be effective and safe, although there are no high-level evidence 
studies in neuro-urological patients investigating the efficacy and side effects across different PDE5Is, dosages 
and formulations [426].

For MS patients two studies reported significant improvement in ED when using sildenafil and tadalafil [427, 
428] however, another study showed no improvement in ED with sildenafil [429]. One study found a significant 
improvement in ED in SB patients when using sildenafil [430]. 

In PD normal erectile function was described in over half of the patients using sildenafil 100 mg 
and a significant improvement in IIEF-15 score was found compared to placebo. While most neuro-urological 
patients require long-term therapy for ED some have a low compliance rate or stop therapy because of side 
effects [431, 432], most commonly headache and flushing [419]. In addition, PDE5Is may induce relevant 
hypotension in patients with tetraplegia/high-level paraplegia and multiple system atrophy [431, 432]. As a 
prerequisite for successful PDE5I-therapy, some residual nerve function is required to induce erection. Since 
many patients with SCI use on-demand nitrates for the treatment of AD, they must be counselled that PDE5Is 
are contraindicated when using nitrate medication.

3.6.1.2 Drug therapy other than PDE5Is
Fampridine to treat neurogenic spasticity has been shown to be beneficial in improving ED in two domains 
of the IIEF-15 in SCI and MS patients, however, with a significant discontinuation rate due to severe adverse 
events [433]. Sublingual apomorfine was shown to have poor results on ED in SCI patients and side-effects in 
half of the patients [434]. In PD, pergolide mesylate showed a significant improvement in IIEF-15 scores up to 
twelve months follow-up [435].

3.6.1.3 Mechanical devices
Mechanical devices (vacuum tumescence devices and penile rings) may be effective but are less popular [436-440].

3.6.1.4 Intracavernous injections and intraurethral application
Patients not responding to oral drugs may be offered intracavernous injections (alprostadil, papaverine and 
phentolamine) that have been shown to be effective in a number of neurological conditions, including SCI, 
MS, and diabetes mellitus [441-447], but their use requires careful dose titration and some precautions. 
Complications of intracavernous drugs include pain, priapism and corpora cavernosa fibrosis.

Intracavernous vasoactive drug injection is the first-line therapeutic option in patients taking 
nitrate medications, as well as those with concerns about drug interactions with PDE5Is, or in whom PDE5Is 
are ineffective. The impact of intracavernous injections on ejaculation and orgasmic function, their early 
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3.4.3.6 Summary of evidence and recommendations for surgical treatment

Summary of evidence LE
Bladder augmentation is an effective option to decrease detrusor pressure and increase bladder 
capacity, when all less-invasive treatment methods have failed.

3

Urethral sling placement is an established procedure, with acceptable mid- to long-term results, in 
women with the ability to self-catheterise. 

3

Artificial urinary sphincter insertion is the most frequently offered option to treat neurogenic SUI with 
acceptable long-term outcomes, in males. The complication and re-operation rates are higher in 
neuro-urological patients; therefore, patients must be adequately informed regarding the success rates 
as well as the complications that may occur following the procedure.

3

Recommendations Strength rating
Perform bladder augmentation in order to treat refractory neurogenic detrusor overactivity. Strong
Place an autologous urethral sling as first-line treatment in female patients with neurogenic 
stress urinary incontinence (SUI) who are able to self-catheterise.

Strong

Place a synthetic urethral sling, as an alternative to autologous urethral slings, in selected 
female patients with neurogenic SUI who are able to self-catheterise.

Weak

Insert an artificial urinary sphincter in selected female patients with neurogenic SUI; 
however, patients should be referred to experienced centres for the procedure.

Weak

Insert an artificial urinary sphincter in male patients with neurogenic SUI. Strong

3.5 Urinary tract infection in neuro-urological patients
3.5.1 Epidemiology, aetiology and pathophysiology
Urinary tract infection is the onset of signs and/or symptoms accompanied by laboratory findings of a UTI 
(bacteriuria, leukocyturia and positive urine culture) [374]. There are no evidence-based cut-off values for the 
quantification of these findings. The published consensus is that a significant bacteriuria in persons performing 
IC is present with > 102 cfu/mL, > 104 cfu/mL in clean-void specimens and any detectable concentration 
in suprapubic aspirates. Regarding leukocyturia, ten or more leukocytes in centrifuged urine samples per 
microscopic field (400x) are regarded as significant [374].

The pathogenesis of UTI in neuro-urological patients is multifactorial. Male gender seems to be a risk factor 
for febrile UTI [389]. Several etiological factors have been described: altered intrinsic defence mechanisms, 
impaired washout and catheterisation [390]. Poor glycemic control has also been established as a risk factor 
for UTI in women with type 1 diabetes [391]. However, the exact working mechanisms remain unknown. The 
presence of asymptomatic bacteriuria in SCI patients is higher than in the general population and varies 
depending on bladder management. Prevalence of bacteriuria in those performing clean IC varies from 
23%-89% [392]. Sphincterotomy and condom catheter drainage has a 57% prevalence [393]. Asymptomatic 
bacteria should not be routinely screened for in this population [394] but a nomogram can be a helpful tool for 
early prediction of UTIs [395] .

Individuals with neuro-urological symptoms, especially those with SCI, may have other signs and symptoms in 
addition to or instead of traditional signs and symptoms of a UTI in able-bodied individuals. Other problems, 
such as AD, may develop or worsen due to a UTI [234]. The most common signs and symptoms suspicious 
of a UTI in those with neuro-urological disorders are fever, new onset or increase in incontinence, including 
leaking around an indwelling catheter, increased spasticity, malaise, lethargy or sense of unease, cloudy urine 
with increased urine odour, discomfort or pain over the kidney or bladder, dysuria, or AD [234, 396]. New 
incontinence is the most specific symptom, whereas cloudy and foul-smelling urine has the highest positive 
predictive value for UTI diagnosis [397].

3.5.2 Diagnostic evaluation
Urine culture and urinalysis are the optimum tests for the diagnosis of UTI in neuro-urological patients. A 
dipstick test may be more useful to exclude rather than to prove UTI [398, 399]. As bacterial strains and 
resistance patterns in persons with neuro-urological disorders may differ from those of able-bodied patients, 
microbiologic testing is mandatory [400].



• QUAND TRAITER UNE INFECTION URINAIRE?
• CHEZ TOUT PATIENT PRÉSENTANT UNE INFECTION URINAIRE SYMPTOMATIQUE IE L’ASSOCIATION UROCULTURE 

SIGNIFICATIVE (>103 UFC/ML) + SYMPTÔMES

• COMMENT TRAITER UNE INFECTION URINAIRE?
• IDEM SI PATIENT SONDÉ OU NON 
• INFECTION URINAIRE SIMPLE:

• MONOTHÉRAPIE <7 JOURS, ADAPTÉE À L’ANTIBIOGRAMME

• INFECTION URINAIRE COMPLEXE (SIGNES DE GRAVITÉ, PYO, SERRATIA, ACINETOBACTER):
• BITHÉRAPIE INITIALE

• PYÉLONÉPHRITE, ORCHIÉPIDIDYMITE: 10 À 14 JOURS

• PROSTATITE AIGUE: AU MOINS 21 JOURS 

• + CHEZ PATIENT SONDÉ:
• AUGMENTER LA FRÉQUENCE DES SONDAGES INTERMITTENT+++
• CHANGEMENT DE SONDE À DEMEURE (APRÈS 48 HEURES ANTIBIOTHÉRAPIE??)

INFECTIONS URINAIRES ET NEUROVESSIES



INFECTIONS URINAIRES RECIDIVANTES

INTÉRÊT DU CYCLING ANTIBIOTIQUE BASÉ SUR L’ÉCOLOGIE BACTÉRIENNE

• SI INFECTIONS URINAIRES ITÉRATIVES CHEZ PATIENT AYANT ÉQUILIBRE VÉSICO-SPHINCTÉRIEN SATISFAISANT

• 3 À 6 ECBU SYSTÉMATIQUES, IDENTIFICATION GERME EN CAUSE ET SENSIBILITÉ

• ADMINISTRATION D’ANTIBIOTIQUE A LE 1ER ET 3È DIMANCHE DU MOIS

• ADMINISTRATION D’ANTIBIOTIQUE B LE 2ER ET 4È DIMANCHE DU MOIS

• A ET B PARMI: FURADANTINE, 6CP, 1 À 3 PRISES

     MONURIL, 2 CP, 1 À 2 PRISES

    BACTRIM FORT, 2 CP, 1 À 2 PRISES

    OROKEN 200, 2 CP, 1 À 2 PRISES

• EVITER LES FLUOROQUINOLONES (RÉSISTANCES NATURELLES ACQUISES)

• INTÉRÊT PRÉVENTIF POSSIBLE DE LA CANNEBERGE SI E COLI



• Extrêmement  fréquents  et préjudiciables

• Importance +++ du suivi 
– Outils simples: calendrier, mesure des résidus, bilan 

urodynamique 

• Facteur de risque uronephrologique: hautes pressions de 
détrusor

• Prise en charge thérapeutique codifiée, efficace
• Point central= mode mictionnel

 
• Intérêt +++ approche multidisciplinaire:

TROUBLES VÉSICO-SPHINCTÉRIENS EN 
NEUROLOGIE


