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PREAMBLE
A Working Group of the International Continence Society (ICS) Standardization Committee presents “The Standardization of Terminology of Adult Neurogenic Lower Urinary Tract Dysfunction”. The document tries to provide standardized definitions for adult patients affected by any form of neurogenic lower urinary tract dysfunction. In particular, definitions for clinical findings, diagnostic examinations (aligned with Good Urodynamic Practice document) and contemporary treatments are provided. This document aligns with the previous standardizations of the ICS on lower urinary tract dysfunction and is adapted to a group of patients with neurogenic lower urinary tract dysfunction. This document is based on the previous standardization of neurogenic lower urinary tract dysfunction [citation]. Neurogenic lower urinary tract dysfunction (NLUTD) is defined as a lower urinary tract dysfunction secondary to confirmed pathology of the nervous supply. Thus, NLUTD can be diagnosed in presence of neurological pathology only. The intent is supersede older terminology of “Neurogenic Bladder” or “Neurogenic Bladder Dysfunction”: these definitions are misleading, because the dysfunction(s) may involve not only the bladder but also the urethral sphincter competence or relaxation. Furthermore, using a single term to indicate a broad spectrum of dysfunctions is reductive and probably confounding. For instance, there are many differences, in terms of investigations needed, treatment and prognosis, between a male patient with spinal cord injury at cervical level and a female patient with Parkinson’s disease, both complaining of lower urinary tract symptoms (LUTS) and “labelled” as having a “Neurogenic Bladder”. Finally, these definitions could lead to the conviction that the dysfunction may be due to a problem of the bladder, whilst the primary defect is in the central or peripheral nervous system. The document contains some original standardization of LUTS-related definitions, some modified with designation “CHANGED” and some newly defined -“NEW”.


METHODOLOGY	Comment by Gajewski, Jerzy B.: We need an info from Standardization Committee


DOCUMENT COVERS
1) Conditions
Conditions are defined by the presence of urodynamic observations associated with characteristic symptoms or signs and/or non-urodynamic evidence of relevant pathological processes. (NEW)

2) Symptoms
Symptoms are the subjective indicator of a disease or change in condition as perceived by the patient, carer or partner and may lead him/her to seek help from health care professionals. 

3) Signs suggestive of Neurogenic Lower Urinary Tract Dysfunction (NLUTD)
Signs are observed by the physician including simple means, to verify symptoms and quantify them.

4) Urodynamic observations 
Urodynamic observations are observations made during urodynamic studies. 

5) Treatment
Treatment for Neurogenic Lower Urinary Tract Dysfunction:  

1) CLINICAL CONDITIONS
Conditions are defined by the presence of urodynamic observations associated with characteristic symptoms or signs and/or non-urodynamic evidence of relevant pathological process.  
a) Spinal Shock: is a temporary condition following an acute spinal cord injury that is characterized by loss of both motor and sensory function in all parts of the body below the point of lesion. (NEW)
· NLUTD in Spinal Shock: is a temporary condition that occurs after an acute SCI resulting in a complete painless urinary retention. (NEW)

b) Upper Motor Neuron Lesion (UMNL)  is a lesion of the neural pathway (pyramidal tract) above the anterior horn cell of the spinal cord or motor nuclei of the cranial nerves impeding interaction of the PMC with the functioning LUT spinal centres and can be sub classified according to which key LUT centres are affected; cerebral, pontine or spinal. (NEW)	Comment by Gajewski, Jerzy B.: JP. Do not like UMN vs LMN, suggest to have different classification (supra-pontine, sub-pontine	Comment by MJ Drake: But autonomic centers are not in anterior horn	Comment by Gajewski, Jerzy B.: I need some help with this	Comment by Gajewski, Jerzy B.: Include autonomic system in classification

FOOTNOTE: Upper motor neurons (UMN) exert direct or indirect control over the Lower Motor Neurons (LMN) through descending Pyramidal and Extra Pyramidal tract on voluntary motor activity. Upper Motor Neuron Lesions may occur in conditions affecting motor neurons in the brain or spinal cord such as stroke, traumatic brain injury and cerebral palsy. (The list is incomplete).	Comment by MJ Drake: I suggest include a footnote regarding the ganglionic relaying of autonomic neurons. 
· NLUTD in Suprapontine Neuronal Lesion – is a condition in which there is a reflex detrusor contraction with the synergic sphincter relaxation, however without voluntary control of the micturition reflex. (NEW)
FOOTNOTE: Condition resulting from cerebral or brainstem lesion with preservation of the pontine micturition centre (PMC) i.e. cerebrovascular disease, degenerative disease hydrocephalus, intracranial neoplasms, traumatic brain injury (the list is incomplete).
· NLUTD in Suprasacral (pontine/ subpontine) Neuronal is a condition in which there is a reflex detrusor contraction without the synergic sphincter relaxation and without volitional control of the micturition reflex. (NEW)
FOOTNOTE: Condition appears after resolution of the spinal shock. Bladder sensation may be somewhat preserved (incomplete lesions) but voluntary control of the micturition reflex arc is lost. Usual urodynamic finding following a suprasacral lesion is detrusor overactivity with detrusor sphincter dyssynergia (DSD)

c) Lower Motor Neuron Lesion (LMNL) affects cell bodies in the anterior/ intermediolateral horn of the spinal cord, and the associated nerve fibers traveling to the muscle(s)/ganglia-the lower motor neuron resulting in flaccid paralysis. Upper and Lower Motor Lesion can co-occur and the effect is determined by the extent of LMNL. (NEW)
. 
· NLUTD in Lower Motor Neuron Lesion: is a condition in which the micturition reflex is absent due to spinal cord lesion at or below the sacral Lower Urinary Tract (LUT) centre. (NEW)  
FOOTNOTE: There is a loss of parasympathetic control of the detrusor and a somatic denervation of the external urethral sphincter. Sensory impairment is typically associated with the complete LMN lesion.   Some afferent pathways remain intact due to potential preservation of hypogastric afferents. Urodynamic findings include acontrictile detrusor with or without decreased bladder compliance and usually with adequate sphincter activity. 
· Mixed or double lesion?	Comment by Gajewski, Jerzy B.: Should we define this category?
d) Autonomic Dysreflexia: is a syndrome resulting from upper thoracic or cervical spinal cord injury above T6, elicited by a stimulus in the field of distribution of the autonomous sympathetic nucleus, characterised by unregulated sympathetic function below the lesion and compensatory autonomic responses. (NEW)
FOOTNOTE: It is potentially a medical emergency characterized by hypertension, bradycardia, severe headaches, and pallor below and flushing above the cord lesions, and sometimes convulsions
· Asymptomatic Autonomic Dysreflexia:   increases of blood pressure without any other symptoms. (NEW) 
FOOTNOTE: This can happens during routine urodynamic bladder studies or bowel program. 
e) Neurogenic Overactive Bladder is a clinical syndrome characterized by urgency, with or without urge incontinence, usually with frequency and nocturia in the setting of a clinically relevant neurologic disorder. (CHANGED) 	Comment by Gajewski, Jerzy B.: PD does not like definition since some patients have no sensation. This is however pointed in the FOOTNOTE

FOOTNOTE: These symptom combinations in case of preserved sensation, are suggestive of urodynamically demonstrable detrusor overactivity, but can be due to other forms of LUTD. These terms can be used if there is no proven infection or other obvious non neurological pathology.  (CHANGED)
6) 


2) LUT SYMPTOMS
The LUTS in this document update the initial ICS report on standardization of terminology [Abrams et al. 2002]. LUTS are classified as neurogenic in the presence of a diagnosed neurological pathology ONLY. 
Symptoms are a subjective indicator of a disease or change in condition, as perceived by the patient, carer, or partner that may lead the patient to seek help from healthcare professionals
Symptoms may either be volunteered or described during the patient interview.  They are usually qualitative.  In general, LUTS cannot be used to make a definitive diagnosis.  LUTS in people with neurological disease can also indicate pathologies other than NLUTD, such as urinary infection.  
a) Specific Symptoms 
Lower Urinary Tract Symptoms are divided into three groups, storage, voiding, and post micturition symptoms. 
· Storage Symptoms are experienced during the storage phase of the bladder
FOOTNOTE:  Some symptoms in NLUTD cannot be defined properly when there is a significant reduction in motor and/or sensory function (NEW)
(1) Increased daytime frequency is the complaint by the patient who considers that he/she voids too often by day
(2) Night-time frequency is the complaint of needing to void one or more times per night between the time the individual goes to bed with the intention of sleeping and the time the individual wakes with the intention of arising. This measure includes nocturia episodes.
(3) Nocturia  is the complaint that the individual has to wake at night one or more times to void
(4) Urgency is the complaint of a sudden compelling desire to pass urine, which is difficult to defer. 
(5) Urinary incontinence is the complaint of any involuntary leakage of urine. 	Comment by Gajewski, Jerzy B.: JP – importance to include somehow patient mobility or lack off as a cause of incontinence
(a) Stress Urinary Incontinence is the complaint of involuntary leakage on effort or exertion, or on sneezing or coughing
(b) Urgency Urinary Incontinence is the complaint of involuntary leakage  accompanied by or immediately preceded by urgency
(c) Mixed Urinary Incontinence is the complaint of involuntary leakage associated with urgency and also with exertion, effort, sneezing or coughing
(d) Nocturnal Enuresis  is the complaint of loss of urine occurring during sleep	Comment by Marcio Averbeck: What if the patient works at nighttime and sleeps during daytime? Should we call it ‘nocturnal’ enuresis? Or just ‘enuresis’
(e) Continuous (urinary) incontinence: Complaint of involuntary loss of urine all the time not related to any specific symptom or situation. (CHANGED)
(f) Unaware (urinary) incontinence:   Complaint of periodic urinary incontinence when the patient has been unaware of how it occurred. (NEW)	Comment by Gajewski, Jerzy B.: I do not like this term
(g) Intercourse or orgasm incontinence: Complaint of involuntary loss of urine with sexual activities. (NEW)
FOOTNOTE: This symptom might be further divided into that occurring with penetration and that occurring at orgasm (NEW)
(4) Sensation
(a) Normal: the individual is aware of bladder filling and increasing sensation up to a strong desire to void
(b) Increased: the individual feels an early and persistent desire to void.
(c) Reduced: the individual is aware of bladder filling but does not feel a definite desire to void.
(d) Absent: the individual reports no sensation of bladder filling or desire to void.
(e) Non-specific bladder awareness: the individual reports no specific bladder sensation, but may perceive bladder filling as abdominal fullness, vegetative symptoms, or spasticity. (NEW)
(f) Abnormal sensations: awareness of sensation in the bladder, urethra or pelvis as tingling, burning, electric shock in the setting of a clinically relevant neurologic disorder (e.g., incomplete spinal cord lesion). (NEW)
(g) Dysesthetic Bladder Sensation: perception of bladder filling as tingling, burning, electric, etc. in the setting of a clinically relevant neurologic disorder. (NEW)	Comment by Gajewski, Jerzy B.: Atypical?
(h) Bladder Pain is felt suprapubically or retropubically, and usually increases with bladder filling, which may persist after voiding, in the setting of a clinically relevant neurologic disorder (e.g., incomplete spinal cord lesion). (NEW)	Comment by Gajewski, Jerzy B.: CP I'm not sure there is enough science, clinical experience, etc. to make distinction between (g) and (h) meaningful and applicable to practice.

· Voiding symptoms are experienced during the voiding phase.
FOOTNOTE:  Some symptoms in NLUTD cannot be defined properly when there is a significant reduction in motor and/or sensory function. (NEW)
(1) Slow stream is reported by the individual as his or her perception of reduced urine flow, usually compared to previous performance or in comparison to others. 
(2) Splitting or Spraying of the urine stream may be reported. Complaint that the urine flow is a split or spray rather than a single stream. (CHANGED)
(3) Intermittent stream (Intermittency) is the term used when the individual describes urine flow, which stops and starts, on one or more occasions, during micturition.
(4) Hesitancy is the term used when an individual describes difficulty in initiating micturition resulting in a delay in the onset of voiding after the individual is ready to pass urine.
(5) Straining to void describes the muscular effort used to either initiate, maintain or improve the urinary stream.

· Post Micturition Symptoms are experienced immediately after micturition. 

(1) Feeling of incomplete emptying is a self-explanatory term for a feeling experienced by the individual after passing urine.
(2) Post micturition dribble is the term used when an individual describes the involuntary loss of urine immediately after he or she has finished passing urine, usually after leaving the toilet in men, or after rising from the toilet in women.

· SIGNS SUGGESTIVE OF LOWER URINARY TRACT DYSFUNCTION (LUTD)

Measuring the frequency, severity and impact of lower urinary tract symptoms. Asking the patient to record micturitions and symptoms for a period of days provides invaluable information. The recording of micturition events can be in three main forms:
FOOTNOTE - Validated questionnaires are useful for recording symptoms, their frequency, severity and bother, and the impact of LUTS on QoL.  The instrument used should be specified. Some instruments were not validate in NLUTD or are impossible to implement because of sensory or motor deficiency in NLUTD. (CHANGED)
a) Micturition Time Chart: this records only the times of micturitions, day and night, for at least 24 hours.
b) Frequency Volume Chart (FVC): this records the volumes voided as well as the time of each micturition, day and night, for at least 24 hours.
c) Bladder Diary: this records the times of micturitions and voided volumes, incontinence episodes, pad usage and other information such as fluid intake, the degree of urgency and the degree of incontinence.

FOOTNOTE - Some information could be difficult or impossible to collect because of sensory or motor deficiency in NLUTD. (NEW)
3) URODYNAMIC OBSERVATIONS & DEFINITION RELEVANT TO NLUTD

1. Storage phase definitions
Bladder storage function should be described according to bladder sensation, bladder capacity, detrusor activity and bladder compliance. This may or may not be a result of a clinically relevant neurologic disorder.
a) Bladder sensation during filling cystometry
i) Normal bladder sensation can be judged by three defined points noted during filling cystometry and evaluated in relation to the bladder volume at that moment and in relation to the patient’s symptomatic complaints.
ii) Reduced Bladder Sensation is defined, during filling cystometry as diminished or delayed sensation thought bladder filling (CHANGED)
iii) Absent Bladder Sensation:  means that, during filling cystometry, the individual has no bladder sensation.
iv) Increased Bladder Sensation: is defined as an early first sensation of bladder filling (or an early desire to void) and/or an early strong desire to void, which occurs at low bladder volume and which persists. (NEW)
v) Bladder Pain is felt suprapubically or retropubically, and usually increases with bladder filling, it may persist after voiding. 
FOOOTNOTE bladder pain may or may not relate to clinically relevant neurologic disorder. (NEW)
vi) Ectopic bladder awareness:  perception of bladder filling as abdominal fullness, vegetative symptoms, spasticity or other ‘non-bladder awareness’, in the setting of a clinically relevant neurologic disorder (e.g., incomplete spinal cord lesion). (NEW) 
b) Bladder capacity: during filling cystometry
i) Maximum cystometric capacity is the bladder volume at the end of the filling cystometry, when “permission to void or to empty the bladder” is usually given.   The end point should be specified, for example, if filling is stopped when the patient has a normal desire to void. The cystometric capacity is the volume voided together with any residual urine. (CHANGED) 
FOOTNOTE In certain types of dysfunction including neurogenic LUTD, the cystometric capacity cannot be defined in the same terms.  In the absence of sensation the cystometric capacity cannot be defined in the same terms and is the volume at which the clinician decides to terminate filling.  The reason (s) for terminating filling if perceived by investigator to be potentially detrimental and should be defined in the report, e.g. high detrusor filling pressure, large infused volume or pain. If there is uncontrollable voiding/bladder emptying, it is the volume at which this begins.  In the presence of sphincter incompetence the cystometric capacity may be significantly increased by occlusion of the urethra e.g. by Foley catheter. (CHANGED)
c) Detrusor function during filling cystometry
i) Neurogenic detrusor overactivity:  is a urodynamic observation characterised by involuntary detrusor contractions during the filling phase which may be spontaneous or provoked in the setting of a clinically relevant neurologic disease.
(1) Specific types of neurogenic detrusor overactivity include:	Comment by Gajewski, Jerzy B.: WR-Do should be link to urethral function. Urethral relaxation can initiate detrusor contraction but this is not a DO but normal detrusor response to urethral relaxation
(a) Phasic detrusor overactivity is defined by a characteristic wave form, and may or may not lead to urinary incontinence.
FOOTNOTE - Phasic detrusor contractions are not always accompanied by any sensation, or may be interpreted as a first sensation of bladder filling, or as a normal desire to void. In neurogenic LUTD phasic detrusor contraction may elicit autonomic dysreflexia or Dysesthetic Bladder Sensation (CHANGED)
(b) Terminal detrusor overactivity - is defined as a single involuntary detrusor contraction occurring at cystometric capacity, which cannot be suppressed, and results in incontinence usually resulting in bladder emptying (voiding).
FOOTNOTE -Terminal detrusor overactivity is typically associated with reduced bladder sensation, for example in the elderly stroke patient when urgency may be felt as the voiding contraction occurs.  However, in neurogenic LUTD phasic detrusor contraction may elicit autonomic dysreflexia or Dysesthetic Bladder Sensation and in complete spinal cord injury patients there may be no sensation whatsoever. (CHANGED)
(c) Sustained detrusor overactivity – is defined as a continues detrusor contraction without returning to the detrusor resting pressure. (NEW)
(d) Compound detrusor contraction– is defined as a phasic detrusor contraction with a subsequent increase in detrusor and base pressure with each subsequent contraction. (NEW)
(e) High pressure detrusor overactivity is defined as a phasic, sustained or compound high maximal detrusor overactivity with the high detrusor pressure perceived by investigator to be potentially detrimental and the value should be defined in the report. (NEW)
(f) Detrusor Overactivity Incontinence – is incontinence due to an involuntary detrusor contraction 
FOOTNOTE –Incontinence can occur with or without any sensation of urgency or awareness. (NEW)
d) Leak point pressures:
i) Detrusor leak point pressure (DLPP) - is defined as the lowest involuntary detrusor pressure rise (either detrusor overactivity or low compliance) at which urine leakage first occurs in the absence of voluntary detrusor contraction or increased abdominal pressure.  
ii) Detrusor leak point volume (DLPV) is defined as a bladder volume at which first urine leakage occurs, either with detrusor overactivity or low compliance.
iii) Abdominal leak point pressure (ALPP) is the intravesical pressure at which urine leakage occurs due to increased abdominal pressure in the absence of a detrusor contraction. This test can be applied to both neurogenic and non-neurogenic patients with stress urinary incontinence. (CHANGED)
e) Bladder compliance during filling cystometry

(1) Detrusor compliance describes relationship between change in bladder volume and change in detrusor pressure.   
FOOTNOTE:  Compliance is calculated by dividing the volume change (ΔV) by the change in detrusor pressure (Δpdet) during that change in bladder volume (C= ΔV/Δpdet). It is expressed in ml/cm H20.  
A variety of means of calculating bladder compliance has been described. The ICS recommends that two standard points should be used for compliance calculations: the investigator may wish to define additional points.  The standards points are: 
· The detrusor pressure at the start of bladder filling and the corresponding bladder volume (usually zero)
· The detrusor pressure (and corresponding bladder volume) at cystometric capacity or immediately before the start of any detrusor contraction that causes significant leakage (and therefore causes the bladder volume to decrease, affecting compliance calculation). Both points are measured excluding any detrusor contraction.

(2) Low Compliance Starting Volume is a bladder volume at which point low compliance commences.  (NEW)






f) Sphincter function during filling cystometry	Comment by Gajewski, Jerzy B.: RK-M-is there difference between external and smooth muscle sohincter? 
i) Urethral sphincter acontractility - No evidence of sphincter contraction during filling, particularly at higher bladder volumes, with urinary urgency, or during abdominal pressure increase.  The sphincter has a fixed closure pressure. (NEW)	Comment by Gajewski, Jerzy B.: WS suggest not use this term since it should be constant leak, consider different

2. Voiding phase definitions
a) Detrusor function during voiding phase in people that can initiate voluntary voiding
i) Normal detrusor function - voluntarily initiated detrusor contraction that causes complete bladder emptying within a normal time span	Comment by Jerzy: What about normal detrusor function with some residual in the presence of BOO (Chris P question)
ii) Neurogenic detrusor underactivity is defined as a contraction of reduced strength and/or duration, resulting in prolonged bladder emptying and/or a failure to achieve complete bladder emptying within a normal time span in the setting of a clinically relevant neurologic disorder. (CHANGED)
iii) Neurogenic acontractile detrusor is one that cannot be demonstrated to contract during urodynamic studies in the setting of a clinically relevant neurologic condition  (CHANGED)
iv) Balanced bladder emptying is a bladder emptying with physiological detrusor pressure and low residual as perceived by investigator and should be defined in the report. (NEW)

b) Detrusor function during voiding phase in people that cannot initiate voluntary voiding.

i) Reflex bladder emptying is an artificially elicit LUT reflex comprises of various manoeuvres (exteroceptive stimuli) performed by the patient or the therapist, resulting in complete or incomplete bladder emptying. (NEW)

FOOTNOTE – spontaneous reflex bladder emptying is defined as Detrusor Overactivity Incontinence 
c) Sphincter function during voiding phase
· Detrusor-Sphincter Dyssynergia (DSD): describes a detrusor contraction concurrent with an involuntary contraction of the urethral and/or periurethral striated muscle. Neurological disease that impairs the ability of the PMC or its pathways to co-ordinate function of the LUT spinal centres, leading to detrusor contraction against a contracting outlet (CHANGED)
 
FOOTNOTE. Detrusor sphincter dyssynergia typically occurs in patients with a supra-sacral lesion, for example after high spinal cord injury and is uncommon in lesions of the lower cord. DSD is responsible for bladder outlet obstruction and occasionally flow may be prevented altogether. (CHANGED)
i) Non-relaxing urethral sphincter -non-relaxing, obstructing urethral sphincter resulting in reduced urine flow. 	Comment by MJ Drake: Sacral vs cerebral
FOOTNOTE: Non-relaxing sphincter obstruction is found in individuals with a neurological lesion (sacral and infra-sacral lesions such as meningomyelocoele) and after radical pelvic surgery. It may relate to both smooth and striated muscle sphincter. (CHANGED)
i) Delayed relaxation of the urethral sphincter can occurs in some patients with Parkinson’s disease or muscular dystrophy and is characterized by impaired and hindered relaxation of the sphincter during voiding attempt resulting in delay urine flow. (NEW)




5) TREATMENT DEFINITIONS


a) Bladder Reflex Triggering comprises various manoeuvres performed by the patient or the therapist in order to elicit reflex detrusor contraction by exteroceptive stimuli. 

FOOTNOTE -The most commonly used manoeuvres are; suprapubic tapping, thigh scratching and anal/rectal manipulation. (CHANGED)


b) Bladder Expression comprises various manoeuvres aimed at increasing intravesical pressure in order to facilitate bladder emptying with or without obvious sensation from the bladder.  

FOOTNOTE-The most commonly used manoeuvres are; abdominal straining (Valsalva’s manoeuvre) and exerting manual suprapubic pressure (Crede’s manoeuvre). (CHANGED) 

c) Catheterization 

Catheterization is a technique for bladder emptying employing a catheter to drain the bladder or a urinary reservoir.
i) Indwelling (in/out) catheterization; an indwelling catheter remains in the bladder, urinary reservoir or urinary conduit for a period of time longer than one emptying. 
Footnote:  indwelling catheterization may be performed transurethral, suprapubic or trans-conduit (NEW)
ii) Intermittent Catheterization (IC): is defined as drainage or aspiration of the bladder or a urinary reservoir with subsequent removal of the catheter mostly at regular intervals. (CHANGED)
iii) Sterile IC: Complete sterile setting, including sterile gloves, forceps, gown and mask. (NEW)
FOOTNOTE: Usually performed in the surgical theatre or during diagnostic procedures. (NEW)
iv) Aseptic IC: use of a sterile technique. This implies genital disinfection and the use of sterile catheters and instruments/gloves. 

FOOTNOTE: “no-touch technique”. This is an aseptic technique with a ready-to-use catheter (pre-lubricated catheter, usually a hydrophilic catheter). A pull-in aid or special packages are used to handle the catheter without directly touching the sliding surface of the hydrophilic catheter. Hydrophilic catheter: catheter for intermittent catheterization presenting a polymer layer with high affinity to water, which creates a sliding surface, making the entry of the catheter into the urethra easier. (NEW)	Comment by Gajewski, Jerzy B.: No-touch technique should be a separate definition
v) Clean IC (CIC): use of a clean technique. This implies ordinary hand and genitals washing techniques and use of disposable or cleansed reusable catheters. (CHANGED)

d) Electrostimulation 

i. Direct electrical stimulation is a direct stimulation of the nerves or neural tissue to affect function of the end organ. It is done through electrodes implanted directly or near the nerve or neural tissue. (NEW)
FOOTNOTE: Distal Stimulation of the sacral roots ie. Brindley’s stimulator. (NEW)
ii. Electrical neuromodulation is a distal and/or central nerves or neural tissue stimulation to modulate function and induce therapeutic response of LUT. (NEW)
FOOTNOTE -It is done through electrodes implanted directly on or near the nerves or neural tissue: Sacral Neuromodulation (SNM) , Pudendal Nerve Stimulation (PNS), Percutaneous Tibial Nerve Stimulation (PTNS), Spinal cord stimulation (SCS), Deep brain stimulation (DBS). (NEW)
iii. Transcutaneous electrical nerve stimulation (TENS) is electrical stimulation of the nerves through an intact skin in order to modulate function and induce therapeutic response of LUT. (NEW)
FOOTNOTE-This is done by skin surface electrode(s) as touch plate(s) or superficial needle(s). Long-term or chronic electrical stimulation is delivered below the sensory threshold. Maximal electrical stimulation is using a high-intensity stimulus (just below the pain threshold). This can be done intermittently. (NEW)
iv. Electrical stimulation is the application of electrical current to stimulate the pelvic viscera or their nerve supply. (NEW)
FOOTNOTE - The aim of electrical stimulation may be to directly induce a therapeutic response or to modulate lower urinary tract, bowel or sexual dysfunction through transvaginal or transrectal stimulation. (NEW) 
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