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Abstract

Aims: The Working Group initiated by the ICS Standardisation Steering Committee has updated the International Continence Society Standard: Good Urodynamic Practice that was published in 2002. 
Methods: On the basis of the ‘ICS standard to develop evidence-based standards’ a new ICS Standard was developed in the period from December 2013 to July 2015 when it was posted on the ICS website for membership comments.
Results: This evidence based ICS-GUP2015 has more precisely or newly defined more than 30 terms and provides standards for the practice of urodynamics labs in general and for the (individual) practice of quality control during and after cystometry and pressure-flow analysis as well as for the reporting. Furthermore the working group has included recommendations for pretesting information and for patient information and preparation. On the basis of earlier ICS standardisations and the available evidence, the practice of uroflowmetry, cystometry and pressure-flow study are further detailed. 
Conclusion: ICS-GUP2015 presents the updated ICS-GUP to improve urodynamic testing and reporting both for individual care as well as for scientific purposes.



Introduction 
The ICS Standardisation Steering Committee has initiated a working group (WG) to update the International Continence Society Good Urodynamic Practice 20021 (GUP2002) with the aim to include new evidence and information on urodynamic practice and urodynamic quality control and the revised ICS standard on urodynamic equipment.2 Following the traditional ICS Standardisation style, while including the new method and structure,3  we will indicate when changes of current standards are recommended and provide arguments for making these changes. 
This report will provide evidence based and specific recommendations for clinical routine urodynamic testing, and includes expert consensus wherever evidence is lacking. Conclusions and recommendations are highlighted in the text and can be used for summary and express reading. We define ‘ICS standard’ as: ’Best practice, based on evidence, with the use of standard terms and standard techniques, evaluated and reported clinically or scientifically, in a complete and validated manner’. In individual cases and or in research settings the decision may be made to not adhere to this standard.
Many of the recommendations in this document may be considered relevant, generalizable or applicable for patients with relevant neurological abnormalities, for video -urodynamics or for urodynamics in research settings and or for patients with urine deviations and may, moreover, also be helpful for the performing of urodynamics in children.4 The WG however recommends this ICS standard specifically for evaluation of the function of the lower urinary tract (LUT) of adult persons without relevant neurological abnormalities and with intact ‘normal’ anatomy of the LUT. 

Definitions of terms for Urodynamic Tests 

Introduction and evidence base
Over the years, a variety of terms have been developed for the group of diagnostic tests that evaluate LUT function; The WG has constructed a table with terms and has provided their frequencies of use, both in PubMed (searching in title and abstract) and in Google (see table 1). Uroflowmetry; Post Void Residual (PVR); Cystometry; cystometry; pressure-flow study; Electromyography (EMG); Urethral Pressure Profile and Video Urodynamics are the terms most frequently used in the scientific literature. The current ICS standard of terminology (ST2002)5 (re-) introduced or used many of these terms but has not in all cases been very precise in defining them. AUA-SUFU (2012) has defined these more precisely and we keep in agreement with this guideline.6
Conclusions
A significant variety of synonyms are used for urodynamic tests and studies in the scientific literature as well as in lay texts. 
We conclude that the use of currently existing standard terms is not yet routine in scientific literature. 
Discussion
Variations in the application of terms may bias communication, in science and also in communication with patients. We define and recommend ICS standard terms for the purpose of uniformity, especially in research:
Recommendation
The WG proposes that the following terms are ICS standard:
Urodynamics: The general term to describe all the measurements that assess the function and dysfunction of the LUT by any appropriate method. Urodynamics allows direct assessment of LUT function by the measurement of relevant physiological parameters. (GUP2002 not changed) 
Invasive Urodynamics: Any test that involves insertion of one or more catheters into the bladder and or other body cavities. 
Non-invasive Urodynamics: All urodynamics done without the insertion of catheters: e.g. uroflowmetry, PVR, penile compression-release test, penile cuff, condom catheter. 
Ambulatory Urodynamics see ST2002 not further discussed in this standard.
ICS Standard Urodynamics Protocol includes: Clinical history (a valid symptom and bother score), relevant clinical exam, (3 days-) bladder diary, representative uroflowmetry with post-void residual (PVR) and a complete ICS standard urodynamic test (see below), is referred to as having had the (NEW) ‘ICS standard urodynamics protocol (ICS-SUP)’. 
ICS Standard Urodynamic Test: Uroflowmetry and PVR plus transurethral cystometry and pressure-flow study (see below): All performed in the patient’s preferred or most usual position; usually comfortably seated and or standing if physically possible. The patient(s) may be reported as having had an ICS standard urodynamic test (ICS-SUT)’. 
ICS-SUT may be supplemented with EMG, with imaging (see below); with continuous urethral pressure(s) and or with urethral pressure profile measurement. Cystometry may be done via a suprapubic catheter (specify supplements).
Recommendation:  The WG suggests all ICS-SUT –data as a minimum, and preferably complete ICS-SUP –data as elements to be reported or summarized for the total cohort of patients in all research reports that contain (invasive) urodynamic results. Also the WG suggests to refer to the current manuscript (ICS-GUP2015) when research is reported as ‘…according to ICS Standard Good Urodynamic Practices’ when complete ICS-SUT or SUP data are reported.
Uroflowmetry: A test that produces the [Citation from GUP2002]: …flow rate of the external urinary stream as volume per unit time in millilitres per second (ml/s). ICS uroflowmetry minimally reports, the maximum flow rate and the volume voided and also includes post void residual volume. (GUP2002, not changed.) Other characteristics, such as flow pattern (specify) and other parameters may be added. 
Post-Void Residual volume (PVR): (GUP 2002)The remaining intravesical fluid volume determined directly after completion of the voiding. Specify: the technique (e.g. ultrasound or catheter). 
Voided percentage (Void%): The numerical description of the voiding efficacy or efficiency which is the proportion of bladder content emptied. Calculation: [(volume voided / volume voided + PVR) *100]. The WG suggests Void% to be used especially in the reporting of cohorts of patients managed to evaluate (management of) voiding as additional to (changes in) voided volume and PVR.
Cystometry: Transurethral or suprapubic continuous fluid filling of the bladder; minimally with intravesical and abdominal pressure measurement and display of detrusor pressure, including cough (stress) testing. Cystometry ends with ‘permission to void’ or with incontinence (involuntary loss) of the total bladder content. Specify: fluid type, fluid temperature; filling method and rate, catheter sizes and pressure recording technique, patient position, assessment and documentation of sensations, observations etc. 
Cysto -Urethrometry: A cystometry is done with continuous urethral pressure measurement (specify technique).
Pressure-Flow study: The intravesical and abdominal pressures are measured, from the moment of ‘permission to void’ while uroflowmetry is performed with a transurethral (or suprapubic) catheter in place. Specify: the position of the patient, the catheter sizes and the pressure and flow recording technique, correct for: pressure-flow -delay. 
Pelvic muscle electromyography (EMG) (New): Pelvic muscle kinetics is judged with surface electrodes. ICS Standard: Two skin electrodes on the perineal surface with an appropriate reference (= Pelvic muscle EMG). Specify: Other type e.g. vaginal probe: ‘vaginal EMG’ ‘anal EMG’ or ‘needle EMG’ etc. and or if not ICS standard: number, position and orientation of electrodes.
Urethral Pressure Profile: See ICS-Standardisation of urethral pressure measurement.7
Urodynamics may be combined with imaging (specify). Invasive urodynamics performed with contrast fluid as the filling medium is Video Urodynamics: X-ray (image amplifier) pictures or cine-loops are made at relevant moments. Specify contrast medium and report patient radiation dose. Videourodynamics is not further discussed in this document.

Patient information and preparation of the patient for invasive urodynamics
Introduction and evidence base
Although evidence indicates that urodynamics are well tolerated, studies have examined pain and embarrassment, using a variety of questionnaire methods. Younger patients have been identified as a group that may experience more pain and apprehension8 associated with depression, anxiety and or bladder pain syndrome.9 Effectiveness of patient information leaflets requires comprehensibility and communicative effectiveness.10-12 However reports analysing existing information conclude that this is of poor quality. Studies to develop a detailed explanatory leaflet, which were used in a double-blind randomized controlled trial to conclude that ‘leaflet’ or ‘no leaflet’ intervention had a disappointing satisfaction outcome.13,14 Poor understanding of the test has been associated with lack of satisfaction with care and with, for example, the perception that the investigation in itself is therapeutic.15 
Conclusions
Some evidence exists that information leaflets about urodynamic investigations are too difficult for patients to understand.
Young adults and patients with a pelvic pain syndrome may have a relatively negative experience with urodynamic investigation.
Conflicting evidence exists about which precise appropriate information to give patients is helpful before urodynamic testing to reduce distress.
Recommendation
Providing quality means communicating effectively with patients so that they become actively engaged in –the test and- their care delivery. A leaflet with the ICS standard points may facilitate informed decision making. The WG suggests, but not on the basis of good evidence, that an explanatory leaflet about urodynamic investigation that uses positive words will be appreciated by the majority of the patients and should include the items listed here to be ICS standard information leaflet content:
· What is a urodynamic investigation
· What is the usefulness of urodynamics; why is it done
· What are the different steps of urodynamic investigation and how they are performed (e.g. uroflowmetry, cystometry, urethral pressure measurement and pressure-flow)
· How are dignity, communication and comfort during the investigation maximized
· What are the symptoms that may occur following the investigation, what do these indicate and how can they be handled or prevented; e.g. the fact that mild discomfort, frequency, dysuria and haematuria may be experienced; and a urinary tract infection may rarely develop
· Additional information including length of the investigation, sterility of relevant parts of equipment, lack of ‘injections’
· What the patient should do before the test (e.g. arrive, if possible, with a full bladder for uroflow if possible and an empty bowel.)
· Whether the patient should continue medication before the test, or (what) not. Note: This should be individualized, e.g. with a tick box or a written instruction of the requester. 
· What the patient should do after the test 
· e.g.: Immediately drink one portion of ½ - 1L extra fluid to ensure prompt voiding again, thus to rapidly relieve the urethral irritation. 
· And also: All usual activities are permitted again.

Urodynamic practice protocols
Introduction and evidence base
In a region where a minimum standard for (urodynamic testing) workload exists,16 it was concluded on the basis of a postal survey that training had insufficient effect, and that practice significantly varied.17 If 100 consecutive graphs from all men that had cystometry in one centre were reviewed ‘significant defects [in the pressures] were not uncommon’, furthermore ±10% of the transurethral catheters fell out during voiding.18 Disappointingly, although willingness to change practice was observed, actual changes did not occur despite the distribution of a standard protocol for some of the elements of urodynamic testing.19
Conclusions
Published evidence to support implementation of practice standards is scarce and the conclusion on the basis of simple implementation strategies towards the achievability of practice improvement is not very encouraging.
Discussion
Implementation of standardized practice is a complex process that requires changing of routine habits and beliefs while keeping an eye on context e.g. acceptability, adoption, appropriateness, feasibility, fidelity and costs.20 Furthermore the quality of the practice guidelines or standards to implement is of importance.21 Simple dissemination is usually not very effective and, as an example e.g. ‘blended’ or ‘continuous quality improvement’ -strategies may be required.22
Recommendations
We recommend that departments develop urodynamic practice protocols on the basis of the best available standards and facilitate specific training in and evaluation of urodynamic practice.
We recommend that centres should –ideally on a nationwide level- decide on individual accreditation and recertification (e.g. required minimum number of tests) as well as the level of authority and autonomy to perform urodynamic tests.

Clinical practice pre-testing information
Introduction and evidence base
All guidelines on urinary incontinence recommend a clinical history, and validated symptom and or bother scores are recommended in the majority of these.23-27 Urinalysis and physical exam as the first step in the evaluation of a patient with urinary incontinence are considered routine. The GUP2002 recommends non-invasive urodynamics, frequency/voiding chart (FVC) or bladder diary (BD), uroflowmetry and post void residual (PVR)) for all patients with LUT symptoms (LUTS) the test should be requested with the goal of answering a specific question (GUP2002). In order to formulate this question, prior to urodynamics, a complete history, (see previously) a list of medications taken and a physical exam must be obtained. Observation of the patient’s gait, evaluation of sacral sensation and reflexes and identification of other neuro-urological findings are important. An abdominal exam and evaluation of the extremities for oedema are helpful as well. In women, a systematic pelvic exam should include evaluation for prolapse, vaginal wall masses, atrophy, pelvic muscle quality and the ability to voluntarily contract them, urinary leakage with strain as well as other details. In men, genital exam and a digital rectal prostate exam with an estimation of size is necessary, prostate pain or abnormalities and anal tone should be noted.
A (3-day) FVC or BD provides information that may obviate cystometry (e.g. when excessive fluid intake is recognized) or may help to ensure and evaluate whether the cystometry, especially cystometric capacity, is representative of the patient’s typical situation (‘typical voided volumes’: GUP2002). Non-invasive urodynamic testing, i.e. uroflowmetry plus PVR in men and women, should precede invasive urodynamics. This information gathering process serves as the foundation for determining treatment as well as formulating questions that can be answered with (invasive) urodynamics. A urinalysis to screen for infection or haematuria should be available.
When ordering (invasive) urodynamics, the physician should specifically instruct the patient whether or not to change any conservative measures or change or take medication before or after the test according to the existing recommendations and guidelines.
Conclusion
We conclude that clinical practice guidelines and expert ‘first principles’ agree that prior to invasive urodynamics, history, physical exam and urinalysis should be completed.
The usefulness of a FVC-BD to help anticipate cystometric capacity and appropriate fill rate has never been formally investigated. It is however the WG’s conclusion that the FVC-BD voided volumes should be considered relevant to evaluate the representativeness of the cystometry volumes (see GUP2002). 
Recommendation 
The WG advises that apart from the routine clinical information, the information from the (3-day) FVC or BD and the uroflowmetry and PVR are utilized while performing invasive urodynamics.

Practice of uroflowmetry
Introduction and evidence base
GUP2002 presents uroflowmetry as a first line screening for most patients with LUTS and provides practice recommendations. ICI consultations and clinical practice guidelines have reconfirmed this.28 Data quality control is relevant29 and ICS has updated the equipment performance requirements.2 Apart from technical quality, the clinical situation is deemed relevant. Some manuscripts about position during voiding have been published since GUP2002 discussing men29-36 or women37-43 with a variety of primary outcomes related to different voiding positions. (see table 2) The results are not allowing a very strong recommendation to be made, also because test –retest variation inherently plays a role.44 However, the WG concludes here below, on the basis of these results and also on the basis of expert experience and plausibility.
Conclusions
The WG concludes that it is desirable to allow patients to perform uroflowmetry in their own preferred position.
Discussion
Uroflowmetry and therefore flow rate voided volume as well as PVR are inherently sensitive to patient cooperation and emotion and should only be clinically interpreted if the voiding has been representative with regard to both; voided volume and the patient’s opinion (sometimes e.g. uroflowmetry may be abnormal as a result of postponing the voiding for too long before the test). Furthermore the interpretation can only be relevant if the test was done in a technically reliable manner, based on the examiners opinion.
Recommendations
The WG recommends permitting patients to perform uroflowmetry in their preferred position and to strive for a minimum physical discomfort and anxiety for the patient as well as for a maximum of dignity.
The WG recommends checking if the voiding is representative, based on the patient’s report and also on the association with the patients FVC or BD volumes. 
The position of the patient during voiding studies should be reported.
The WG recommends considering repetition of the uroflowmetry if the result has not been representative for the patient or if the result indicates abnormality. Particularly if the voided volume and or flow rate are unexpectedly low or the PVR is (much) larger than expected or explainable in both women and in men.

Practice of cystometry
Introduction and evidence base
Cystometry should be done with GUP2002 catheters, pressures, pressures reference and quality checks. The WG has studied and further specified six items in relation to the practice of filling cystometry. For each item we report conclusions on the basis of the evidence and provide recommendations in the following sub paragraphs:
1) What determines filling rate? 
The rate at which the bladder is filled during cystometry affects the results of the cystometry.45,46 ST2002 has defined physiological filling rate and the commonly applied fill rate in practice is above that; non-physiological. Neither ST2002 nor GUP2002 are specific in the rate to select however GUP2002 has stated that the [cited] ‘typical voided volumes should be used for the control of subsequent invasive studies’. 
The actual volumes in the bladder during cystometry may differ from the recorded filling volumes due to urine production and can add up to 25% to the cystometry volume.48,49 Cystometric capacity is most reliably determined by calculation of voided volume (mL) plus PVR (mL) immediately after pressure-flow study. The WG has been unable to find evidence that stopping or slowing down the filling rate e.g. when urgency is perceived and or when detrusor overactivity (DO) is observed is of any relevance. GUP2002 has suggested to stop filling and observe the pressure, when reduced compliance is thought to be consequence of filling rate above physiological filling rate.
Conclusions
Current ST2002 cystometry (pump-) filling rate above physiological filling is defined but without a recommended value or range for the preferred rate. 
Filling rate, especially when very fast or until too large volumes, may influence the results or the representativeness of the cystometry. Evidence that filling rate should be changed during the cystometry is lacking.
Diuresis, occurring during cystometry, adds volume that is not recorded by the urodynamics system with automated filling volume recording but may be relevant for interpretation of the results. 
Correction of filled volume for diuresis in retrospect should be considered with regard to reporting of filling sensation parameters, compliance and cystometric capacity (=pressure-flow voided volume plus PVR; and assuming the diuresis to be constant).

Discussion 
A balance between a filling rate that is slow enough to mimic a representative bladder filling and fast enough to complete the cystometry in an efficient fashion will lead to a representative result in a practical way. The WG considered that a filling rate in mL/min of roughly 10% of the largest voided volume reported on a (FVC or –BD; and PVR should be taken into account here), per minute at a constant rate is a practical rule of thumb to implement the here above mentioned GUP2002 recommendation to use the persons typical voided volumes. This would, in a sensible manner, narrow the currently existing non-physiological fill rate –range and may also prevent too fast filling or over-filling.  The WG finds however no reason against standardizing the filling in a fixed rate for the purpose of comparability in clinical cohort (management outcome) studies where capacity, adaptation or compliance is an outcome parameter. 
The end of filling should relate to ‘strong but not uncomfortable need to void’. The largest voided volume on the FVC-BD may be an indicator to predict this volume however with yet unknown specificity. ‘Strong desire to void’ (SDV) should be indicated on the urodynamic graph. Permission to void is given when the pump is stopped (ST2002)and end of filling should be regarded as the beginning of the voiding phase. A specific marker on the urodynamics graph to indicate permission to void will be helpful, if there is a delay between halting the pump and permission to void. 
Recommendations 
The WG recommends that the person doing the cystometry knows the FVC-BD results as well as the results of uroflowmetry with volume voided and PVR prior to initiating invasive urodynamics. 
The WG suggests that ICS non physiological filling rate may be harmonized on the basis of the individual patient’s typical voided volumes (including the estimation of the PVR volume) as recommended earlier to prevent too fast and filling and or too large volumes. 
Parameters during cystometry depending on volumes should be corrected for diuresis if relevant for clinical management or for scientific purposes. (NEW)
The WG recommends that ‘permission to void’ is indicated on the urodynamic graph to mark the beginning of the pressure-flow study if there is a delay between stopping the filling and this permission, to allow correct interpretation of the graphs after the test.
2) How is the patient instructed to report sensations?
Prior to filling cystometry, patients are typically instructed (written and verbal) that they will be asked to report the sensations they are experiencing. The ST2002 recommends that 3 sensation parameters be recorded during cystometry: first sensation of filling (FSF), first desire to void (FDV) and strong desire to void (SDV). In addition the patient may report sensation(s) that are considered to represent ‘urgency’ (ST2002) which can be marked specifically. These sensory parameters have been confirmed applicable, consistent, and reproducible in healthy persons and in patients with overactive bladder (OAB) syndrome.49-51,54,56 There is however also conflicting data regarding the reliability and or representativeness of bladder sensation reporting during cystometry.52-54,56,57 The use of a visual analogue scale (VAS) to grade level of sensation has however been shown to correlate well with some of the standard sensation parameters.58 Similarly a keypad, allowing patients to indicate differing levels of sensation, had a good and reproducible association with filling volume.59 
Conclusions
The ST2002 expert based recommendation for the assessment of sensations during cystometry has appeared to be reasonable and applicable in various studies. 
Discussion 
The WG has decided not to change the ICS standard in favour of the use of visual analogue scales, however despite introduction in 2002 few studies published have reported cystometry filling sensations and the WG feels the need to reintroduce these and to add practice recommendations.
First Sensation of filling should, during the beginning of the cystometry,  be separated from the (urethral) sensations that the catheterisation has caused. The explanation to the patient may be that First Sensation is ‘Tell me at the moment that you perceive that the bladder is not empty anymore’; First desire to void is (if no or little chronic PVR exists) usually roughly associated with FVC-BD ‘typical voided’ volumes and can be asked as ‘Tell me when you have the sensation that normally tells you to go to the toilet, without any hurry, at the next convenient moment.’; ‘Strong desire is the moment that you, without any pain, will not likely postpone the voiding any more, and or will visit the nearest restroom e.g. while shopping.’ Correlating the results of cystometry volume and sensations with FVC-BD may provide background information regarding day to day sensory findings and bladder volumes and may also limit the risk of overfilling.
Recommendations 
The WG recommends to mark FSF, FDV, and SDV, during cystometry as recommended by ST2002, in as standard a possible manner on the basis of explicit verbal instructions and communication before and during the test, and to report the results.
3) Fluid-filled external transducers and catheter system
Current ICS standard cystometry and pressure-flow study requires fluid filled catheters with external pressure transducers to be levelled at the height of the upper edge of symphysis pubis. (GUP2002, ST2002). The excess pressure above atmospheric pressure at the hydrostatic level of the upper edge of the symphysis pubis is the he urodynamic pressure. 
A fluid filled pressure measuring system shows patient movement and external manipulation of the catheter; signals or signal patterns that should be recognized during the test and at (re-)evaluation of graphs. Fluid leaks and air bubbles in the pressure tubing system create measurement artefacts that can easily be prevented. In case of failure to prevent and correct these artefacts, they should be recognized and reported during post-test analysis to prevent mis-diagnosis.60
Studies that compared fluid filled catheters with microtip sensor catheters or air filled catheters have shown that the results of cystometry with the alternative to fluid filled systems are not interchangeable with the current ICS standard.61-63 
Conclusions
ICS standard urodynamic pressure, is the excess pressure above atmosphere at the hydrostatic level of the upper edge of the symphysis pubis. This is valid for all pressures recorded according to GUP2002 with fluid filled lines.
Studies that have compared micro-tip catheter systems (multicentre group averages) or air –filled catheters in vitro or in vivo (pairwise averages of two measurements) with ICS standard fluid filled systems have shown that of both systems give different results and cannot be considered interchangeable.
Discussion
(ICS-standard) Fluid filled external pressure systems are fundamentally different from the micro-tip or air-filled catheter systems. The use of ICS standard urodynamic pressures  allows pressure related data to be comparable between patients and centres. Systematically obtained clinical evidence for the clinical reliability of micro-tip or air-filled catheter systems is scarce. Every urodynamic laboratory should be familiar with the potential artefacts of the specific system used for pressure measurement, and  take the potential artefacts of up to 10 cm H2O into account. The WG considers that the use of alternative systems has consequences for multi-centre studies. Also the applicability of (e.g. earlier published) data on (fluid filled) reference values for these measurements is uncertain. ICS –guidelines on equipment performance provides minimum system requirements for pressure responses and calibration.2 Centres that utilize pressure systems other than GUP2002 and present, should provide reference values for their data.
Recommendations 
ICS standard cystometry is done with a fluid filled system with external transducers at the reference level of the upper edge of the symphysis pubis.
Urodynamic laboratories should be aware of potential artefacts of fluid filled measuring system and should be able to prevent these, or recognize and correct as needed.
Urodynamic laboratories should ensure that the equipment, including the catheters and transducers, meet the requirements as explained in the ICS guideline on equipment performance.
Urodynamic laboratories should check the performance of the system at regular intervals and calibrate (as advised in the ICS –guideline on equipment performance).
Transurethral catheter:
ICS standard invasive urodynamics is done with an as thin as possible (6-7F) transurethral double or triple lumen catheter or a suprapubic catheter (ST2002, GUP2002). 
Discussion
The ICS recommendation reiterated here above is based on expert opinion and consensus. GUP2002 discusses that the use of two separate catheters is ‘less convenient’. Many studies since 2002 however, report the use of separate filling and pressure catheters and the removal of the filling catheter for stress provocation and or for the pressure-flow study. Reported practice includes the range from 5F to 7 or 8F for the pressure recording catheter and usually ±10F for the filling catheter. The WG has no arguments to discard the use of double catheter systems at present but has again (after GUP2002) discussed the need to re-catheterise if the test needs to be repeated and also the necessity to interfere with the patient at the moment of strong desire to void, just before the voiding. The excess cost of the double or triple lumen catheter is however a disadvantage. No head to head comparisons are performed and no new evidence is published about the spectrum of advantages and disadvantages of two catheter technique versus the recommended in GUP2002.
Publications applying results of invasive urodynamics however also sometimes report a high rate of catheter loss and it is the WG’s thought that a fixation advise, applicable for both; intravesical (here shown for double lumen) and rectal, catheters, will reduce that problem:  still bad pics
Men (left side picture): Catheter is taped in the length of the penis over the catheter, without obstructing the meatus.
Women (right side picture): Catheter is taped to the inner side of the labia or (similar in men and women) adjacent to the anus.

Recommendation
Based on GUP2002, ICS standard invasive urodynamics is done with an as thin as possible double lumen catheter however on the basis of the lack of evidence for inferiority of two catheter techniques this alternative is regarded acceptable.
The WG recommends to find evidence in specific studies to direct practice standardisation and harmonisation for the catheters to be used for invasive urodynamics.
The WG recommends fixation of the catheter as adjacent as possible to (the anus and) the urethral meatus with a tape, without blocking the outlet.
4) Abdominal pressure catheter placement: rectal versus vaginal
GUP2002 recommends ‘flaccid filled’ or punctured balloon, or slowly perfused open end catheters in the rectal ampulla to measure abdominal (‘perivesical’) pressure.
In a prospective, randomized trial comparing vaginal versus rectal abdominal pressure 6F catheters in women undergoing (otherwise ICS standard) external sensor, fluid fill cystometry, the authors noted no differences in discomfort or patient acceptability, set-up time, catheter events affecting signal quality, even during provocation and or in patients with vaginal prolapse. More women declined randomization on the basis of preference of a vaginal catheter. The report states that despite quality control measures (catheter repositioning and flushing, checking signal quality during and at end of study) only 13% of graphs had optimum quality and a significant number of catheter(s) was lost during the tests. 64
Conclusions
Although there exists single centre evidence that women may prefer vaginal reference catheter placement the WG concludes that evidence is insufficient to demonstrate that this is a reliable alternative.
Discussion
After bowel resection with anal closure it is in men only possible to measure abdominal pressure via the stoma. There is no specific evidence but the position of the catheter (-tip) is usually above the bladder in that case and also bowel activity plays a larger role in those cases; both hampering absolute pressures and detrusor subtraction pressure and therefore the interpretation. 
Recommendations 
The WG recommend that rectal placement of the catheter to measure abdominal pressure is ICS standard and that vaginal or stoma placement is used alternatively only if rectal catheter placement is impossible.
5) Patient positioning for cystometry and pressure-flow
It was noticed on the basis of a literature review that DO was detected with a consistently higher rate in the upright position compared to supine position. DO would have been missed in 76% of cases of cystometry done in supine position and 60% would have been missed if the study was done supine compared to seated. Having the patient stand after being filled increased the chance of detecting DO by 21%.65 In a prospective study urodynamic stress incontinence was detected in 55% if the women were sitting but only 2% if supine and DO was detected in 55% when seated but only in 9% when supine.66 Combined diagnosis was observed, seated in 18%, and not when supine. Volumes at (ICS-standard) sensations and cystometric capacity were lower for seated cystometry.2 Position during cystometry may also be relevant for the (need to change the) position for the optimal pressure-flow study (see below).
Conclusions
The detection of detrusor overactivity, the detection of urodynamic stress incontinence as well as bladder filling sensation are influenced by the position of the patient and that sitting or standing position appears to have a higher sensitivity to detect abnormalities.
Discussion 
The sitting or standing position is the most representative for daily life situations and is probably the least uncomfortable and or embarrassing for the patient. Furthermore, in the upright sitting position the intra -rectal as well as the intravesical catheter are at similar levels in the pelvic cavity which makes reliable (better balanced) pressure and subtraction more likely. Seated or standing (men) -cystometry also allows a gradual (with little movement artefact) transition from cystometry to pressure-flow study when SDV is reached.
Recommendations 
ICS standard cystometry is done in the upright position (standing or normally seated) whenever physically possible.
A pressure-flow study is done comfortably seated (women, some men) or standing if that is preferred position (men). 
6) Reliability and need for repeat cystometry for confirmation
In a prospective study of invasive urodynamics in healthy, asymptomatic female volunteers, poor reproducibility of sensory volume markers (FSF and FDV) as well as Qmax and pdetQmax between two cystometries done at the same session was seen.67 Similarly, poor reproducibility of urodynamic results at short-term follow-up (1-5 months) was noted.68 In another prospective study of immediate repeat cystometry in patients with neurogenic LUT dysfunction, the authors noted wide 95% limits of agreement for differences in same session test parameters (maximum cystometric capacity, compliance, storage pdet.max, DLPP, Qmax, voiding pdet.max, pdetQmax).69 The study reported however excellent reproducibility in the detection of DO. The study contend that one single urodynamic study may be inadequate to be the basis for clinical decisions in patients with spinal cord injury.70
In a later single-centre study in women with symptoms and signs of urinary incontinence (without neurological abnormalities) the reproducibility of immediate repeat cystometry plus pressure-flow analysis was overall good to excellent with intra-class correlations of around 0.75 and few differences in urodynamic diagnosis between the first and second run. Nevertheless these authors suggested that repetition of urodynamic tests is justified to ensure diagnosis. 
In elderly men the immediate or longer interval test retest variation is lesser with regard to pressure-flow analysis, however it is not reported whether differences in cystometry values have been observed.71-75
Conclusions 
Predominantly single -centre evidence suggests that immediate or longer term test- retest variation is sometimes large for specific parameters (like sensation) but lesser with regard to pressure-flow variables, especially in elderly men. 
There is no convincing evidence that the clinical diagnosis on the basis of the first cystometry is often changed because of repetition of the test. There is a lack of evidence that immediate repetition of an adequately performed urodynamic test ‘for confirmation’ is required. 
Discussion
Clinical relevance of the reported variation(s) should be considered and large test- retest variations may also reflect unsystematic methods of testing. The WG considers it prudent to repeat a test when observations are unexpected and especially if the urodynamic question is insufficiently answered and consequences for management are significant. Furthermore the WG considers that some observations may be situational (e.g. the inability to void during a test) and may not always be solvable.
Recommendations 
The WG does not recommend routine immediate repetition of invasive urodynamics ‘for confirmation’ if the test was technically adequate and has answered the clinical question.
The WG recommends to immediately repeat the test when doubt exists whether the test has answered the clinical question.
The WG recommends immediate repetition of a urodynamic test when (technical) artefacts have (not been corrected during the test and) been observed at analysis. 

Practice of pressure-flow studies and an update of terms.
Introduction
An ICS subcommittee (ST1997) on standardization of terminology for pressure-flow studies has revised and expanded diverse sections of the earlier ICS terminology.76,77 ST1997 identified and defined five relevant parameters with the preferred abbreviations to depict pressure-flow studies. 
For urodynamic practice: The ‘pressure-flow study’ (as defined above) begins immediately after permission to void (ST2002) and should end when the detrusor pressure has returned to the baseline value and or the patient considers the micturition completely done. 
The WG considered that the relevance of instruction, position and privacy for the patient while performing pressure-flow study is equal to uroflowmetry and we refer to both the paragraphs practice of cystometry and –of uroflowmetry for the practice of pressure-flow study.
Discussion 
There is an inevitable delay between the fluid stream leaving the bladder and hitting the flowmeter which should be taken into account when a pressure-flow study is analysed (ST1997; GUP2002)2 However the delay between meatus and flowmeter may be reduced by placing the flowmeter as close to the meatus as possible for every voiding position. Reducing the meatus to flowmeter distance may also result in a more relaxed voiding because the patient may experience lesser fear of spattering. 
Recommendation
The WG recommends especially for the purpose of pressure-flow analysis an as short as possible meatus to flowmeter distance, adjusted for the voiding position, but recommends to correct for delay between pressure and flow as recommended earlier. 
Discussion and suggested terms
ST1997 recommends to present pressure-flow studies with a plot of the flow rate (mL/s) on the X-axis and the synchronous detrusor pressure(cm H2O) on the Y-axis in addition to the time based graphs.
ST1997 introduced ‘urethral function‘ and ‘urethral resistance (relation)’ without precisely defining these term. New standard terms to acknowledge the relevance of the anatomical structures adjacent to the anatomically defined urethra per se, during micturition (with or without further detailing anatomy) may be desirable and should be introduced in a new (ICS)standard of pressure-flow study analysis -practice and terms.
The term Bladder Outlet Obstruction (BOO) is already frequently used and defined here as a (specified) cut-off of bladder outlet resistance that is considered clinically relevant (The WG does not define cut-off values but advises that the term should be preferred for both gender and all ages.)
ST1997 defined ‘(passive) urethral resistance relation’; with analysis principles and methods and a recommendation. ST1997 has also introduced that the urethral function during voiding can be overactive. The WG suggests:
Normal bladder voiding function can be described in phenomenological terms as: Flow rate and pressure-rise are within normal limits, begin more or less directly after permission to void, and voiding ends with an empty bladder. 
Bladder Outlet Obstruction (defined here above) may be further specified:
Bladder outlet physical properties may vary during one course of voiding and the WG suggests that new terms are introduced when analysis methods and cut-off values or pattern descriptions are provided to describe ‘overactive urethral function during voiding’ (as introduced in ST1997). New terms should preferably also take into account that structures around the urethra may be relevant during voiding. We conclude that no commonly agreed parameters to clinically quantify or qualify ‘overactive urethral function’ are available yet.
ST1997; ST2002 have defined ‘underactive detrusor’ and ’acontractile detrusor’ as different from ‘normal detrusor’ during micturition; GUP2002 has introduced that contraction during micturition may vary, or may be variable. The WG discussed that voiding is influenced by mental state and, although evidence is lacking in the uro-gynecological literature, anxiety in the test situation for the patient may plausibly influence the initiation of the voiding reflex77-79 and consequently affect detrusor function. The WG suggests ‘Situational underactivity of the detrusor’ or ‘Situational acontractility’ when in the opinion of the person performing the test, in communication with the patient, the (-attempted) voiding has been not representative.
The WG here introduces the term ‘detrusor voiding contraction’ for any analysis of combined pressure and flow (+/- other variables) that qualifies or quantifies the actually observed voiding. Following on to that: ‘detrusor contractility’ can be used for any method that (aims to) diagnose ‘intrinsic’ detrusor muscle properties (e.g. potential (maximum) force or velocity) by any method. We here refer to e.g. stop-flow or interrupted-voiding tests and mathematical or graphical analysis methods of pressure, flow and or other parameters.
Acknowledging the GUP2002 we suggest that the terms ‘unsustained contraction’ or ‘fading contraction’ may be used when analysis methods and cut-off values or pattern descriptions are provided. We also acknowledge that no parameters to clinically demarcate normal, stable or sustained detrusor contraction; unsustained contraction or fading contraction are available yet.

Recommendations
The WG has suggested some terms with the aim to improve communication with regard to pressure-flow analysis. However the WG strongly recommends an updated ICS standard for pressure-flow analysis to ensure optimal ICS standardisation of quantitative analysis (and standardisation of diagnosis) of bladder outlet function as well as of detrusor voiding contraction diagnosis and or detrusor contractility -analysis for all patient groups.

Technical and clinical quality control during invasive urodynamics.
Introduction and evidence base
Quality control and standardization are an important part of urodynamics. Without training and standardization of equipment, adherence to quality control and GUP2002 is problematic16 with a large inter-site variability.17 One national board has argued that maintaining expertise requires performing at least 30 urodynamic tests a year per urodynamicist and 200 tests in a department.18,19
A number of recommendations for control during urodynamics is provided in the GUP2002 and a number are renewed or added, in the recently published ‘ICS guidelines on urodynamic equipment performance’.2 Furthermore an overview of common- features and artefacts is published.60,81 
The WG has found no new evidence to discuss equipment requirements, labelling and scaling of traces in the graph and refers to earlier documents in this regard.1,2,5,76 Standard evaluation of sensation is recommended in ST2002.58,59
Typical signal patterns, such as straining, rectal contractions, coughing, DO, by amplitude and pressure gradients are important in quality control and everyone that performs or evaluates urodynamic tests should be able to recognize these, during the test.60,82,91-95 The identification of some patterns may require manual correction of readings to avoid false diagnoses.82-95
Conclusions
Expert evidence confirms that recognition, prevention and management of artefacts are important elements of urodynamic quality control. Urodynamic quality management, including plausibility is relevant before, during and after the test as well as while reporting the test.
Discussion
The WG considers that regular calibration of pressure measurement systems should be documented in each urodynamic laboratory and that, in general, new technologies need to prove their usefulness as well as accuracy compared to existing standards (ICS standard urodynamic test(s)) before clinical application.
Recommendations
The WG recommends that everyone performing or evaluating urodynamics is able to recognize usual pressure patterns and is able to perform continuous quality control during the test. 
The WG recommends that training and a process of continuous knowledge maintenance as the base for performing (standard good-) urodynamic practice should be established.

Terms related to the cystometry observations and evaluation.

Adequate set-up of the system and continuous quality monitoring are mandatory and all occurring patterns and features during the test should be recognized. Typical patterns may lead to recognition of pathophysiology or explain the perceived dysfunction. However when an artefact is observed during the test59 the person performing the test should act accordingly and prevent continuation.

Recommended terms to describe most common features and or artefacts during invasive urodynamics

The WG has listed terms here that are considered of use during the test and also during evaluation of the test. Many of the terms have been used in earlier ICS standardisation documents but usually not with precise descriptions of definitions. The terms refer to preventable or correctable problems but nevertheless these features that are usually artefacts should be recognized during evaluation after the test also. The WG has chosen the terms to be as descriptive as possible and has the conviction that the better definition and description of these artefacts is a tool to improve practice. The pressure patterns or events or artefacts –terms mentioned here should also be used in the ICS standard urodynamics report (see below).

Initial Resting Pressure (NEW) is the pves and the pabd pressure at the beginning of the cystometry. To prevent reading measurements from a kinked catheter in an empty bladder with the catheter holes blocked with (insertion) gel and or pushed against the bladder surface the WG recommends (GUP2002) gentle flushing and or filling 20-30mL, before the initial resting pressures are considered to be ‘established’. Initial resting pressures91,92 should be within the physiological limits specified in previous ICS documents (GUP2002) and subsequently the pressures should show good and balanced cough/effort pressure response.

Dead Signal (NEW): A signal that is not showing small pressure fluctuations and is not adequately responding on coughing is reported as a dead signal.
Previously (ST2002): ‘In principle, a good pdet signal requires only that pves and pabd show the same fine structure and quality of signals before filling, during filling, and after voiding’.

Continuous slow fall or rise in (one of either) pressure, that is physiologically inexplicable indicates an artefact to be referred to as (NEW) ‘pressure drift'. 
Poor pressure transmission (NEW): Poor pressure transmission has occurred when the cough/effort pressure peak signals on pves and pabd are unequal. 
Note: The WG does not define a new limit for ‘unequal’, or for not ‘almost identical’ (GUP2002). 
Note: Pressure drift and or dead signal are associated with poor pressure transmission. 

Expelled Catheter (NEW): When a catheter is expelled this is observed as a sudden drop in either pves or pabd, usually to zero (or below zero if the catheter- end drops below the external pressure sensor). 
Previously published definition: ‘If a sudden drop or increase occurs in either pves or pabd signal, the usual cause is movement, blockage, or disconnection of a catheter.’ 
Expelled catheter is usually simply visible during the test and should provoke correction or repetition of the test however this term is to be used in reporting or during post-test evaluation.

Catheter Flush (NEW) A catheter flush is not always necessary after a careful performed set-up but suggested in GUP2002. Flushing of the catheter measuring channel may be considered necessary to wash away entrapped air, or the gel used during insertion or other debris, from the measuring hole. The rectal catheter can only be flushed when an open catheter is used. If done, it is characterized by an abrupt and large increase in a single pressure trace, maintained for some seconds, when the lines are being flushed with fluid, followed by a normalisation of pressure. A catheter flush should be marked accordingly but flushes are normally unnecessary after the cystometry has continued after the first mL of filling.

Tube Knock: (NEW): Tube Knock is observable as high frequency, short duration spikes visible in pves, pabd, or both and if tubes move asynchronous, with spikes usually visible in pdet also.

Pump Vibrations (NEW): Pump vibrations are visible as stable frequency oscillations of small but constant amplitude, visible on the pves (and pdet) traces.
Pump vibrations may be visible if the filling tube rests on a pressure connecting tube and the pump is switched on (switching of the pump can ascertain the situation). 
Note: ICS standard is double lumen catheter, and despite that the channels are side by side with the usual filling rate and measuring scale, oscillations are not observable.

Cough pressure peak (NEW): A cough pressure peak is recognizable during post-test evaluation as a phasic positive pressure change observed in pves and in pabd.
Urodynamic stress test (NEW): Urodynamic stress test is used for any physical effort of the person tested, to elevate abdominal pressure, during cystometry with the aim to test for (urodynamic) stress urinary incontinence.
ICS has defined urodynamic stress incontinence. Evidence with regard to the preferred technique of stress testing is lacking (or conflicting).
Note: The provocation method, the pressure measuring catheter(-size) and method, the leak detection method as well as the absolute or relative (percentage of cystometric capacity) intravesical volume(s) while testing may be reported.

Leak point pressure (NEW): The leak point pressure is the pressure (spontaneous or provoked) that has caused fluid to be expelled from the bladder at the moment that it is visible outside the urethra (may also be used for extra-urethral urine loss or stoma). This may be Abdominal, Cough or Valsalva LPP or Detrusor LPP: See ST2002; ICS/IUGA2009 and AUA-SUFU. Provocation and pressure recording site (‘type of LPP’) should be reported. 
Diverse methods of leak point pressure measurement are published with a variety of combinations of provocation or pressure recording site/type and or technique. Detrusor and Valsalva LPP are defined in ST2002. No standard technique or protocol is however available and a variety of terms and techniques are used. (Counts in PubMed (April 2015): Cough LPP: 21; Valsalva LPP: 226; Detrusor LPP: 64; Abdominal LPP: 98; Overactivity LPP: 0.)

Cough associated detrusor overactivity (NEW): Cough associated DO is reported when the onset of the DO (with or without leakage) occurs immediately following the cough pressure peak.
No precise definition of cough associated detrusor activity is available, however 'cough induced DO' is sometimes reported however its pathophysiology remains speculative. Since the urodynamic observation is that the cough is immediately followed by DO and because the (patho-)physiology has remained unclear, the WG presents a descriptive definition.

Position Change (NEW): A change in patient position, either active or passive (e.g. tilting), is visible on the cystometry trace by a lasting change of equal magnitude in both pves and pabd.
Note: A position change should be (is readily) noted during the test and followed by a readjustment of the external pressure sensors height to the standard so that the physiological pves and pabd are observed again. A position change should not affect pdet. The Position Change -pattern should be recognized during post-test evaluation of the cystometry.

Rectal Contractions (NEW): Rectal contractions are temporary phasic increases in pabd without synchronous change in pves (resulting in negative deflections of pdet).
Published description GUP-2002: ‘Rectal activity’ or ‘Rectal contractions are usually of low amplitude and may or may not be felt by the patient'.

Dropped pabd at Void (NEW): A drop in pabd during voiding, is reported when during the voiding time, pabd decreases below the previous resting pressure.
Note: The WG considers that this phenomenon will affect pressure-flow analysis result. This observation should be differentiated from expelled catheter.

Straining (NEW): Straining is observable as a temporary increase in both pves and pabd pressure. Straining may be associated with (patient -active) position change (like repositioning from leaning backward to upright).
Note: A short abdominal strain peak may in retrospect be indistinguishable from a position change or a cough and v.v.

After-contraction (NEW): An after-contraction, is a continued or new detrusor pressure rise immediately after flow ended.
Note: Cough checking of (intravesical) catheter position is always required after pressure-flow (GUP2002). To separate the after-contraction -pattern from catheter slipping out or catheter tip (with measuring hole) bending in the outlet when the bladder empties, this cough check is specifically important when a pves increment after voiding is observed.
Previously published description: A pressure increase after flow ceases at the end of micturition.

The urodynamic graphs and the urodynamics report
Introduction and evidence base
A standard urodynamics protocol contains diverse elements. Results of clinical analysis and evaluations are documented when a (ICS Standard-) Urodynamic Test is ordered. An ICS-SUT should be followed by a urodynamics report. The WG has not found evidence with regard to the standardisation of such report and no evidence of the elements that it should contain.
ICS (-ST2002) has acknowledged urodynamic observations, but has not been specific in the definition of the type of observations relevant for diagnosis or for urodynamic conditions or the elements of urodynamic testing to be reported. Furthermore, the ST2002 has only mentioned (or standardized) a few of the possible observations, out of the many that can be the result of a complete ICS-SUT. The contemporary urodynamic equipment is able to provide lists test data and or graphs but also here, no standard exists for these.
GUP2002 has standardized the layout out the urodynamic graph. The WG here presents elements for qualitative reporting of the results of a ICS standard urodynamic test to ensure a descriptive and objective urodynamic diagnosis or the establishing of a urodynamic condition. 

Discussion
It will not be possible to cover all possibilities in one standard urodynamics report, rather the report may be customized, e.g. dependent on the final diagnosis the urodynamic evidence has to be presented however if a test is done, it deserves to be reported completely and carefully, as it is good clinical practice to integrate the urodynamic test results with what is known about the patient from history and other examinations and tests.
The WG lists, on the basis of expert experience and consensus, elements to be included in the urodynamics report of an ICS SUT without the numerical values.

Recommendations
The WG recommends that, in addition to the GUP2002 standard urodynamic graph, a [cited form ST1997] ‘plot of detrusor pressure against flow rate during voiding’ is provided according to the example in this ICS standard.75 For the ‘ICS standard urodynamic test’ the WG recommends both (NEW) an ‘ICS standard urodynamic (time based) graph’ as well as (NEW) an ‘ICS standard pressure-flow plot’ to be required elements in the ICS standard urodynamics report.
The WG recommends furthermore to report: 
· Uroflowmetry: Voiding position and representativeness as reported by the patient (especially if not). 
· Introduction of catheters: sensation; (if occurring; pain), muscular (pelvic or adductor) defence and -perceptible unusual- obstruction(s) during insertion.
· Position during cystometry.
· Patient’s ability to report filling sensations and or urgency and or urine loss.
· Method of urodynamic stress test (if applicable).
· Pressure-flow: position and representativeness as reported by the patient.
· Accessory tests or measurements (if applicable -no further standard).
· Overall judgement of the technical quality and the clinical reliability of the test as judged by the investigator.
· Representativeness of the test protocol to reflect the ‘usual LUT behaviour’ as reported by the patient.
· Filling sensation diagnosis or urodynamic condition (ST2002).
· Cystometry (detrusor) pressure pattern diagnosis.
· Pressure-flow diagnosis (compared with uroflowmetry) includes:
· 	Bladder outlet function, or obstruction
· 	Detrusor contraction,
· 	Voiding efficiency diagnosis (Void%).
The WG recommends development of an ICS standard urodynamics report -template.

Conclusion

The Working Group initiated by the ICS Standardisation Steering Committee has updated the International Continence Society Good Urodynamic Practice. This evidence based ICS GUP2015 has defined terms and standards for the practice of urodynamics labs in general as well as for the (individual) practice of quality control during and after cystometry and pressure-flow analysis as well as for the reporting. Furthermore the working group has included recommendations for pretesting information and for patient information and preparation. On the basis of earlier ICS standardisations and the available evidence, the practice of uroflowmetry, cystometry and pressure-flow study are further detailed. The WG expresses the hope that implementation of this Good Urodynamic Practices helps to increase the individual clinical, as well as the research quality of urodynamics.
 

References
1. Schäfer W, Abrams P, Liao L, Mattiasson A, Pesce F, Spangberg A, Sterling AM, Zinner NR, van Kerrebroeck P; International Continence Society. Good urodynamic practices: uroflowmetry, filling cystometry, and pressure-flow studies. Neurourol Urodyn. 2002;21(3):261-74. 
2. Gammie A, Clarkson B, Constantinou C, Damaser M, Drinnan M, Geleijnse G, Griffiths D, Rosier P, Schäfer W, Van Mastrigt R; (The International Continence Society Urodynamic Equipment Working Group). International continence society guidelines on urodynamic equipment performance. Neurourol Urodyn. 2014 Jan 4. 
3. Rosier PF, de Ridder D, Meijlink J, Webb R, Whitmore K, Drake MJ. Developing evidence-based standards for diagnosis and management of lower urinary tract or pelvic floor dysfunction. Neurourol Urodyn. 2012 Jun;31(5):621-4.
4. Bauer SB, Nijman RJ, Drzewiecki BA, Sillen U, Hoebeke P. International Children's Continence Society standardization report on urodynamic studies of the lower urinary tract in children. Neurourol Urodyn. 2015 May 21. doi: 10.1002/nau.22783. [Epub ahead of print] PubMed PMID: 25998310
5. Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten U, Van Kerrebroeck P, Victor A, Wein A; Standardisation Sub-Committee of the International Continence Society. The standardisation of terminology in lower urinary tract function: report from the standardisation sub-committee of the International Continence Society. Urology. 2003 Jan;61(1):37-49.Review.
6. Winters JC, Dmochowski RR, Goldman HB, Herndon CD, Kobashi KC, Kraus SR, Lemack GE, Nitti VW, Rovner ES, Wein AJ; American Urological Association; Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction. Urodynamic studies in adults: AUA/SUFU guideline. J Urol. 2012 Dec;188(6 Suppl):2464-72.
7. Lose G, Griffiths D, Hosker G, Kulseng-Hanssen S, Perucchini D, Schäfer W, Thind P, Versi E; . Standardisation of Urethral Pressure Measurement: Report from the Standardisation Sub-Committee of the International Continence Society. Neurourol Urodyn 21:258-260 (2002))
8. Yiou R, Audureau E, Loche CM, Dussaud M, Lingombet O, Binhas M(2013) ‘Comprehensive evaluation of embarrassment and pain associated with invasive urodynamics’. Neurourol Urodyn.2013 Nov 20.
9. Yeung JY, Eschenbacher MA, Pauls R N (2013) ‘Pain and embarrassment associated with urodynamic testing in women’. IntUrogynecol J. 2013 Nov 27. 
10. Scarpero HM, Padmanabhan P, Xue X, Nitti V W (2005) ‘Patient perception of videourodynamic testing: a questionnaire based study’. J Urol. 2005 Feb; 173(2):555-9. 
11. Hadjipavlou M, Khan S, Rane A (2013) ‘Readability of patient information leaflets for urological conditions and treatments’ Journal of Clinical Urology 2013 6: 302 originally published online 23 May 2013 
12. [bookmark: _GoBack]Garner M, Ning Z, Francis J. (2012)‘A framework for the evaluation of patient information leaflets’. Health Expectations, 15: 283–294. 
13. Bright E, Parsons B A, Swithinbank L (2011) ‘Increased patient information does not reduce patient anxiety regarding urodynamic studies’. Urol Int; 87:314-318
14. Hougardy V, Vandeweerd JM, Reda AA, Foidart J Mce 3 (2009) ‘The impact of detailed explanatory leaflets on patient satisfaction with urodynamic consultation: a double-blind randomized controlled trial’. Neurourol Urodyn, 2009, vol./is. 28/5(374-9), 0733-2467;1520-6777 
15. Smith A L, Nissim H A, Le T X, Khan A, Maliski S L , Litwin M S, Sarkisian C A, Raz S, Rodríguez L V, Anger J T (2011) ‘Misconceptions and Miscommunication Among Aging Women With Overactive Bladder Symptoms’ Urology, 2011-01-01, Volume 77, Issue 1, Pages 55-59 
16. Singh G, Lucas M, Dolan L, Knight S, Ramage C, Hobson PT; Minimum standards for urodynamic practice in the UK. United Kingdom Continence Society. 3. Neurourol Urodyn. 2010 Nov;29(8):1365-72.
17. Moore KC, Emery SJ, Lucas MG. Quality and quantity: an audit of urodynamics practice in relation to newly published National Standards. Neurourol Urodyn. 2011 Jan;30(1):38-42.
18. Sullivan J, Lewis P, Howell S, Williams T, Shepherd AM, Abrams P. Quality control in urodynamics: a review of urodynamic traces from one centre: BJU Int. 2003 Feb;91(3):201-7. 
19. Sriram R(1), Ojha H, Farrar DJ. An audit of urodynamic standardization in the West Midlands, UK: BJU Int. 2002 Oct;90(6):537-9. Comment in BJU Int. 2003 Mar;91(4):430. An audit of urodynamic standardization in the West Midlands, UK. Sullivan J, Swithinbank L, Abrams P. 2. BJU Int. 2003 Mar;91(4):430. 
20. Peters DH, Adam T, Alonge O, Agyepong IA, Tran N. Implementation research: what it is and how to do it. BMJ. 2013 Nov 20;347:f6753.
21. Brouwers MC, Kho ME, Browman GP, Burgers JS, Cluzeau F, Feder G, Fervers B, Graham ID, Grimshaw J, Hanna SE, Littlejohns P, Makarski J, Zitzelsberger L; AGREE Next Steps Consortium. AGREE II: advancing guideline development, reporting and evaluation in health care. CMAJ. 2010 Dec 14;182(18):E839-42.
22. Curran GM, Bauer M, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation hybrid designs: combining elements of clinical effectiveness and implementation research to enhance public health impact. Med Care. 2012 Mar;50(3):217-26
23. Winters JC, Dmochowski RR, Goldman HB, Herndon CD, Kobashi KC, Kraus SR, Lemack GE, Nitti VW, Rovner ES, Wein AJ; American Urological Association; Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction. Urodynamic studies in adults: AUA/SUFU guideline. J Urol. 2012 Dec;188(6 Suppl):2464-72.
24. McNanley AR, Duecy EE, Buchsbaum GM. Symptom-based, clinical, and urodynamic diagnoses of urinary incontinence: how well do they correlate in postmenopausal women? Female Pelvic Med Reconstr Surg. 2010 Mar;16(2):97-101. 
25. Lenherr SM, Clemens JQ. Urodynamics: with a focus on appropriate indications. UrolClin North Am. 2013 Nov;40(4):545-57.
26. Lucas MG, Bosch RJ, Burkhard FC, Cruz F, Madden TB, Nambiar AK, Neisius A, de Ridder DJ, Tubaro A, Turner WH, Pickard RS; European Association of Urology. EAU guidelines on assessment and nonsurgical management of urinary incontinence. Eur Urol. 2012 Dec;62(6):1130-42. 
27. Rosier P et al: Urodynamic testing, Chapter 6. In Incontinence. Ed: Abrams P, Cardozo L, Khoury S, Wein A. 5th Edition. 2013. International Consultation on Urologic Disease. 5th International Consultation on Incontinence; Recommendations of the International Scientific Committee: Evaluation and Treatment of Urinary Incontinence, Pelvic Organ Prolapse and Faecal Incontinence. Abrams et al In Incontinence; Eds Abrams P Cardozo L Khoury S and Wein A. 2013 p 1895-1955.
28. Grino PB, Bruskewitz R, Blaivas JG, Siroky MB, Andersen JT, Cook T, Stoner E. Maximum urinary flow rate by uroflowmetry: automatic or visual interpretation. J Urol. 1993 Feb;149(2):339-41. PubMed PMID: 7678870.
29. Choudhury S, Agarwal MM, Mandal AK, Mavuduru R, Mete UK, Kumar S, Singh SK. Which voiding position is associated with lowest flow rates in healthy adult men? Role of natural voiding position. Neurourol Urodyn. 2010 Mar;29(3):413-7.
30. El-Bahnasawy MS, Fadl FA. Uroflowmetric differences between standing and sitting positions for men used to void in the sitting position. Urology. 2008 Mar;71(3):465-8. 
31. Aghamir SM, Mohseni M, Arasteh S. The effect of voiding position on uroflowmetry findings of healthy men and patients with benign prostatic hyperplasia. Urol J. 2005 Fall;2(4):216-21. 
32. Amjadi M, Madaen SK, Pour-Moazen H. Uroflowmetry findings in patients with bladder outlet obstruction symptoms in standing and crouching positions. Urol J. 2006 Winter;3(1):49-53.\
33. Eryildirim B, Tarhan F, Kuyumcuoğlu U, Erbay E, Pembegül N. Position-related changes in uroflowmetric parameters in healthy young men. Neurourol Urodyn. 2006;25(3):249-51. 
34. Unsal A, Cimentepe E. Voiding position does not affect uroflowmetric parameters and post-void residual urine volume in healthy volunteers. Scand J Urol Nephrol. 2004;38(6):469-71. 
35. Unsal A, Cimentepe E. Effect of voiding position on uroflowmetric parameters and post-void residual urine volume in patients with benign prostatic hyperplasia. Scand J Urol Nephrol. 2004;38(3):240-2.
36. Yamanishi T, Yasuda K, Sakakibara R, Hattori T, Minamide M, Yuki T, Ito H. Variation in urinary flow according to voiding position in normal males. Neurourol Urodyn. 1999;18(6):553-7.
37. Riehmann M, Bayer WH, Drinka PJ, Schultz S, Krause P, Rhodes PR, Heisey D, Bruskewitz RC. Position-related changes in voiding dynamics in men. Urology. 1998 Oct;52(4):625-30. PubMed PMID: 9763082.
38. Moore KH, Richmond DH, Sutherst JR, Imrie AH, Hutton JL. Crouching over the toilet seat: prevalence among British gynaecological outpatients and its effect upon micturition. Br J Obstet Gynaecol. 1991 Jun;98(6):569-72. PubMed PMID:1873247.
39. Devreese AM, Nuyens G, Staes F, Vereecken RL, De Weerdt W, Stappaerts K. Do posture and straining influence urinary-flow parameters in normal women? Neurourol Urodyn. 2000;19(1):3-8. 
40. Gupta NP, Kumar A, Kumar R. Does position affect uroflowmetry parameters in women? Urol Int. 2008;80(1):37-40. 
41. Yang KN et al., Female voiding postures and their effects on micturition. IntUrogynecol J. 2010 Nov;21(11):1371-6
42. Rane A et al., Does leaning forward improve micturition? Journal of Obstetrics and Gynaecology 2000; 20 (6): 628-629
43. Rane A et al., Does micturition improve in the squatting position? Journal of Obstetrics and Gynaecology, 2008 Apr;28(3): 317-319
44. Sonke GS, Kiemeney LA, Verbeek AL, Kortmann BB, Debruyne FM, de la Rosette JJ. Low reproducibility of maximum urinary flow rate determined by portable flowmetry. Neurourol Urodyn. 1999;18(3):183-91.
45. Robertson AS, Griffiths CJ, Ramsden PD, Neal DE. Bladder function in healthy volunteers: ambulatory monitoring and conventional urodynamic studies. Br J Urol. 1994;73(3):242-9. 
46. Ko HY, Lee JZ, Park HJ, Kim H, Park JH. Comparison between conventional cystometry and stimulated filling cystometry by diuretics in a neurogenic bladder after spinal cord injury. Am J Phys Med Rehabil. 2002;81(10):731-5.
47. Heesakkers JP, Vandoninck V, van Balken MR, Bemelmans BL. Bladder filling by autologous urine production during cystometry: a urodynamic pitfall! NeurourolUrodyn. 2003;22(3):243-5.
48. Lee SW, Kim JH. The significance of natural bladder filling by the production of urine during cystometry. NeurourolUrodyn. 2008;27(8):772-4
49. Bradley WE, Timm GW, Scott FB. Cystometry. V. Bladder sensation. Urology. 1975 Nov;6(5):654-8.
50. Nathan, P. W.: Sensations associated with micturition, Br. J. Urol. 28: 126 (1956).
51. Erdem E, Akbay E, Doruk E, Cayan S, Acar D, UlusoyE.How reliable are bladder perceptions during cystometry? NeurourolUrodyn. 2004;23(4):306-9
52. Erdem E, Tunçkiran A, Acar D, Kanik EA, Akbay E, Ulusoy E. Is catheter cause of subjectivity in sensations perceived during filling cystometry? Urology. 2005 Nov;66(5):1000-3
53. De Wachter S, Wyndaele JJ. Frequency-volume charts: A tool to evaluate bladder sensation. NeurourolUrodyn 2003;22:638-42
54. De Wachter S, Van Meel TD, Wyndaele JJ. Can a faked cystometry deceive patients in their perception of filling sensations? A study on the reliability of spontaneously reported cystometric filling sensations in patients with non-neurogenic lower urinary tract dysfunction. NeurourolUrodyn. 2008;27(5):395-8
55. Naoemova I, Van Meel T, De Wachter S, Wyndaele JJ. Does sensory bladder function during cystometry differ from that in daily life? A study in incontinent women.NeurourolUrodyn 2009;28:309-12
56. Van Meel TD, WyndaeleJJ. Reproducibility of urodynamic filling sensation at weekly interval in healthy volunteers and in women with detrusor overactivity.NeurourolUrodyn. 2011 Nov;30(8):1586-90
57. Dmochowski RR, FitzGerald MP, Wyndaele JJ. Measuring urgency in clinical practice.World J Urol. 2009 Dec;27(6):739-45
58. Dompeyre P, Fritel X, Bader G, Delmas V, Fauconnier A. Bladder sensitivity testing using a visual analogue scale: comparative cystometric study on women. NeurourolUrodyn. 2007;26(3):350-5
59. Oliver S, Fowler C, Mundy A, Craggs M. Measuring the sensations of urge and bladder filling during cystometry in urge incontinence and the effects of neuromodulation. NeurourolUrodyn. 2003;22(1):7-16
60. Hogan, S, Gammie, A., & Abrams, P. Urodynamic Features and Artefacts. NeurourolUrodyn, 31, 1101-1117 (2012). doi:10.1002/nau22209
61. Hundley AF, Brown MB, Brubaker L, Cundiff GW, Kreder K, Lotze P, Richter HE, Zyczynski H, Weber AM, Visco AG.A multicentered comparison of measurements obtained with microtip and external water pressure transducers.IntUrogynecol J Pelvic Floor Dysfunct. 2006 Jun;17(4):400-6
62. Lotze PM.A comparison of external transducers and microtransducers in urodynamic studies of female patients. CurrUrol Rep. 2005 Sep;6(5):326-34.
63. Digesu GA, Derpapas A, Robshaw P, Vijaya G, Hendricken C, Khullar V. Are the measurements of water-filled and air-charged catheters the same in urodynamics? Int Urogynecol J. 2014 Jan;25(1):123-30.
64. Dolan LM, Dixon WE, Brown K, Ord T, Hilton P.Randomized comparison of vaginal and rectal measurement of intra-abdominal pressure during subtracted dual-channel cystometry.Urology. 2005 Jun;65(6):1059-63.
65. Al-Hayek S, Belal M, Abrams P. Does the patient's position influence the detection of detrusor overactivity? NeurourolUrodyn. 2008;27(4):279-86
66. Arunkalaivanan AS, Mahomoud S, Howell M.Does posture affect cystometric parameters and diagnoses? IntUrogynecol J Pelvic Floor Dysfunct. 2004 Nov-Dec;15(6):422-4; discussion 424.
67. Brostrom S, Jennum P, Lose G. Short-term reproducibility of cystometry and pressure-flow micturition studies in healthy women. Neurourol Urodyn. 2002;21(5):457-60.
68. Gupta A, Defreitas G, Lemack GE. The reproducibility of urodynamic findings in healthy female volunteers: results of repeated studies in the same setting and after short-term follow-up. NeurourolUrodyn. 2004;23(4):311-6.
69. Broekhuis SR, Kluivers KB, Hendriks JC, Massolt ET, Groen J, Vierhout ME. Reproducibility of same session repeated cystometry and pressure-flow studies in women with symptoms of urinary incontinence. Neurourol Urodyn. 2010 Mar;29(3):428-31.
70. Bellucci CH, Wöllner J, Gregorini F, Birnböck D, Kozomara M, Mehnert U, Kessler TM. Neurogenic lower urinary tract dysfunction--do we need same session repeat urodynamic investigations? J Urol. 2012 Apr;187(4):1318-23
71. Rosier PF, de la Rosette JJ, Koldewijn EL, Debruyne FM, Wijkstra H. Variability of pressure-flow analysis parameters in repeated cystometry in patients with benign prostatic hyperplasia. J Urol. 1995 May;153(5):1520-5.
72. Witjes WP, de Wildt MJ, Rosier PF, Caris CT, Debruyne FM, de la Rosette JJ. Variability of clinical and pressure-flow study variables after 6 months of watchful waiting in patients with lower urinary tract symptoms and benign prostatic enlargement. J Urol. 1996 Sep;156(3):1026-34.
73. Sonke GS, Kortmann BB, Verbeek AL, Kiemeney LA, Debruyne FM, de La Rosette JJ. Variability of pressure-flow studies in men with lower urinary tract symptoms. Neurourol Urodyn. 2000;19(6):637-51; discussion 651-6.
74. Tammela TL, Schäfer W, Barrett DM, Abrams P, Hedlund H, Rollema HJ, Matos-Ferreira A, Nordling J, Bruskewitz R, Miller P, Kirby R, Andersen JT, Jacobsen C, Gormley GJ, Malice MP, Bach MA. Repeated pressure-flow studies in the evaluation of bladder outlet obstruction due to benign prostatic enlargement. Finasteride Urodynamics Study Group. Neurourol Urodyn. 1999;18(1):17-24. 
75. Hashim H, Elhilali M, Bjerklund Johansen TE, Abrams P; ARIB3004 Pressure Flow Study Group. The immediate and 6-mo reproducibility of pressure-flow studies in men with benign prostatic enlargement. Eur Urol. 2007 Oct;52(4):1186-93.
76. Griffiths D, Höfner K, van Mastrigt R, Rollema HJ, Spångberg A, Gleason D. Standardization of terminology of lower urinary tract function: pressure-flow studies of voiding, urethral resistance, and urethral obstruction. International Continence Society Subcommittee on Standardization of Terminology of Pressure-Flow Studies. Neurourol Urodyn. 1997;16(1):1-18.
77. Abrams P, Blaivas JG, Stanton S, Anderson JT; Standardisation of terminology of lower urinary tract function. Neurourology and Urodynamics 7:403 -427, 1988
78. Deacon BJ, Lickel JJ, Abramowitz JS, McGrath PB. Development and validation of the shy bladder scale. Cogn Behav Ther. 2012;41(3):251-60. doi: 10.1080/16506073.2012.658852. Epub 2012 Mar 27. PubMed PMID: 22452544. 
79. Soifer S, Nicaise G, Chancellor M, Gordon D. Paruresis or shy bladder syndrome: an unknown urologic malady? Urol Nurs. 2009 Mar-Apr;29(2):87-93; quiz 94. Review. PubMed PMID: 19507406.
80. Hammelstein P, Pietrowsky R, Merbach M, Brähler E. Psychogenic urinary retention ('paruresis'): diagnosis and epidemiology in a representative male sample. Psychother Psychosom. 2005;74(5):308-14. PubMed PMID: 16088269.
81. Gammie A, Drake M, Swithinbank L, Abrams P. Absolute versus relative pressure. NeurourolUrodyn. 2009;28(5):468
82. Hogan S, Jarvis P, Gammie A, Abrams P. Quality control in urodynamics and the role of software support in the QC procedure. NeurourolUrodyn. 2011 Nov;30(8):1557-64.
83. Kraus SR, Dmochowski R, Albo ME, Xu L, Klise SR, Roehrborn CG.Urodynamic standardization in a large-scale, multicenter clinical trial examining the effects of daily tadalafil in men with lower urinary tract symptoms with or without benign prostatic obstruction.NeurourolUrodyn. 2010 Jun;29(5):741-7.
84. Schaefer W: Humpty Dumpty – still alive. Quality Control in Urodynamics: Analysis of an International Multi-Center Study. Letter to the Editor. Neurourol Urodyn 29: 797-798, 2010
85. Lenherr SM, Clemens JQ. Urodynamics: with a focus on appropriate indications. UrolClin North Am. 2013 Nov;40(4):545-57.
86. Liao L, Schaefer W. Qualitative quality control during urodynamic studies with TSPs for cystometry in men with lower urinary tract symptoms suggestive of benign prostatic hyperplasia. IntUrolNephrol. 2013 Dec 29. 
87. Liao LM, Schaefer W. Effects of retrospective quality control on pressure-flow data with computer-based urodynamic systems from men with benign prostatic hyperplasia. Asian J Androl. 2007 Nov;9(6):771-80.
88. Lorenzo AJ, Wallis MC, Cook A, Buffett-Fairen A, Bozic D, Bägli DJ, Khoury AE, Pippi Salle JL. What is the variability in urodynamic parameters with position change in children? Analysis of a rospectively enrolled cohort. J Urol. 2007 Dec;178(6):2567-70.
89. Nager CW, Albo ME, Fitzgerald MP, McDermott S, Wruck L, Kraus S, Howden N, Norton P, Sirls L, Varner E, Zimmern P; Urinary Incontinence Treatment Network. Reference urodynamic values for stress incontinent women. NeurourolUrodyn. 2007;26(3):333-40.
90. Nager CW, Albo ME, Fitzgerald MP, McDermott SM, Kraus S, Richter HE, Zimmern P; Urinary Incontinence Treatment Network. Process for development of multicenter urodynamic studies. Urology. 2007 Jan;69(1):63-7; discussion 67-8.
91. Sullivan JG, Swithinbank L, Abrams P. Defining achievable standards in urodynamics-a prospective study of initial resting pressures. Neurourol Urodyn. 2012 Apr;31(4):535-40.
92. Liao L, Schaefer W: Urodynamic quality control, I: Establishment of typical value ranges and its role in real-time quantitative control. Chin J Urol 27:296-299, 2006
93. Liao L, Schaefer W: Development of Urodynamic Standards for Quality Control, in “Applications and Experiences of Quality Control”, ed: Ognyan Ivanov, InTech, pp 75-137, 2011, ISBN: 978-953-307-236-4.  
94. Liao LM. Schaefer W. Effects of retrospective quality control on pressure-flow data with computer-based urodynamic systems from men with benign prostatic hyperplasia. Asian J Androl 9:771-80, 2007 
95. Liao L, Schaefer W: Urodynamic quality control, II: Recognition of typical signal pattern and its role in real-time qualitative quality control. Chin J Urol 27:300-303, 2006


Table 1: Frequency of terms used in urodynamics 

	Term
	Recommended or used in:
	PubMed
(April 2014)
	Google
(April 2014)

	Urodynamics
	ICS-ST & ICS-GUP2002
	13790
	505.000

	Urodynamic studies
	ICS-ST & ICS-GUP2002
	1505
	84.300

	Urodynamic test
	ICS-GUP2002
	100
	10.900

	Urodynamc measurements
	ICS-GUP2002
	130
	6.010

	Urodynamic investigation
	ICS-ST2002
	383
	14.100

	Invasive urodynamics
	ICS-GUP2002
	39
	3.110

	Uroflow
	
	481
	754,000

	Uroflowmetry
	ICS-ST & ICS-GUP2002
	1561
	99,200

	Free flow (+urol; + gyn)
	ICS-GUP2002
	117
	1570.000

	Voiding(+urol; + gyn)
	ICS-ST & ICS-GUP2002
	8555
	615.700

	Micturition (+urol; + gyn)
	ICS-ST & ICS-GUP2002
	2837
	1.685.000

	Post Void Residual
	ICS-GUP2002
	1089
	624,000

	Postvoid Residual
	
	889
	40.800

	Residual Urine
	
	3049
	188.000

	Cystometry
	ICS-GUP2002
	2083
	92,710

	Cystometrogram
	
	349
	351.000

	Filling cystometry
	ICS-ST & ICS-GUP2002
	219
	43.900

	Filling and Voiding cystometry
	
	0
	36.400

	Electromyography (or EMG)  (+urol; + gyn)
	ICS-GUP2002
	1833
	864,000

	Pelvic Floor Electromyography (or pelvic floor EMG)
	
	38
	911.000

	Pelvic Electromyography (or pelvic EMG)
	
	23
	97.000

	Sphincter Electromyography (or sphincter EMG)
	
	99
	122.000

	Video Urodynamics
	
	435
	89,000

	Fluoroscopy Urodynamics
	
	90 
	178.000

	Voiding Cystometrogram 
	
	4
	630

	Pressure Flow Study
	ICS-ST & ICS-GUP2002
	328
	188,000

	Pressure Flow Measurement (+urol; +gyn)
	ICS-GUP2002
	23
	95.700

	Pressure Flow Analysis (+urol; +gyn)
	ICS-GUP2002
	53
	50.400

	Pressure flow Cystometry
	
	4
	14.800

	Voiding Cystometry
	
	55
	3.340

	Voiding Cystourethrogram
	
	567
	62.600

	Voiding Study
	
	17
	112,000

	Fluoro Urodynamics
	
	7
	455,000

	Abdominal Leak Point Pressure
	
	148
	104,000

	Cough Leak Point Pressure
	
	45
	193,000

	Valsalva Leak Point Pressure
	
	228
	20,000

	Urethral Pressure Profile
	
	680
	72,000

	Urethral Profilometry
	
	52
	2700

	Urethral Pressure Profilometry
	
	208
	9170

	Urethral Profile
	
	53
	1390



ICS-GUP2002: ICS Good Urodynamic Practices 2002
ICS-ST: ICS Terminology 2002



Table 2: Evidence summary voiding positions
	REF.
	PATIENTS
	CONTROLS
	PARAMETERS
	POSITIONS
	FINDINGS

	Riehmann 1998
	53 ♂nursing home residents
	2 healthy ♂
	Qmax, PVR
	Standing
Recumbent
	· Qmax↓recumbent, PVR →

	Yamanishi 1999 *
	
	21♂
	Qmax, Qmean
	Standing
Sitting
Lateral
Supine
Prone
	· Qmax/mean, supine/lateral< sitting < standing/prone

	Devreese 2000 **
	
	21 ♀
	Qmax, Qmean, total time
	Anteversion
Anteversion + straining
Retroversion
Retroversion + straining
Forward bending
Flow-curve pattern
	· Positions had no effect on micturition pattern.
· Straining ↑Qmax, Qmean
↓ total voiding time
· Forward bending provides less curve irregularities

	Ünsal 2004
	44 ♂BBH
	44 ♂
	Qmax, Qmean, PVR
	Standing
Sitting
	· No effect (sitting/standing)

	Eryildirim 2006
	
	30 ♂
	Qmax, Qmean, VV, VT, PVR
	Standing
Sitting
Squatting
	· Qmax, Qmean↓ standing vs. sitting or squatting
· VV, VT, PVR not affected

	Uluocak 2008
Children ***
	          10 ♂
29 <          OAB
          19 ♀
	
	pdet/Qmax
	Sitting
Standing
Squatting
	· ♀pdet/Qmax> sitting vs. squatting
· ♂Qmax↓ sitting 
(but after correction of VV – no difference)
· Catheter ↓Qmax in sitting + squatting

	Yang K-N 2010
	
	51 healthy university students ♀
	Delay Time(s), 
TQmax(s);
Qave mL/s;
Qmax mL/s; corrected maximum flow rate; voided volume; voiding time; PVR.
	Semi-squatting
Crouching
	· “DT to void” was significantly longer while semi-squatting than while sitting and crouching.
· Other parameters not significantly different betweens groups

	Gupta NP 2008
	
	67 healthy volunteers ♀
	Qmax, Qave, VV, PVR
	Sitting
Squatting
	· Squatting: Qmax↑, Qave↑, 
PVR ↓ significantly

	Rane A and
Corstiaans A
2000
	
	49 volunteers ♀
	Qmax, Qave, PVR
	Upright 
Leaning forward
	· Leaning forward: Qmax↑, 
Qave↑, PVR ↓ significantly

	Rane A and
Corstiaans A
2008
	
	54 volunteers ♀
	VV, Qmax, Qave, Time to peak flow, PVR
	Anteversion
Squatting
	· No major differences
Time to peak flow significantly lower in anteversion

	Rane A et al.
2004
	
	20 volunteers ♀
	Qmax, Qave, VV
	Leaning forward Near squatting
	· Near squat position: Qmax↑, Qave↑

	Balakrishnan SS et al. 2010
	89 patients ♀
	
	Average Pabd
Average Pves
	Sitting
Squatting
	· Squatting: Pabd↑, Pves↑

	Ünsal A and
Çimentepe E
2004
	
	Healthy volunteers
36 ♂
36 ♀
	Qmax, Qave, PVR
	♂Sitting, crouching, standing
♀Sitting, crouching
	· There were no significant differences in any of the parameters between voiding position in either group.

	Moore KH et al. 1991
	80 patients attending a urodynamic clinic ♀
	
	Qmax, Qave, PVR
	Sitting 
Crouching
	· Chrouching Qmax↓, Qave↓, 
PVR ↑ significantly





34

image1.png
i E_
Fixomullstretch





image2.png




image3.png
i E_
Fixomullstretch





image4.png




