
Patient characteristics at initial visit: 

Does it predict treatment outcome?

Jason Van Batavia, MD, MSTR, FAAP
Assistant Professor, Division of Pediatric Urology, Children’s Hospital of
Philadelphia, USA

ICCS Secretary General



Disclosures

• We have no relevant financial relationships with 
the manufacturer(s) of commercial services 
discussed in this presentation

• We do not intent to discuss an 
unapproved/investigative use of a commercial 
product/device in my presentation



Outline

• Initial signs and symptoms: Do they offer hints?

• Three pitfalls not to miss

• Uroflow curves: How reliable are they?

• Non-invasive imaging: When to consider renal/bladder 
ultrasound

• Invasive urodynamics: Can we predict who will benefit?

• Future: AI? Urine biomarkers?



ICCS Standardization of Terminology

• First published in 1998 
(Norgaard et al, Br J Urol)

• Updated in 2006    
(Neveus et al, J Urol)

• Third edition in 2014 
(Austin et al, J Urol)



ICCS Recognized LUT Daytime Conditions 
(Austin et al, Jurol 2014)
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ICCS Recognized Symptoms of LUT Dysfunction (2014)

• Storage symptoms

– Increased or 
decreased voiding 
frequency

– Incontinence
• Daytime

• Nighttime 
(enuresis)

– Urgency

– Nocturia

• Voiding 
symptoms

– Dysuria

– Straining

– Intermittency

– Hesitancy

– Weak stream

• Other symptoms:

– Holding 
maneuvers

– Feeling of 
incomplete 
emptying

– Urinary retention

– Post-micturition 
dribbling

– Spraying/splitting 
of stream

(figures from Shweta and Swadhin Manual on Urogynecology)



• Objectives:
– To determine the prevalence rates of the different voiding conditions in children 

presenting with LUTS at a single institution 

– Investigate what additional information was gained by the addition of EMG recordings 

to uroflow studies

• Methods:

– Review of 100 consecutive children presenting with LUTS

– All underwent uroflow/EMG at initial visit 

– Diagnosis based on clinical history (LUTS, voiding diary), physical exam, and with 

support of uroflow/EMG results 



Results

Overactive bladder (OAB) Voiding PostponementDysfunctional Voiding

Bladder Neck

Dysfunction



Constipation also more common in Dysfunctional 
Voiding (DV) and Voiding Postponement (DUD)

• 48% of children with constipation also had history of UTI
Combs et al. J Urol 2013

Overactive bladder 

Voiding Postponement



Encopresis + Constipation more common in OAB

• 48% of children with constipation also had history of UTI
(Combs et al. J Urol 2013)

Overactive bladder 

Voiding Postponement



(Van Batavia et al. J Urol 2013)

Voiding Postponement

Voiding Postponement

Overactive bladder 

Overactive bladder 



ICCS Recognized Voiding Symptoms (2014)

• Voiding symptoms

– Dysuria = burning or discomfort during micturition
• Start of void – urethral source

• End of void – bladder source

– Intermittency
• Micturition in several discrete stops and starts; not 

continuous

• Can suggest: dysfunctional voiding or Valsalva voiding



ICCS Recognized LUT Daytime Conditions 
(Austin et al, Jurol 2014)
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ICCS Recognized Voiding Symptoms (2014)

• Voiding symptoms

– Dysuria = burning or discomfort during micturition
• Start of void – urethral source

• End of void – bladder source

– Intermittency
• Micturition in several discrete stops and starts; not 

continuous

• Can suggest: dysfunctional voiding or Valsalva voiding

– Hesitancy
• Difficulty initiating voiding despite being ready to void

• Can suggest: bladder neck dysfunction



ICCS Recognized LUT Daytime Conditions 
(Austin et al, Jurol 2014)

Bladder and 
bowel 

dysfunction Bladder neck 
dysfunction

Impaired or delayed 

opening of bladder 

neck results in 

reduced urinary flow 

despite adequate 
detrusor contraction



Results

Overactive bladder (OAB) Voiding PostponementDysfunctional Voiding

Bladder Neck

Dysfunction



ICCS Recognized other symptoms (2014)

• Other symptoms:

– Post-micturition dribbling
• Involuntary leakage of urine 

immediately after finishing void

• Male = syringocele (Cowper’s duct)

• Female = vaginal voiding

– Spraying/splitting of stream
• Consider mechanical obstruction at or 

below meatus (ie, meatal stenosis)

(https://i.ytimg.com/vi/-9y7bEr74bw/maxresdefault.jpg)

(from Namasivayam et al, Indian J Practical Peds 2017)

(https://abdominalkey.com/urethral-syringocele/)

(from Ibieta et al, An Pediatr (Barc) 2015/)



Insert picture of flow from meatal stenosis before and after

ICCS slide library v1 2011



IMPORTANT PITFALLS TO AVOID (3)



• The coexistence of constipation and bowel dysfunction with LUT 
dysfunction well documented

• Association between bowel dysfunction and UTIs (especially 
recurrent UTIs) also well supported in literature

• Clinical history questions:
– How many BMs per week?

– Use Bristol Stool Chart

– Do BMs ever clog toilet?

• Physical examination:
– Stool burden in LLQ

BOWEL: THE SECOND PART OF BBD



•Consider neurogenic bladder
• Spina bifida, spinal cord injury, tethered cord, 

cerebral palsy, transverse myelitis, multiple 

sclerosis (usually older age)

•Sensory issues or muscle weakness?

•Every exam -> look at back and 

sacrum

•CONSIDER:
• MRI of spine

• Urodynamic studies

RULE OUT NEUROGENIC CAUSES



• Assess social situation

• Recurrent UTIs and/or LUT dysfunction 

may be sign of underlying abuse

• Make the call or get assistance if 

concerned

ARE THERE ANY SIGNS OR CONCERNS FOR SEXUAL ABUSE?



Comorbidities to consider

• Constipation and fecal incontinence

• Urinary tract infection

• “Asymptomatic” bacteriuria

• Vesicoureteral reflux

• Neuropsychiatric conditions (ADHD, 
oppositional defiant disorder, etc)

• Intellectual disabilities

• Disorders of sleep 

• Obesity



• Initial signs and symptoms: Do they offer hints?

• Three pitfalls not to miss

• Uroflow curves: How reliable are they?

• Non-invasive imaging: When to consider renal/bladder 
ultrasound

• Invasive urodynamics: Can we predict who will benefit?

• Future: AI? Urine biomarkers?

Patient Characteristics at Initial Evaluation



Why should you include EMG with uroflow? 

• Provides additional value that can support or contradict the 

diagnosis of specific LUT condition:

– 1) Activity of pelvic floor/sphincter during void

• Differentiate fractionated uroflow (staccato or interrupted) secondary to 

active external urethral sphincter or abdominal straining

– 2) Calculation of EMG lag time

• Normal 2-6 seconds

• Prolonged EMG lag time >6 seconds

– Think: primary bladder neck dysfunction

• Shortened EMG lag time <2 seconds

– Think: detrusor overactivity (overactive bladder)



Fractionated uroflow curve with active EMG



• Methods: 388 consecutive children with non-neurogenic LUTD

– Identified those with uroflow curves of staccato, interrupted or 
mixed

– Correlated with LUT condition diagnosis 

• Results:  118 children met inclusion criteria

– 51% had staccato flow

– 24% had interrupted flow

– 25% had mixed flow pattern



• Conclusions: 

– Reliance on uroflow pattern along without simultaneous EMG can be misleading

Only 33.3% of staccato uroflow curves associated with active pelvic floor EMG 

during voiding!



Interrupted uroflow pattern

EMG lag time = 0.5 sec

Quiet pelvic floor during voiding





• 121 children with dysfunctional voiding diagnosed by active 
EMG during uroflow

• Reviewed uroflow pattern 



• Conclusions:

– 42% of children with DV have 
uroflow curve that is not 
staccato

– 14% of children with DV had 
normal bell-shaped curve

– Simultaneous pelvic floor EMG 
during uroflow is essential 
when ruling in or out DV



Ideas

• Tower flow curve and predicting OAB, outcomes 
when have tower flow from presentation

• Staccato flow and DV?

• Higher DVISS score and more visits for 
obtaining VUDS

• Specific symptoms and association with 
conditions -> use 100 diagnoses 

• Any AI algorithms for predicting response to 
antimuscarinics? Maybe only in adults

• Obtaining RBUS for non-neurogenic LUTDu



Patient Characteristics at Initial Evaluation

• Initial signs and symptoms: Do they offer hints?

• Three pitfalls not to miss

• Uroflow curves: How reliable are they?

• Non-invasive imaging: When to consider renal/bladder 
ultrasound

• Invasive urodynamics: Can we predict who will benefit?

• Future: AI? Urine biomarkers?



• Identified new outpatients with LUTD seen over 1.5 year period who had RBUS 

as part of work up 

• RBUS results categorized as:

• 1) clinically significant abnormalities 

• 2) normal ultrasounds & insignificant findings

• Matched RBUS results to individual patient characteristics, including DVISS 

score & UTI history

• Excluded patients with neurogenic bladder or known GU abnormalities (PUV, 

VUR, hydronephrosis) 



Patient Characteristics



•History of UTI & DVISS 

score were associated with 

abnormal RBUS on 

univariate and multivariate 

analysis
• Race & gender were not 

Results



• DVISS score of 12 

was found to be 

optimal cutoff 

(80% sensitivity, 

57% specificity, 

AUC=0.68) 

Results
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•DVISS score>12 and UTI history are useful in determining when to obtain an 
RBUS in the initial evaluation of children with LUTD

•RBUS should rarely be obtained for non-neurogenic LUTD patients without 
UTI history whose DVISS scores are below 12

Risk Factors Normal or Insignificant 
Finding 

Abnormal & Significant 
Finding

None 138 (100%) 0 

UTI only 35 (92.1%) 3 (7.9%) 

DVSS >12 
only

118 (93.7%) 8 (6.3%) 

UTI & DVSS 
>12

27 (87.1%) 4 (12.9%) 

Conclusions
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• Three pitfalls not to miss
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Low yield of ubiquitous use of UDS 



Selective use of UDS for non-neurogenic pediatric 

LUT dysfunction

• Hoebeke P et al BJU International 2001 [Ghent, Belgium]

• 1000 children with “non-neurogenic bladder 

sphincter dysfunction” underwent 

videourodynamics (VUDS) 

• Selection criteria = history of UTI, small bladder 

capacity, dysfunctional uroflow, ultrasound 

abnormality, or resistance to therapy

• Risk of UTI higher in girls and those with lazy 

bladder

• VUR found in 15% of each group 

Normal
6%

Urge syndrome
60%

Dysfunctional 
voiding

33%

Lazy bladder
1%

VUDS FINDINGS



• Retrospectively reviewed all VUDS performed rom 2015 to 2022

• 110 pediatric patients underwent VUDS for non-neurogenic LUTD

• Excluded patients with known neurologic or anatomic lesions and/or 

developmental delay



Methods

• 9,907 new non-neurogenic LUT dysfunction patients seen during this 

time in our clinics

• Thus VUDS performed in only 1.1% of non-neurogenic LUT 

dysfunction patients

• Extracted patient demographics, number of prior visits to our clinic 

before VUDS obtained, all prior treatments, and patient reported 

symptoms score (DVISS)

• All VUDS performed with attending physician present throughout study

• Change in management 2/2 to VUDS findings also recorded

(Zderic et al, podium presentation, ICCS Taiwan 2022)



Results

• Mean age 10.5 years

• 69% female: 34% male

• DVISS score at time of VUDS = 15.6 (vs. 12 for all LUTD patients)

• Mean 5.9 office visits prior to obtaining VUDS

• Management changes noted in 78% of cases (no sex difference):

• Change in medication (48%)

• Start CIC (9.1%)

• Surgery (13%)

• Start posterior tibial nerve stimulation (1%)



Factors associated with +VUDS

• DVISS score and number of prior office visits before VUDS were 

significantly different between patients who had change in 

management after VUDS vs. those who did not 

15.8

9.8



•Conclusions:

• VUDS for non-neurogenic LUTD can be beneficial in select 

group with refractory symptoms

• DVISS score of ≥16 and ≥6 prior office visits to the LUT 

dysfunction clinic can help guide decision making 
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Urinary biomarkers

• Biomarkers may be from protein, genetic, metabolite, or 
carbohydrate

• Any structure that can be measured and used objectively to 
evaluate physiologic or pathologic process

• Urine is a stable environment for biomarkers

• Many biomarkers (including interleukins, prostaglandins, 
neutrotrophins, interferons) have been studied in adults



Urinary biomarkers

• Only 16 studies identified in children with LUT dysfunction

• Most studies level B or C evidence

• Biomarkers evaluated: NGF, BDNF, TIMP-2, NGAL, aquaporin-2

• Meta-analysis only urinary NGF levels in children with non-
neurogenic LUTD were significantly higher than healthy controls

• Promising for the future but should only be used in research 
studies and not in clinical decision making at this time





Machine Learning and Artificial Intelligence

• Developed accurate models using machine 
learning to predict objective and patient-
reported response to intradetrusor botulinum 
toxin injection for OAB 

• The neural network outperformed human 
experts 



Machine Learning: Future is still a way aways

• Study only in adult women in two large trials

• AUC for the neural network was 0.66

• Only used to predict outcomes of patients 
refractory to standard therapies

• No model developed for predicting 
outcomes at initial evaluation



Take Home Messages

• Patient characteristics at initial evaluation including specific lower 
urinary tract symptoms can suggest a specific underlying LUT diagnosis

• However, these associations should only serve as a guide and not a 
definitive golden rule as the underlying LUT condition should be based 
off of the entire clinical picture and workup (ie, diaries, questionnaires, 
uroflowmetry, etc)

• Do not forgot the 3 pitfalls to avoid when evaluating and treating LUT 
dysfunction: constipation, neurologic causes, and sexual abuse

• Consider renal bladder ultrasound and urodynamics studies for 
patients with high symptom scores, UTI history, and/or multiple visits 
without improvement



THANKS 
Questions???

International Children's Continence Society

Email: vanbatavij@chop.edu

Whatsapp: +1 267 608 5467

http://www.redironhosting.com/~iccsorg/index.php
mailto:vanbatavij@chop.edu
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