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Background Methods
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We developed a novel urinary spray detector and created 3D-

printed urethral models suitable for dynamic flow experiments 

Urine spray worsens with distal urethral obstruction 

These methods have paradigm shifting potential in the future 

study of urethral surgery

• cadaveric tissues  3D-printed 

models 

• penile tissue & 3D printed models 

were affixed to a fluid pump 

simulating micturition 

• dye captured on fabric 

• spray pattern area, deviation from 

normal location, & flowrates 

recorded 

• additional experiments performed 

with altered urethral meatus 

• computation modelling occurred 

concurrently 

• 10% of male adults have split, 

sprayed or dribbled stream 

• Spray is an underappreciated 

QOL outcome for urethral 

surgery

• No current method to evaluate 

urinary stream deviation

• What is ‘normal’ urine spray?

• Remains unknown  how 

urethral surgeries affect stream 

attributes

• Develop and test method to 

measure spray 

• Experimentally recreate normal 

and abnormal anatomical 

conformations w/ 3D printing 

& cadaveric surgery 

Objective

Evolution of urethral casts to 3D printed model

Left: Experimental set up for flow experiments;  α: modified 18 Fr 

silicone tube affixed to cadaveric penis, €: MedAmicus 4114UF Lumax

Cystometry System, Ω: Uniclife Controllable DC Water Pump 

Right: Example urinary spray pattern result of cadaveric model with 

radial measurement schema overlay

Computational modeling demonstrating increased 

vorticity with 83%, 90% and 96% reduction in lumen 

area for mild, moderate, and severe obstruction, 

respectively 

Summary of Tip Alterations and Relative Spray Effects 

Cadaveric vs. 3D Printed Models Flow & Spray 

Dynamics
Visualization of Voiding Strength and Spray 

Stratified by Cadaveric Tip Alternations 

Conclusions

• Successful development 

of tool to experimentally 

measure urine spray

• 3D printed models 

underperform relative to 

cadaveric tissues 

• yet: cheap, safe, & 

reproducible manner to 

study urine flow if 

improved

• Increasing obstruction 

increases spray area and 

reduces flow rates in 

cadaveric model  

• Computational models 

highlight potential role of 

vorticity in spray 


