
Urine flow rateUrine flow rate
a new vital sign?a new vital sign?



Current record of hourly urine Current record of hourly urine 
outputoutput

•• Up to 30% inaccuracyUp to 30% inaccuracy
•• Nursing work loadNursing work load
•• No option for electronic data recordNo option for electronic data record





Technical featuresTechnical features
•• Optical dynamic Optical dynamic 

flow detector.flow detector.
•• 3 3 -- 5 year battery life5 year battery life
•• Presents alarms Presents alarms 

and alertsand alerts



PathophysiologyPathophysiology of of hypovolemiahypovolemia

•• HemodynamicsHemodynamics –– HR, BP, CVP, CO, HR, BP, CVP, CO, 
PAWPPAWP

•• Global Global hypoperfusionhypoperfusion –– BxBx, lactate, lactate
•• Regional Regional hypoperfusionhypoperfusion –– gastric gastric 

mucosal Ph, NIRSmucosal Ph, NIRS
•• UFR?UFR?



The dilemma of fluid The dilemma of fluid 
resuscitationresuscitation

•• Minimize fluid administration: overload, Minimize fluid administration: overload, 
increased bleeding, increased bleeding, immunomodulationimmunomodulation

•• Minimize Minimize hypoperfusionhypoperfusion: MODS, : MODS, 
mortalitymortality



Can the urine flow rate (UFR) be Can the urine flow rate (UFR) be 
a new physiological measure?a new physiological measure?

•• What is the normal UFR?What is the normal UFR?
•• What is the normal UFR curve looks What is the normal UFR curve looks 

like?like?
•• How dose the UFR respond to blood How dose the UFR respond to blood 

loss? loss? 
•• How dose the UFR compare to other How dose the UFR compare to other 

hemodynamichemodynamic measures in response to measures in response to 
blood loss?blood loss?



Methods Methods 

•• 7 Anesthetized Pigs 7 Anesthetized Pigs -- 50+/50+/--10kg10kg
•• Steady state 68+/Steady state 68+/--12 min12 min
•• Constant 15ml/min bleedingConstant 15ml/min bleeding
•• Invasive arterial BP, HR, CO, Invasive arterial BP, HR, CO, BxBx, lactate , lactate 

–– at 10%, 20% and 30% of EBV.at 10%, 20% and 30% of EBV.
•• Continues Continues -- UFR.UFR.
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y = -0.03x2 + 3.42x
R2 = 1.00
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Conclusions Conclusions 

•• Early and sensitive detector of Early and sensitive detector of 
hemorrhagic shockhemorrhagic shock

•• The natural fluctuations of the UFR The natural fluctuations of the UFR 



Endpoint of resuscitationEndpoint of resuscitation

•• HemodynamicHemodynamic
•• Global perfusionGlobal perfusion
•• Regional perfusion?Regional perfusion?



Possible use of UFRPossible use of UFR

•• Early simple, nonEarly simple, non--invasive detection of invasive detection of 
shockshock

•• Regional perfusion based endpoint of Regional perfusion based endpoint of 
resuscitationresuscitation

•• Resuscitation closedResuscitation closed--loop systemloop system




