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Accurate resuscitation of the critically-ill patient using intravenous fluids and blood products is a challenging, time sensitive task. 
Insufficient or excessive administration of fluids leads to increased morbidity, mortality and length of stay in hospital. In recent 

years, clinicians have been integrating portable ultrasound with their clinical impression to improve diagnostic certainty and guide 
fluid administration. Dynamic imaging of the IVC and its respiratory variation correlates moderately well with fluid responsiveness 
in the intubated and ventilated patient while suggesting hyper and hypovolemia in the spontaneously breathing patient at extremes 
of volume status. Unfortunately, ultrasound of the IVC is not a panacea however does represent an opportunity for the application of 
existing and emerging medical image processing techniques to advance the field of non-invasive monitoring. This presentation will 
highlight first attempt to develop an algorithm capable of automatically tracking and measuring the IVC compared to human operators 
across a diverse range of image qualities. Researchers incorporated a modified-watershed segmentation technique and centroid 
tracking to analyze a convenience sample of 15 ultrasound videos from spontaneously breathing patients collected while in the ER. 
Minimal tracking failures and high levels of agreement between manual and algorithm measurements were demonstrated on good 
quality videos. Addressing problems such as gaps in the vessel wall and intra-lumen speckle should result in improved performance 
in average and poor quality videos. Semi-automated measurement of the IVC for the purposes of non-invasive estimation of fluid 
responsiveness and volume status poses challenges however is feasible.
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