
Supervisors: Jack Lee & Simone Rivolo 

Search for the Horizon: Where Do Coronary Waves Originate? 

Background In a majority of patients who experience sudden 

coronary syndrome, the time-sensitive nature of the condition does 

not permit non-invasive diagnostic imaging to be conducted. Thus 

clinical decisions have to be made on the basis of information 

collected from the cathlab, using invasive pressure and velocity wire 

measurements taken at limited vessel locations. Years of research 

has culminated in refined interpretation strategies of these signals, 

perhaps the most advanced of which is based on coronary wave 

intensity analysis (cWiA). From the signals measured at a single 

location, this technique allows one to separate out the pulses that 

originate deep within the heart tissue from those that enter the coronary system from the aorta at 

the top of the tree. A recent clinical investigation has shown that indices derived from cWIA can 

predict whether a myocardial region affected by heart attack will recover after flow restoration or 

not (de Silva, 2013). 

 

 

 

 

 

 

 

Question What is not known, however, is how deep within the vascular system these detected 

signals actually originate. Beyond this unknown threshold, the wave reflections and trapping 

effects will prevent appreciable signals arriving at the sensors placed in the upper vessel segments. 

The location of this horizon has many implications for clinical interpretation. For example, the 

waves associated with myocardial recovery are commonly assumed to come from deep within the 

microcirculation. There is little evidence supporting this assumption. If proven wrong, the current 

understanding of the mechanisms underlying this recovery will have to be revisited. 

Work Plan Our previous work has yielded high-resolution reconstructions of coronary 

vasculature including the intramural microvessels, an example of which is shown at the top. Using 

these anatomical models in conjunction with 1D finite element network flow modelling, the wave 

horizon will be identified, through progressive pruning of the distal vessel generations. This project 

will equip the student with image-based computational modelling skills as well as advanced 

background in coronary physiology and broader research skills. A clear outcome of this question will 

be a novel contribution which is relevant for publication in medical & physiology fields, and will 

serve as a basis for developments of improved clinical diagnostic techniques. For further 

information and questions about this project, visit www.havmgroup.com 

Left: fluoroscopic image of the coronary vessels used in guiding catheter placement. Middle: pressure and 

velocity signals collected in left anterior descending artery. Right: Wave intensity analysis calculated from 

the pressure-velocity signals shows which wave is prominent at each stage throughout the cardiac cycle. 


