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Background

• Artery Society has prominent “eminence grises” 
among its members (think of our McDonald lecturers)

• Their legacy is to some extent preserved in books and 
papers but McDonald lectures, for instance, have not 
been recorded and there was little or no audiovisual
material.

• The idea to organize a workshop to audio-visually 
document seminal work in arterial hemodynamics and 
discuss contentious aspects was born in a coffee-
break of the Artery 2013 meeting in London.



Background

• We organized the 2-day  Workshop on Arterial 
Hemodynamics: Past, present and future in 2016 (June 14-
15) in London

• Keynote speakers (with 45 min – 1hr lectures) by:
• Michael O’Rourke
• Nico Westerhof
• Kim Parker

• Integral recording of their talks: 
http://www.arterysociety.org/arterial-hemodynamics-
download-videos-from-meeting/

• Highly valued contributions from several other colleagues

http://www.arterysociety.org/arterial-hemodynamics-download-videos-from-meeting/


Aim of this presentation

• Advertise the available audio-visual material 

• Share and discuss methodology (and its pros and cons) 

• Share some results

• Prepare the floor for a continued open discussion 



• Poll via Google Forms

• 9 (broad) statements

• Participants could express their 
level of agreement using a Likert 
scale (a score of 1 indicating full 
agreement, and a score of 5 
indicating full disagreement)

• Not anonymous (coupled to co-
authorship on paper)

• Participants were permitted to 
make unattributable comments 
for inclusion in the manuscript, or 
comments not for publication

• 31/51 participants + NW/KP/MOR 
filled out the survey

Methodology
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Statement 1 – it’s all about waves

The heart is a pulsatile pump, and blood pressure is the result of waves travelling
back and forth in the arterial system. Diastole is therefore not a wave-free period,
although the intensity of waves in diastole is generally small or undetectable.
Waves persist in systole and diastole, and the pressure decay in diastole can be
explained on the basis of re-reflection of forward waves, including reflection of
cardiac compression and expansion waves. Any particular arterial pulse is the result
of wave dynamics generated in that particular beat, but also contains a
contribution from previous beats. Strictly speaking, there is no such thing as a
reflection-free period (not even early systole) although the intensity of the waves
varies throughout the cycle.



Statement 1 – it’s all about waves

… even the origin of mean arterial pressure



Statement 2. Wave reflection is continuous and diffuse

There is no single or limited number of discrete reflection sites in the arterial 
tree. Wave reflection takes place wherever there is a change in characteristic 

impedance, which implies reflections at branching points, along tapering 
tubes, etcetera.
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Statement 9. The reservoir-wave concept

The reservoir-wave model is a conceptual model/paradigm, just as the 
Windkessel, uniform tube and T-tube models. As for all simplified models, it 

has limitations. The reservoir pressure travels and displays wave-like 
properties. In the aorta in the absence of large intensity backward

waves, the excess pressure (Pexcess) equals Q*Zc, with Q the flow and Zc aortic 
characteristic impedance. In diastole, the reservoir pressure equals 2Pb, with 

Pb the backward wave as obtained from wave separation analysis. The excess 
pressure should not be used in conjunction with measured flow to analyse
wave dynamics. Some parameters such as the excess pressure integral do 

seem to have prognostic value. It is not clear whether this is because of the 
paradigm or despite the paradigm.
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Concluding remarks

• Workshop was quite successful,
with lots of space for debate 
and discussion

• Google Form approach to poll 
for opinion of attendees worked 
very well.



Concluding remarks

• Statements formulated by only 2 people (intrinsic 
bias?) and intentionally broad, making it hard to 
obtain clear-cut conclusions

• Not all participants to the poll have the same degree 
of expertise on all of the topics. Responses were not 
weighted by expertise

• Useful basis for proceeding with a more detailed and 
comprehensive consensus document on the current 
understanding and approaches to analysis of the 
pulse waveform



Concluding remarks

Future efforts should 
be directed at 
identifying remaining 
areas of dispute and 
future topics for 
research



•

• British Heart Foundation and National Institute for Health
• Tom Carson and UCL staff

Acknowledgements



Invitation to submit papers in special issue

Submission remains open until 28 February 2018


