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There is a long history of novel techniques and observations
having a profound impact in cardiovascular physiology and
medicine. Indeed, Harvey’s De Motu Cordis is considered
by some historians to be the founding document for what
became the modern scientific method. Harvey overthrew
hundreds of years of received Galenic wisdom by carefully
observing and calculating physiological function, then prov-
ing his suppositions to be correct in simple, elegant but revo-
lutionary experiments. His approach exemplified the enlight-
enment precept “trust what you can see ...., then see what
you can trust”. In this vein, the European Journal of Applied
Physiology has recently supported and developed a number
of review papers on the theme of “Historical Perspectives”
in applied human physiology. These brief reviews are aimed
at explaining how techniques evolved, or were disrupted,
and the relative strengths and weaknesses of the approaches
that emerged.

Multiple aspects of cardiovascular structure and function
fall within the general remit of the journal and have been
of significant interest to scientists, clinicians and the gen-
eral public. For example, we know that optimal functioning
of the cardiovascular system is fundamental to supporting
high level sporting performance. Conversely, we know that
diseases of the cardiovascular system still account for a sig-
nificant proportion of deaths around the globe despite the
fact that exercise and physical activity are potent positive
mediators of primary and secondary cardiovascular risk. The
cardiovascular system is not only very responsive to acute
and chronic stress but also highly vulnerable to disuse and
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disease and this combination of factors has prompted mul-
tiple areas of study.

Given the importance of the cardiovascular system
in both health and disease, it is no surprise that there is a
long history of innovation in measurement and assessment
that have helped underpin basic and applied studies of the
human heart and vasculature. Some elements of cardiovas-
cular structure and function are relatively easy to assess in
humans; such as heart rate; but other crucial facets are more
complicated to measure accurately using non-invasive tech-
niques; such as muscle blood flow. It is, of course, vital that
our invasive or non-invasive tools to measure cardiovascular
structure and function are both valid and reliable, as these
parameters will underpin their utility in human physiology
studies. With these issues in mind, this series will cover a
historical timeline of measurement tool development, evalu-
ate validity and reliability, as well as discuss the utility and
limitations of each tool when interrogating various aspects
of human health and physiology.

The first paper in the current series is a historical per-
spective of methods for the determination of skeletal mus-
cle blood flow (Gliemann et al. 2018). The authors skilfully
weave critical commentary about the accuracy and value of
different tools in a general timeline from the first measure-
ments of venous outflow in the nineteenth century (Sadler
1869) to more recent technological developments like con-
trast-enhanced ultrasound (Coggins et al. 2001). As well as
the historical element of the narrative the paper clearly links
specific tools to their application in a range of physiological
and health questions. Finally, the authors discuss the current
limits of our technical options and knowledge that links to
directions for on-going research and product development.

Later papers in this series will evaluate measurement
options associated with other discrete elements of the car-
diovascular system. For example, the historical development
of assessment tools applied to cardiac structure and function,
cerebral blood flow and skin blood flow will be discussed.
The development and use of conduit artery functional
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indices in both health and disease will be addressed. Whilst
there will obviously be some technical overlap between
papers; the use of Doppler ultrasound being a case in point;
in all cases the specific and unique application of techniques
will be carefully reviewed.

Like all of the “Historical Perspective” reviews, the
papers in this series on cardiovascular structure and function
should serve as; (1) valuable educational tools to remind us
all of where key developments occurred and how they have
been adopted by scientists and clinicians, (2) a thorough and
systematic comparison of the strengths and weaknesses of
measurement options available to current scientists studying
the human cardiovascular system, and (3) a primer for on-
going technical and research developments that are impor-
tant to allow our field to make progress in the twenty-first
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century and continue to answer key scientific and clinical
questions.
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