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Preface
In 1986, I graduated from the University of Iowa College of Medicine. On the day, I
entered Medical School, the Dean told us that 90% of what we would be taught was
wrong, he simply did not know what that 90% was. He encouraged us to strive to
determine what was wrong and what was right, allowing us to take better care of our
patients. To do that would require a lifetime commitment to research, education,
reading and building upon our clinical experiences. For that reason, we can never
stop learning, growing or questioning what we know or think we know. When I was a
Medical Student, Color Flow Doppler echocardiography had not even hit the clinical
setting and when I was first introduced to it as a Cardiology Fellow, it made little
sense to me as the “doppler shift” phenomena, something I knew well from my days
as a physics student, meant, “red is moving away” from you, while “blue is moving
toward you.” (Actually, I knew this in Junior High.) Unfortunately, for Doppler
echocardiography, this is the opposite as “red” is toward and “blue” is away from the
transducer. This presents the classic example of mistakes in the field and the need to
learn the terminology. Medicine does not stand still; however, improvements,
corrections in misunderstandings and breakthroughs are constantly fighting their way
to the surface of science where they can be discussed at meetings, conferences, journals
and eventually books, such as this one. To that end, we present this book to the reader
as s/he continues to learn and acquire new knowledge on this lifelong quest for
improvement.
Recent changes in the fields of Doppler Echocardiography, Computed Tomography
and Nuclear Cardiology have improved the detection and treatment of countless
individuals over the last decade. This book introduces the reader to some of those
improvements and provides an informative and useful framework, upon which both
clinician and researcher alike can use to improve the quality of care provided to
patients and their work. Hence, it establishes better standards of care and
understanding in these non‐invasive areas of Cardiology. We have broken this book
into six main sections, with the first four sections looking at Doppler
Echocardiography including (1) the right heart and its special considerations, (2) the
influence of pulmonary factors which will influence doppler evaluations, (3)
evaluation of left heart function, and (4) a special considerations section which will
address the use of contrast agents in addition to factors which influence Doppler
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studies, the effects of timing and aging as seen with Doppler, evaluation of hepatic
transplants and even the effects of rheumatoid arthritis. The remaining two sections
include (5) Nuclear Cardiology, where dramatic shifts in understanding have
significantly improved the detection of ischemic heart disease, including the detection
of Vulnerable Inflammatory Plaques (VIPs), building upon the “Inflammation and
Heart Disease” theory proposed by the Editor in 1995 and finally (6) the impact that
Coronary CT may play in the detection of coronary artery disease. After reading this
book, we believe the reader will not only have a better understanding of how to go
about utilizing these unique tools in the treatment and diagnosis of individuals with
heart disease; but, also be encouraged to participate in the process of constantly
striving to improve patient care and management and to actively seek answers to
questions yet unanswered.
The development of diagnostic methods used to Non‐Invasively diagnose and aid in
the treatment of Heart Disease has evolved the three separate yet equally important
fields; viz. echocardiography, computed tomography and nuclear cardiology. The
pioneers of these fields Inge Edler (Echocardiography), Godfrey Hounsfield
(Computed Tomography) and Hermann Blumgart (Nuclear Cardiology) presented
ideas, which in their day were considered controversial; yet they became the basis of
today’s Non‐Invasive Cardiology and this book. Each breakthrough in history has
been received with less than enthusiastic response as it questioned the“Traditions of
the Day”. Galileo Galilei’s efforts to explain that the solar system was heliocentric and
not geocentric was received with indignation and house arrest, particularly after
emphasizing that an intelligent individual could determine this by themselves without
depending upon others. Ignaz Semmelweis was reprimanded when he proposed that
“germs” not “humours” were the primary cause of infant mortality. Joseph Lister was
less than warmly received when he questioned the belief that Miasma (bad air) was
responsible for infections in wounds and Archie Cochran showed that failure to
question what we have been taught can result in the repetition of the same old
mistakes. Insanity, it has been said, is repeating the same action over and over again
and expecting a different result. As Max Planck once said, “A new scientific truth
does not triumph by convincing its opponents and making them see the light, but
rather because its opponents eventually die, and a new generation grows up that is
familiar with it.” This book presents those concepts, not just for future generations
but also for ours. Science, like mankind keeps moving forward. When we first
proposed the theory of “Inflammation and Heart Disease” in 1995, it too met with
great resistance. At that time, cholesterol alone was viewed as the sole cause of
coronary artery disease; yet with time, “The Fleming Unified Theory of Vascular
Disease” not only stood the test of time; but, become the explanation for much of what
we see today. We find this encouraging, because, it shows that todayʹs physicians are
capable of embracing paradigm shifts that they once would have resisted allowing
medicine to improve at unprecedented rates.
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This book is dedicated to all of those men and women before us who encouraged us to
question what we think and strive to leave the world a better place as well as those
who read this book in an effort to improve the care of their patients through the
utilization of the use of Doppler echocardiography, Coronary Computed Tomography
and Nuclear Cardiology. I dedicate the book to Gallileo, Edler, Blumgart, Lister,
Hounsfeld, Semmelweis, Cochran and Planck. Lastly, I would like to thank and
dedicate this book to the following individuals who have directly influenced my life
and encouraged me to continue my scientific endeavors. To President J.F. Kennedy,
whose scientific programs placed me on an accelerated science pathway beginning in
7th grade and who understood the importance of training future scientists. To my
parents, Joseph and Margaret who encouraged me to become whatever I wanted to be;
but, to be the best at whatever I chose to be. They never doubted me. To my children
(Stephanie, Christian and Matthew), who have watched their father work endless
hours taking care of patients, teaching students, residents and fellows, all the time
working on multiple research projects over the years in an effort to improve Medicine
and the treatment of patients; but, who remind me daily that the greatest gift in the
world is to be a father, to my wife Susan and last but certainly never least to Gordon
M. Harrington, who apart from any other individuals has persevered our endless
struggles to change the paradigms that weigh down science and humanity. Gordon
unlike any other has encouraged and supported me on this journey and to Dorothy
Forsberg‐Harrington for her loving support of Gordon and myself. To all those who
have supported and believed, this book is dedicated to you.

Richard M. Fleming
Critical Care and Cardiology, Department of Internal Medicine,
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