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Preface to the First Edition

There is a great difference between the superficial reading of a film and the proper
interpretation of a clinical scintigraphic image by an imaging specialist. Fully utiliz-
ing the clinical image, the imaging specialist evaluates both the anatomical and the
physiological structure of the human body. First the specialist must appreciate the
patient’s clinical problem. Working from this clinical context, he then applies his un-
derstanding of the pathophysiological basis of disease and his knowledge of how
such pathology may translate into various imaging patterns. This awareness of the
impact of pathophysiology on imaging studies is critical to the proper practice of
nuclear medicine.

Nuclear medicine is a unique and growing medical specialty that contributes
most significantly to our understanding of the functional changes which accompany
disease. In this way, nuclear medicine helps to advance scientific understanding.
Both the diagnostic and the therapeutic aspects of nuclear medicine rely for their ef-
ficacy on the physiological changes produced by disease. Clearly, a detailed under-
standing of both normal and morbid pathophysiology is prerequisite to a successful
career in this growing field of medicine.

Today nuclear medicine is one of the medical specialties with great opportunities
for innovation and creative thinking. We are fortunate to be practicing nuclear medi-
cine at a time of rapid scientific progress and significant growth in our contributions
to patient care and well-being. The resources devoted to nuclear medicine, however,
will be most profitably used when both researchers and practicing physicians have
taken the time to understand the pathophysiological basis of scintigraphy and radio-
nuclide therapy.

As a practicing nuclear medicine physician and teacher, I know that beginning
students and physicians in both radiology and nuclear medicine have in the past
lacked a concise textbook which focuses on the pathophysiological basis of nuclear
medicine. I feel that the contributing authors to this book have collectively fulfilled
this need. In addition, I hope that this book will serve as a practical reference for
practicing radiologists and nuclear medicine physicians. Given the rapid pace of
research in the field of nuclear medicine, keeping up to date after the completion of
formal training is a challenge for all of us.

Along with the contributing authors, I hope that this book will help to spread
medical knowledge and enhance patient care within the field of nuclear medicine.

Abdelhamid H. Elgazzar, MD, FCAP



Forward to the First Edition

Diagnostic imaging studies may be interpreted in one of two ways. The initial
approach is that of the „imager“, dealing solely with pattern recognition. In this
respect, the experienced observer will surely outperform the younger physician who
possesses a more limited fund of such knowledge in his or her memory bank. The
other means of interpreting images draws basic pathophysiology and clinical knowl-
edge of a disease entity into the interpretive process. Functional nuclear medicine
imaging studies are exquisitely sensitive but notoriously non-specific. For this rea-
son, nuclear medicine is most often used as a screening tool or as a monitor of
changes in function when therapeutic interventions are performed.

The non-specificity of radionuclide imaging studies makes it particularly impor-
tant that nuclear medicine physicians have a broad, in-depth understanding of the
basic pathophysiology of the disease processes which they are being asked to study.
It is in this area that Dr. Abdelhamid H. Elgazzar and his many colleagues have ex-
celled. In the following 22 chapters, they provide us with a lucid, systemic presenta-
tion of the pathophysiology associated with various disease processes and how this
knowledge impacts on scintigraphic interpretations. In addition to the clinical pre-
sentations, chapters dealing with cell structure and function, radiopharmaceutical
localization, biologic effects of ionizing radiation and radionuclide therapy provide
very useful information. The format employed by this gifted international panel of
authors provides us with an extraordinary text which differs from some of the other
fine publications in our field. It remains true to the very essence of functional imag-
ing which characterizes the field of nuclear medicine and distinguishes it from the
more morphologically based radiologic imaging procedures.

Both residents and active practitioners of nuclear medicine will profit from the
enormous amount of clinically relevant information provided herein. This volume
will surely enhance our role as well-rounded nuclear medicine physicians, as op-
posed to being more limited „imagers“. It is only in this manner that we can fulfill our
obligation as true consultants and play a pivotal role in assisting patient manage-
ment decisions.

We are most indebted to Dr. Elgazzar and his co-authors for enhancing our diag-
nostic skills with this extraordinary textbook.

Leonard M. Freeman, MD



Preface to the Second Edition

The field of nuclear medicine is continuing to grow rapidly, incorporating advances
in molecular biology, pathophysiology and molecular imaging. In an effort to ac-
commodate these changes and be in line with the future direction of nuclear medi-
cine, we have updated the first edition of The Pathophysiologic Basis of Nuclear Medi-
cine, building on its strengths and making modifications to remedy any weak areas.

To reflect new developments in the area of molecular imaging, a separate chapter
on the basis of positron emission tomography has been included, more information
about therapy using radionuclides has been added, and the chapters on the cell, ra-
diopharmaceutical uptake, inflammation, bone, respiratory system and neurology
have been expanded. Furthermore, the clinical aspects of the role of molecular imag-
ing in nuclear imaging are emphasized, since an imaging specialist must appreciate
the patient’s clinical problem for a full utilization of nuclear images. For instance, the
difference between a superficial film reading and the proper interpretation of a clini-
cal scintigraphic image by a holistic approach has been highlighted. Working from
this clinical context, the specialist can then apply his or her understanding of the
pathophysiologic basis of disease and the knowledge of how such pathology may
translate into various imaging patterns. Awareness of the impact of pathophysiology
on imaging studies is critical to the proper practice of nuclear medicine. The addi-
tional information about clinical and imaging correlation will make this text an im-
portant companion to those who are being trained in nuclear medicine technology
and clinical nuclear medicine.

Appreciation is extended to reviewers of the first edition in several journals as
well as members of the nuclear medicine community from around the world for their
helpful and motivating feedback, both published and private. It is my sincere hope
that this book will help medical professionals to further understand what nuclear
medicine technology can offer in the diagnosis and treatment of disease. A deeper
understanding of the scientific and clinical basis of new directions in medical imag-
ing will certainly lead to further modifications and new innovations. I also hope that
this revised text will help to advance knowledge in the field of nuclear medicine and
improve currently available diagnostic and therapeutic tools in the treatment of pa-
tients with various diseases.

Abdelhamid H. Elgazzar, MD, FCAP
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