
Perspectives on 
Nuclear Medicine for 
Molecular Diagnosis and 
Integrated Therapy

Yuji Kuge
Tohru Shiga
Nagara Tamaki
Editors



Perspectives on Nuclear Medicine for Molecular
Diagnosis and Integrated Therapy



ThiS is a FM Blank Page



Yuji Kuge • Tohru Shiga • Nagara Tamaki

Editors

Perspectives on Nuclear
Medicine for Molecular
Diagnosis and Integrated
Therapy



Editors
Yuji Kuge
Central Institute of Isotope Science
Hokkaido University
Department of Integrated Molecular

Imaging
Graduate School of Medicine
Hokkaido University
Sapporo
Japan

Tohru Shiga
Department of Nuclear Medicine
Graduate School of Medicine
Hokkaido University
Sapporo
Japan

Nagara Tamaki
Department of Nuclear Medicine
Graduate School of Medicine
Hokkaido Univeristy
Sapporo
Japan

ISBN 978-4-431-55892-7 ISBN 978-4-431-55894-1 (eBook)
DOI 10.1007/978-4-431-55894-1

Library of Congress Control Number: 2015959921

Springer Tokyo Heidelberg New York Dordrecht London
© The Editor(s) (if applicable) and The Author(s) 2016. This book is published open access.
Open Access This book is distributed under the terms of the Creative Commons Attribution-
Noncommercial 2.5 License (http://creativecommons.org/licenses/by-nc/2.5/) which permits any
noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and
source are credited.
The images or other third party material in this chapter are included in the work’s Creative Commons
license, unless indicated otherwise in the credit line; if such material is not included in the work’s
Creative Commons license and the respective action is not permitted by statutory regulation, users will
need to obtain permission from the license holder to duplicate, adapt or reproduce the material.
This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the
material is concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation,
broadcasting, reproduction on microfilms or in any other physical way, and transmission or information
storage and retrieval, electronic adaptation, computer software, or by similar or dissimilar methodology
now known or hereafter developed.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication
does not imply, even in the absence of a specific statement, that such names are exempt from the relevant
protective laws and regulations and therefore free for general use.
The publisher, the authors and the editors are safe to assume that the advice and information in this book are
believed to be true and accurate at the date of publication. Neither the publisher nor the authors or the
editors give a warranty, express or implied, with respect to the material contained herein or for any errors or
omissions that may have been made.

Printed on acid-free paper

Springer Japan KK is part of Springer Science+Business Media (www.springer.com)



Preface

Molecular imaging aims to visualize specific molecular and cellular targets that are

relevant to tissue characterization. Molecular imaging technologies have rapidly

developed worldwide in recent years. Among such developments, nuclear medicine

technologies using PET and SPECT have come to play important roles in quanti-

tative analysis of biological processes in vivo and are now widely used in clinical

settings. In particular, serial assessments of molecular function are commonly used

for monitoring efficacy of various treatments. Prediction of treatment outcome is

also an attractive field, in which nuclear medicine technologies may be applied.

Indeed, a new era has arrived with the clinical use of nuclear medicine and

molecular imaging for personalized medicine. However, in order to further facili-

tate the use of these technologies for the precise assessment of tissue function and

planning of treatment strategies, significant improvement in imaging modalities,

selection of optimal imaging biomarkers, and appropriate clinical applications are

required.

We conducted international symposia on PET and molecular imaging in 1999,

2003, and 2009 and published the proceedings each time. Rapid progress has been

made since then; therefore, we decided to organize another international sympo-

sium in order to extend our discussion on the recent progress and future perspec-

tives on nuclear medicine in terms of molecular diagnosis and integrated therapy.

Accordingly, we invited our old and new colleagues all over Japan and overseas to

this latest international symposium entitled “Perspectives on Nuclear Medicine for

Molecular Diagnosis and Integrated Therapy.” Over 100 physicians and scientists

attended our symposium for two days on July 31 to August 1, 2015. It was a great

and unique opportunity to interactively exchange ideas and information among

researchers on various related fields.

In order to keep a record of the symposium and share our great experiences with

many specialists worldwide who are interested in these research fields, we decided

to publish this new volume on the proceedings of the symposium. This volume

should be helpful for understanding new advances of nuclear medicine and molec-

ular imaging technologies and their applications to integrated medical therapy and
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future drug development. We sincerely hope that this volume will benefit

researchers in various fields of life sciences, including those working in drug

development, molecular imaging, and medical therapy, as well as physicians who

utilize diagnostic imaging.

Finally, we would like to express our thanks to Drs. Masako Wada and Eriko

Suzuki for their support during the preparation of the manuscripts.
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