MEDICAL RADIOLOGY

Diagnostic Imaging

Editors:

A. L. Baert, Leuven
M. Knauth, Gottingen
K. Sartor, Heidelberg






T.]. Vogl - T. K. Helmberger - M. G. Mack
M. F. Reiser (Eds.)

Percutaneous
Tumor Ablation in
Medical Radiology

With Contributions by

A. Boss - D. Dupuy - K. Eichler - R.-T. Hoffmann - N. Hosten - T. F. Jakobs

W. A. Kaiser - G. Kirsch - M. Kirsch - A. Lubienski - A. H. Mahnken - K. Mohnike
H. Miiller - M. Nabil - P. L. Pereira - S. O. R. Pfleiderer - D. Proschek - J. Ricke

M. Simon - K. Steinke - C. Trumm - S. Zangos - A. Zinke

Foreword by
A.L.Baert

With 133 Figures in 281 Separate Illustrations, 50 in Color and 33 Tables

@ Springer




THOMAS J. VoGgL, MD MARTIN G. MAck, MD

Professor, Institute for Diagnostic and PD, Institute for Diagnostic and
Interventional Radiology Interventional Radiology

University Hospital University Hospital

Johann Wolfgang Goethe University Johann Wolfgang Goethe University
Theodor-Stern-Kai 7 Theodor-Stern-Kai 7

60590 Frankfurt am Main 60590 Frankfurt am Main

Germany Germany

THOMAS K. HELMBERGER, MD MAXIMILIAN F. REISER, MD

Professor, Department of Diagnostic and Professor and Chairman

Interventional Radiology and Nuclear Medicine Department of Clinical Radiology
Klinikum Bogenhausen, Academic Teaching University Hospitals — Grosshadern and Innenstadt
Hospital of the Technical University Munich Ludwig-Maximilians-University of Munich
Engelschalkingerstrasse 77 Marchioninistrasse 15

81925 Munich 81377 Munich

Germany Germany

MEDICAL RADIOLOGY - Diagnostic Imaging and Radiation Oncology
Series Editors:
A.L.Baert - L. W. Brady - H.-P. Heilmann - M. Knauth - M. Molls - C. Nieder - K. Sartor

Continuation of Handbuch der medizinischen Radiologie
Encyclopedia of Medical Radiology

Library of Congress Control Number: 2006921594

ISBN 978-3-540-22518-8 Springer Berlin Heidelberg New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is concerned,
specifically the rights of translation, reprinting, reuse of illustrations, recitations, broadcasting, reproduction on
microfilm or in any other way, and storage in data banks. Duplication of this publication or parts thereof is permit-
ted only under the provisions of the German Copyright Law of September 9, 1965, in its current version, and permis-
sion for use must always be obtained from Springer-Verlag. Violations are liable for prosecution under the German
Copyright Law.

Springer is part of Springer Science+Business Media

http//www.springer.com
© Springer-Verlag Berlin Heidelberg 2008
Printed in Germany

The use of general descriptive names, trademarks, 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.

Product liability: The publishers cannot guarantee the accuracy of any information about dosage and application
contained in this book. In every case the user must check such information by consulting the relevant literature.

Medical Editor: Dr. Ute Heilmann, Heidelberg

Desk Editor: Ursula N. Davis, Heidelberg

Production Editor: Kurt Teichmann, Mauer

Cover-Design and Typesetting: Verlagsservice Teichmann, Mauer

Printed on acid-free paper - 21/3180xq - 543210




Foreword

Percutaneous image-guided non-invasive treatment of tumors is now widely regarded
as one of the major advances achieved during the past decade in interventional
radiology and in medicine.

Over the past years radiologists all over the world have been deeply involved in
technological and animal research which has resulted in powerful new clinical tools
for tumor ablation.

These include mainly thermal ablative techniques such as laser-induced thermo-
therapy, radiofrequency and microwave ablation, but also chemoembolization as well
as selective internal irradiation therapy.

This volume is one of the most comprehensive books offering a complete overview
of our current knowledge in percutaneous tumor ablation. It covers not only all tech-
nical aspects of the sophisticated new modalities now available, but also a variety of
specific clinical indications for each of these techniques within the framework of a
global approach to the oncological patient.

The very well readable text is completed by numerous superb illustrations.

This book should help radiologists not only to improve their skills in percutaneous
image-guided ablation techniques, but also to fully assume their role as a key member
of the multidisciplinary team that takes responsibility for designing the global treat-
ment strategy and management of oncological patients.

I would like to thank and congratulate most sincerely the editors and authors for
preparing this very attractive volume on a highly topical, important though rapidly
evolving topic.

This book will be of great interest both to interventional radiologists and to oncolo-
gists. I am confident that it will meet with the same success among readers as the

previous volumes published in this series.

Leuven ALBERT L. BAERT







Preface

Technological and oncological advances have provided new methods for the mini-
mally invasive treatment of malignant tumors. A great deal of enthusiasm has devel-
opedrecentlyin the use oflocal oncological treatment options such as thermal ablative
therapies and locoregional chemotherapy. The present book features the clinical and
practical aspects of thermal ablation as well as the latest advances and applications
of this emerging, ground-breaking technology. The editors and authors extensively
cover the principles and techniques for the safe usage of local oncological treatment
options. Current concepts on the management of hepatic tumors and lung malignan-
cies are presented. The book further stresses applications on primary and secondary
bone tumors, primary breast cancer, renal tumors and head and neck cancer. All the
technical aspects of locoregional therapies are extensively discussed. Practical guide-
lines and an evaluation of the results so far obtained are presented. Special focus is
also put on the different monitoring technologies such as ultrasound guidance, CT
and MRI.

In summary, we have tried to provide a state-of-the-art textbook on the current
theoretical and clinical aspects of thermal ablative therapies in order to establish a

safe and viable treatment modality for our patients.

Frankfurt THOMAS J. VOGL
Munich THoMAS K. HELMBERGER
Frankfurt MARTIN G. MACK

Munich MAXIMILIAN F. REISER
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