




"

CIP GEGEVENS KONINKLIJKE BIBLIOTHEEK, DEN HAAG

Koijk, Johannes Ferdinand van der

The multi-electrode current-source interstitial hyperthermia system

Utrecht: Universiteit Utrecht, Faculteit Geneeskunde.
Proefschrift Universiteit Utrecht. Met literatuuropgave.
Met samenvatting in het Nederlands.
ISBN 90-393-1080-7











Contents

General introduction 1

The MECS IHT system 14

Treatment planning for the MECS system 27

quasar

heatran



Electrical electrode behaviour 43

Thermal properties of the applicator 58

Control in model anatomies without vessels 75

W



Control in model anatomies with vessels 94

Summary and conclusion 117
Samenvatting en conclusie 123
List of publications 129
References 131
Nawoord 142
Curriculum Vitae 145
Index 146





Chapter 1

General introduction

1992

.

.

.

.

.

1.1 Interstitial hyperthermia
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1.2 Planning and simulation
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Chapter 2

The multi-electrode current-source interstitial hyperthermia
system

2.1 Development of the MECS IHT system
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2.2 Overview of the treatment system
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2.3 Structure of the RF power generation system
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2.4 RF pilot generation and power amplifiers
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2.5 The switchboard
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Chapter 3

Treatment planning for the multi-electrode current-source
IHT system
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3.1.1 The SAR model: quasar
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3.2 The thermal model: heatran
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3.2.1 Description of the thermal model
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3.4 Qualification of temperature distributions
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3.4.2 Estimation of the temperature probability distribution
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Chapter 4

Numerical analysis of capacitively coupled electrodes for
interstitial hyperthermia
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4.3.2 Absorbed power distribution
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Chapter 5

Thermal properties of capacitively coupled electrodes in
interstitial hyperthermia

5.1 Introduction
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5.3 Results

5.3.1 Electrode impedance and partition of power between catheter wall and tissue as a
function of the loss angle
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5.4 Discussion and Conclusions
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Chapter 6

Temperature control in MECS interstitial hyperthermia:
impact of longitudinal control in model anatomies.

6.1 Introduction
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Chapter 7

The influence of vasculature on temperature distributions in
MECS interstitial hyperthermia: importance of longitudinal
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