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MICROWAVE TOMOGRAPHY - CLINICAL APPLICATION 
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Abstract 

The clinical applications of a microwave tomographic system are studied. 
Imaging parameters are appropriate for medical use : a spatial resolution of 
7mm anda contrast resolution of 1% for a measurement time of 3 seconds. 
Measurements on tissue-simulating 
numerical simulations are presented 
of tissue distribution and for 
pathological and induced changes in 

Introduction 

phantoms and volunteers, together with 
to assess the system for absolute imaging 
differential imaging of physiological, 
tissues. 

Forming images of the human body using ionlslng radiation has been a part 
of the diagnostic process in medicine for many years. More recently, other 
probing radiations, notably ultrasound, have provided successful diagnostic 
images. Tomography is now in widespread use in the clinic with ionising 
radiations ( X-ray, isotopes) and with Nuclear Magnetic Resonance imaging. 
In the past few years, other probing radiations have been considered for 
tomography, including ultrasound [1,2], very low frequency electromagnetic 
fields in electrical impedance tomography [3] and microwaves [4,5]. 

Microwave diffraction tomography is an imaging technique which gives 
information on the dielectric properties of the body, data which is distinct 
from but complementary to other methods based on different radiations. 

Research into cylindrical microwave tomography for medical applications 
began in Barcelona in 1985, the development of a first prototype [6], has now 
reached the stage where clinical application can be considered. Imaging 
parameters are appropriate for clinical use:- a spatial resolution of 7 mm 
within a useful diameter of 20 cm, a total measurement time of 3 seconds and 
a contrast resolution of around 1% for a change in central permittivity. 

Two areas of applicatl.on are being investigated. Firstly, the large 
variation of dielectric parameters between different body tissues allows the 
formation of high contrast absolute images. Secondly, dielectric parameters 
vary with sorne physiological changes and therefore differential mapping of 
these alterations is possible. 

2. Absolute imaging 

Absolute imaging implies taking single frame data sets to reconstruct 
images which contain information on the tissue structure of the object. 
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