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Magnetic resonance imaging (MRI) has become wepil tool in non-ivasive dagnosis of
pathological and pathophysiological phenomena. Its maimrddges are the use of non-ionizing
radiation and the possibility to adjust the contrast of the images according to the tissues and
phenomena wolved. Imaging is disturbed by maments (body meements, respiration, blood fi9
and by temperature changes. The lattégcéfmay be corerted into a measurement principle, it one
remains ware that it will be highly disturbed by “imaging”, i.e. when measuring withifiedbht
tissues and of course also by vaments including perfusion. Basically is a technique deliering
relative wnits, i. e. it has to be calibrated e. g. by fiberoptical measuremergdeéhniques hae keen
proposed and testedemperature dependence of 1. spin-lattice relaxation timg)(“Z. Brownian
motion (diffusion codfcient), 3. resonance frequgnef protons, 4. equilibrium magnetization (%),

5. chemical shift of temperature sengtmomplexes (anthanides).

In contrast to the great number of studies on dead material, the successful application of
temperature measurements in livinganisms is still rather rare, mainly beause of ynadditional
problems. The measurements gfif vivo proved to be dfficult because it is disturbed by changes of
proton density and of perfusion. One disatbage of diffusion imaging is the anisothyopf the
diffusion coefficient, meaning that the temperature dependence of the signal changes according to thi
direction of cells or fibers. Disadvantages of the use of lanthanide caspielude restricted spatial
resolution and the siveness of the intreenous application of the agent. The proton resonance
frequeng method requires a complemage processing, including, élather methods, subtraction of
different images. No detailed information seems to \@ade for the equilibrium magnetization
methods. A common problem of most methods is the still long acquisition time, so that the
requirement for no m@ment cannot be fulfilled. Heever, the deelopment of fast MRI procedures
and algorithms is an incredibly quick process which promises a continuousvéemperd.
Nevertheless, at present, temperature measurementaonis/inot a routine procedure at all. Our lab
focussed on temperature imaging of muscle, in vitro andvi, using spin-echo sequences making
use both of the “T" and the “M,™-effect. The method pred to be bss sensiie b motions than
others with a high signal to noise ratio, the disadvantage still being the long acquisition time (about 5
min) and the interference with bloodwlolf these drawbacks are of lower significance or cabn be
overcome, an in wio acuray of less than 1°C can be expected, together with a good spatial
resolution. With further progress in this technolaimere is no doubt that it will assist enormously in
revealing some of the central secrets within the thermoregulatory system.
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