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Techniques in microwave and radioftequeacy heating of tissues

J. W. HAND

MRC Cyclotron Unit, Hammersmith Hospital'
I-ondon W12 OHS, England

The band of frequencies in the electromàgíetic spectrum u'hich is.of use in heating
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rx'as' d iscusscd. 'fhe mcthods that may be used to heat tissues lt'crc
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tfr. 
"a'antages 

and disadvantÈges of such methods outlined' 'fhe possibility

;i";;;"t.,c -i".o*.u"Iind,,""d inteÍnal hot-§pots in a tàrget whose dimensions are

"".ri"^..t 
f" ï" the wavelength of the radiation, and the relevance of this to the hcating of

a-u1i'""i-At, r,rerc discussed. 'lhe advantages of micro\{a'e contàct aPPlicators \r'erc

àuiii".a ""a 
two such devices tlescribed. Finally, some of the problems associated u'ith

i".*p"r"ai" t"".t"tement in the presence of eleciromagnetic ficlds were stated' and bricf

desJriptions of nerv kinds of thermometcrs which enable reliable temperaturc measuÍemcnts

to be madc in such an cnrironment \À'ere given'

Hyperthermia adjuvant to radiotherapy of a murine mammary
carcrnorÍra

W, JANSEN, E. vÀN DER Scnrrrnr}i, J. I{À\TMAN and K' IJnr:l'x

Dcpartment of Radiotherapy, Wilhelmina Gasthuis,
University of Amsterdam, Àmstertlam, The Netherlands

Deercased circulation in tumours as a result of hyperthermia
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'l.he , sanrlr.l,ich 
, tumolrr s-ystem is r'ery suitable for investigàtions conccÍning the effcct

of hferthermia on tumours. Thc ' sandwich ' system consists oÍ a 2OO p thick tumour
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in a shcet-like fashion betwcen a micro base-plate and a glass

ià"".-"ïip. Th" tu-orrr ti""r" in such a preparation is suffrciently transparent to allow the

"i""AirËio. of the micro-circulation. Iis limited thickness and its contact with the glass

,"J*i"" t""f.. ;, ."latively easy to heat the entile tumour by means of a currcnt of hot air'

ï''-t*ï"-, f ," .rf Z i expe.i-.rrt" 1í2 .;'c tumou! tempe rature for 3 houÍs) show that two-thirds

oi,t 
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ar-o.,.. treaicd in this way show a cessati;n in the micro-circulation of the ccntràl

o"., of afr" tumours The peripher)' and thc tumouÍ environments secm to be unaíTected'

il;*;;;;;;t"g circulatory faiiure exhibit necrosis the next dav- 'fhe exposurc time

;;i;J;;;,i;" "Íïict 
s""-" to be of thc order of 140 min, with a standard dcviation of

about 60 nT in.
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'l'he effects of a combination treatment consisting of irradiation followcd by heat treat-

-".,i *"i".t,lai.a;n mice. Small M8013X tumours, implanted subcutaneously in a hind

t.g of mi"", were treated Tumour grou'th delay was used 
-as 

paramcter' The effects on

th_e rumours were compared with the eflects on the skin of mouse feet The latter were

evaluated using the scoring system of Douglas and Fowler (1976)-- -Évp..tfr".-i" *'"" .ppii"a by immersing thc legs $'ith :-r- yithaYt tumour in heated

*atcr. The standani heat treatment used;as 60 min at 43'C' This produced hardly

^"r,-..*tbr" 
daÍnage to the skin apaÍt from some Íedness and oedema immediately afte:

it."*"",. lnnger treatments did produce persisting rlamage to the feet' qualitativell'

different from the damage alt€Í irradiation.-''-iÀ" 
fr"*t treatmcnt;f 60 min, if started immediatell' aftcr irradiation' enhanced the

radiation effect on the skin by a rlose-modifying factor of l S Witb increasing interval

L"t*""" iituai"tio" and heat, ihis factor decreased' No enhancement rvas ohserved if the

inten'al was longer than three hou$.
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