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Purpose: To investigate theefficacy of seedimmobilization in prostatebrachytherapyusingdiathermycoagulationmethod.The
method is to confinetheseedmovement by coagulating thesurroundingtissue.

Method and Materials: A diathermymachinewasusedin theexperiment.Oneactive needleelectrodetogetherwith a neutral
electrode (patient pad)wasusedfor tissuecoagulation. Experimentswere carriedout first to find thebest modethatcan produce
effective tissuewelding with least tissuelesion,charringandsmoke. ExperimentalobservationsrevealedthatMode“Forced”
coagulation with level 1(Frequency:1Mhz, Peakvalueof HF-voltage:1300Vp)wasmost suitable.A rockingplatform wasdesigned
andfabricated,which could moveboth horizontallyandvertically with adjustablespeeds. Freshbovinelivers were usedin
experiments.In eachset of experiment,fifteen seedswereimplantedinto thetissue,with 10 seedsimmobilizedby coagulating the
tissueat two endsof theseeds,while theother5 freeseedsdepositedfor comparison.Two long needleswereinsertedinto theliver for
references.An initial X-rayscanwastakento recordthereferencepositionsof theseseeds, before puttingthephantomontothe
rocking platform to simulateacceleratedtesting scenario of humanmotion.Two subsequentscansweretakenat 10-hourintervalsto
observe theseedmovement.

Results:Experimental results revealed thattheseedmovementcanbe greatly reducedusing thediathermycoagulationtechnique.The
maximum/meanmovementswere37.4mm/19.3mmfor seedswithoutcoagulation,and2.1mm/1mmfor theimmobilized seeds.
Evaluation of theradiation dose distribution revealedthatthenon-immobilizedseedmovementwould changetheplannedisodose
distribution considerably; while by usingdiathermycoagulation methodto immobilize theseeds,thechangeswere negligible.

Conclusion:Experimental results reveal thatdiathermycoagulation canimmobilize seedseffectively. We are nowdesigning
brachytherapycompatible deviceto deliver diathermy energy in surgery.
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