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Purpos e: The purpo se of this work is to develop a bra chy ther apy
invers e planning al gorit hm that can gene rate: 1) Hybri d plan s wit h
seeds of one is oto pe but of differe nt activity levels ; 2) Hybr id
plans with seed s of tw o or more different isotopes. Mate ria ls and
Method s: A stan d-a lo ne research version of the invers e pl anni ng
algori thm, IPSA, was modified to sample diff erent isot opes at each
source position at sp ec ific moments during the iteratio n pr oce ss.
The user specif ie s the is otope sources desired using th e TG43
formal ism. The al gor it hm pro bes this space and eval uat es th e
result ing dose di st rib ut ion, compares it to the best distr ibu tion
yet at tained, kee ps or rejects it , and fi nally contin ues to t he
next iteratio n. To t es t th e progr am, plans for pros tat e vo lum es
(19, 28, 35, 44, and 48 cc) were generated with a singl e ac tiv ity
and with differ ent combin ations of two activit ies (e .g. 0.2 5 and
0.4 mCi). Dosim et ric i ndices were compar ed. Results : We have
develo ped an i nv ers e pl anning tool that allows the us er to
incorp orate mult ip le iso topes into any brachytherapy plan . The
optimi zation tim e is appro ximate ly 20% lo nger than for t he stan dar d
optimi zation due to a lar ger paramet er space, but still well under
one minute. For al l t hr ee prostate implants consider ed, the target
volume receivi ng 100 % of th e prescrib ed dose was withi n 2% for
every plan and alw ays abov e the clinicall y acceptable 90%. Also th e
urethr a volum e rec ei vin g 120% of the prescr ibed dose was al ways
below the clini ca lly ac ceptable value of 1 cc. Conclu sion : An
invers e plann ing alg ori th m was developed as an exten sio n to IPS A
with the abilit y t o i nco rporat e multiple acti vities or iso tope s
into the permanent im pl ant opt imization process. Studi es of the
hybrid plans usi ng tw o act ivitie s are sho wn here ; studi es i nvo lvin g
two separate isoto pes are under progr ess to determine the cl inica l
potent ial. Conf lic t of In terest : Work suppo rted by Nuclet ron.


