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Purpo se: To dete rmi ne whethe r alterna tive pros tate brac hyt hera py
needl e patter ns ca n result in similar or impro ved dos e
distr ibutions whi le pro viding better access and re ducin g tra uma
in the treatment of HDR pro state brach ytherapy. Mate ria ls and
Metho ds: Stan dar d pr os tate cancer HDR brac hytherapy us es a
regul ar grid of paral le l needle positions to guide th e cath eter
inser tion. This geometr y does not easily allow the phy sic ian to
avoid piercing the penile bulb nor does it provide posit ion
flexi bility in th e ca se of pubic arch in terferenc e. In t his
study , CT data sets f rom 10 pr eviously -treated patients were us ed
and catheters wer e digit ized by following three hyp othe tic al
cathe ter patter ns: conical, bi - co nical, and fi rework s. The
conic al patter ns were used to ac commodate a roboti c deliv ery
using a single entr y point. The bi - conical and fire work s
patte rns were spe ci fic al ly desi gned to avoid the bulb. For each
cathe ter distrib ut ion , a plan was optimized with th e in verse
plann ing algor it hm, I PSA, and co mpare d with the plan us ed fo r
treat ment. Irre le van t of geometry, a plan must fulfi ll t he RTOG-
0321 dose criter ia fo r targe t dose coverage (V100>90% ) and organ -
at -ri sk dose sp ar ing (V75 <1cc for the bla dder and rect um,
V125<<1cc for the ure thra). Result s: The t hree non -s tand ard
cathe ter patt ern s use d 16 non -parallel, straight diver gen t
cathe ters, with t he fo cal poin t(s) in the perineum . 30 pl ans
from 10 patient s wi th prostate sizes ranging fr om 26 to 89 cc
were optimized. Al l non-standard patterns f ulfilled th e RTOG
crite ria when t he clin ical plan did. In some cases, t he dose
distr ibution was i mprov ed by bett er spari ng the organs -a t -r isk .
Concl usion: Al ter nativ e need le patterns can provide t he phys icia n
with additiona l way s to tre at patients previously consi dere d
unsui ted for br ac hyt herapy trea tment (pubi c ar ch inte rfer enc e)
and to improv e patie nt qua lity of li fe (avoidance of pen ile
bulb) , while ful fi lli ng the RTOGcriteria. Conf lict of Int ere st:
Research sponsor ed by t he Nucletron Corporat ion.


