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Objective: The true dos e di stri but ion is subject to change due to organ shi fts
and also deforma tion s. The goal of thi s work is to estimate the effect of t he
elastic organ deform atio ns on th e dose distribution for the average prost ate
I MRT treatment.

Met hods: A prost ate pati ent was sur veye d during the radiation treatment ( IRB
approved). The origi nal trea tmen t plan was created based on the planning CT. On-
board cone beam computed tom ogra phy (CBCT) images were taken before treat ments
f or the first 5 day s and once a week therafter. The pro state, seminal vesicles
( SV), bladder and re ctum seg ment ed on each CBCT were deformably registere d
against the plan ning CT. The ana lys is was conducted with the help of C++ ITK
i mage registrati on and segmentat ion pac kage. I nitially, a volume (e.g., pros tat e
and bladder) seg ment ed on th e pl ann ing CT scan was aligned against corres pon din g
volume on the daily CBCT sca n us ing a t ranslational filter. Then, the ali gne d
volume on CBCT was elast ical ly defo rmed (Finite Element elasti c deformati on
method), and the compute d deform ati on vector field was used to propagate the
t rue delivered r adia tion dos e di str ibut ion to the original CT- based volum e of
t he patient.

Results: For the pla n wi th a pla nni ng t arget volume (PTV) defined as a
combination of both pros tate and SV wit h a 5- mm margin, the DVH parameter s
f luctuated as fo llow s (V x denote s perce nt volume above x% of the prescrip tio n
dose): prostate mean V100 76%, mean V95 97%, compared to the original pro sta te
98.15% and 100%, rec tum and bladder mean V50 49% and 75% corresp ondingly,
compared to the orig inal rec tum and bla dder 50% and 29%.

Conclusions: Thi s st udy shows th at some deviations from the planned dose may
occur due to ela stic dis tort ion of soft tissue geometry. The developed suite of
applications can be used to moni tor act ual delivered dose to the targets and
critical structu res.


