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Pur pose:

To devel op new al gorithms/softwares that optimally

split any intensity-nmodul ated fields of |arge w dths

into nultiple subfields under the MLC maxi nrum | eaf spread
constraint such that the total beamon tinme for
delivering the resulting subfields is mnimzed.

Met hods and Materi al

Due to the maxi mum | eaf spread (M.S) constraint of M.JGs,

i ntensity-nodul ated fields used in | MRT whose wi dt hs exceed

a given threshold nust be split into nultiple subfields. This
results in increased beamon tine of the treatment. W studied
two versions of the field splitting problens:

1) Splitting a large field into non-overl apping

subfields along paths that are orthogonal to the M.C | eaf notion
direction (this is a generalization of field splitting al ong
straight lines); (2) splitting with overl apping, allow ng

adj acent subfields to overlap with each ot her

We devel oped two new field splitting algorithns (called FSMP and
FSO) for these two probl em versions, which nmathematically guarantee
to mnimze the total beamon tine of the splitting. Qur algorithns
are based on graph algorithm c techniques in conputer science and
linear progranming tools in operations research

Resul ts:

We i mpl enented our new al gorithms, and experinented with them on
58 large intensity-nmodul ated fields for 11 clinical cases
obt ai ned fromthe Departnent of Radi ati on Oncol ogy, University
of Maryl and Medical School. W conducted conparisons wth

CORVUS 5.0, and with a recent field splitting algorithm
(denoted by FSSL), which splits along straight |ines.

For every tested field, the total beamon tines of the four

net hods, CORVUS 5.0, FSSL, FSWMP, and FSO, are always in decreasing
order. Conparing with CORVUS 5.0 and FSSL, our new al gorithms
showed consi derabl e i nprovenents (on average, 21% and 12%
respectively) in the total beamon tinme.

Concl usi on:

We devel oped two new field splitting algorithns under the M.S
constraint of M.Cs to minimze the total beamon tine. OQur

al gorithms inproved the previous field splitting approaches
consi der abl y.



