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Easy Graphical Display of Beam Directions in
Three-Dimensional Converging Radiation
Therapy: Proposal for a radiation map

Jun Itami'’, Dai Shinohara®, Takayuki Nagaoka®’,
Takaakl Kobiki*, Yoshihisa Abe",
Tatsuya Kondo?', Takashi Uno'’, Moriyo Aruga"
and Kengo Kuriyama"

In stereotactic radiosurgery, non-coplanar isocentric beams
are employed to concentrate the dose distribution on the

planning target volume (PTV). However, the directions of E

incident beams must be determined with great care by us-
ing a digitally reconstructed beam's eye view (BEV)to pre-
vent the irradiation of organs at risk. We present a new method
of 2-dimensional graphical representation (radiation map)
to facilitate the understanding of 3-dimensional relationships
between incident beams and critical organs. After determining
the isocenter and beam diameter, beam directions and criti-
cal organs are projected onto the imaginary sphere centered
on the isocenter. The coordinate of the beam directions and
the organs at risk can be expressed by latitude and longitude
on the sphere. The contours of the organs at risk are displayed
with a margin of the the radius of the radiation beam. Mir-
ror images of the critical organs are also displayed to pre-
vent irradiation by the opposing beams. The radiation map
could be produced within 5 minutes using a workstation. Ra-
diation maps, like DVH, will be very useful in the evalua-
tion of radiation treatment planning.
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Fig.1 Geometrical relationship between x, vy,
z coordinate and longitude « and latitude g.
Gantry angle @ and couch angle ¢ can be
derived from angles « and 8(see text for detail) .
Z-axis corresponds to cranio-caudal direction.
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Fig.2 Lines A and B on the surface of a col-
umn are projected to lines A and B in the ra-

diation map using longitude and latitude.
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Fig.3 Organ at risk is projected to the radia-
tion map with a margin corresponding to the
radius of the radiation field. r = radius of the
radiation field at the periphery of organ at risk.
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Fig.4 Radiation map with x-axis as longitude and y-axis as latitude.

is representing caudal limit of CT used for calculating radia-

tion map. ====== is limitation of gantry and couch movement. Rectangle shows area of calculation in which radiation beams and beam arcs
are randomly allocated by treatment planning work station (bgam: cross, beam arc: dotted line). Ml = mirror image.
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