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Fig. 1. Schematic for packing by isocenters inside the cube
and cylinder type models.
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Table 1. Data of target size and collimator size as packing
of spherical dose model

T Terget Model G ove - Colar e
Method 1 Cube type 53:200 5
Cylinder type 6.0:20.0 5
Method I Cylinder type 6.0:20.0 5& 10
Method I  Cylinder type 5 6,7 8
Open 9.3:10.0
Close 9.3:200

Table 2. Parameters for the spherical dose model

Collimator size(cm) S1 S2 S3 S4 S5

1 0320 7.430 0020 2520
2 0232  7.009 0 0032  1.606
3 0257 9575 0036 1071
all 0.249 7.019 0.029 1927
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Fig. 6. a) Dose distribution by spherical dose model with identical small collimator size. b)
Dose distribution by spherical dose model with identical large collimator size. ¢) Dose distri-
bution by spherical dose model with variety collimator size and asymmetric location. d) Dose
distribution by spherical dose model with variety collimator size and symmetric location (Small
collimator size :5 mm, Large size collimator size: 10 mm).
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Search of Characteristic for Dose Distribution
Presented by Multi-isocentric Stereotactic Radiosurgical Plan
Using Linear Accelerator

Kyoung Sick Choi, Seung Jong Oh, Tae Suk Suh
Hyoung Koo Lee, Bo Young Choe, and Hung Jae Chun

Department of Biomedical Engineering, College of Medicine,
The Catholic University of Korea, Seoul, Korea

The goal of a radiation treatment plan is to deliver a homogeneous dose to a target with minimal irra-
diation of the adjacent normal tissues. Dose uniformity is especially important for stereotactic radio-
surgery using a linear accelerator. The dose uniformity and high dose delivery of a single spherical dose
distribution exceed 70%. This also results with a similar stereotactic radiosurgical plan using a Gamma
Knife. The dose distribution produced in a stereotactic radiosurgical plan using a Gamma Knife and Lin-
ear accelerator is spherical, and the application of the sphere packing arrangement in a real radiosurgical
plan requires much time and skill. In this study, we found a characteristic of dose distribution with trans-
formation of heam parameters that must be considered in a radiosurgical plan for effective radiosurgery.
First, we assumed a cylinder type tumor model and a cube type tumor model. Secondly, the results of
the tumor models were compared and analyzed with dose profiles and DVH_(Dose Volume Histogram)
representative dose distribution. We found the optimal composition of beam parameters_(i.e. collimator
size, number of isocenter, gap of isocenters etc.), which allowed the tumor models to be involved in the
isodose curve at a high level. In conclusion, the characteristics found in this study are helpful for im-
proving the effectiveness and speed of a radiosurgical plan for stereotactic radiosurgery.
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