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Fig. 1. Definition of 3d coordinate system. (a) the patient
and the machine coordinate system, and (b) beam
coordinate system.
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Block, ESF

Dpin-air relative(x’y)
=FLTF(x,y)*WF(x,y)*ESF(x.y)

P(x,y)

Fig. 2. Schematic diagram for calculating in-air relative
dose(or fluence). the (x,y) coordinates are scaled off-axis
distance at the isocenter.
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Fig. 3. Schematic diagram for calculating SAR by
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shape sector.
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Fig. 5. dose distribution of a 4MV 10x10 field-size beam
of field size on (a) the central axis and (b) 58 cm

off-axis, just off distance from the beam boundary.

SSD map for 45° oblique view

beam on

Fig. 6. SSD map of a 45" oblique incident
plat phantom surface. the embedded 64x64 pixel image

captured from the z-buffer shows the proper

consideration on the 3d perspective of the phantom.
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summation method.

calculated by Clarkson’s scatter



, Wi Z&4] 25D XM ML 2B

o

it 109

0 iy
° ]
10 T
[ ]
15 7]
20f ]
[ ]
25 1
. |
30
-5 -10 -5 0 5 10 15
Wedge 45°
0 ' < “f/ ' ! Fig. 10. Dose distribution of a 30° oblique incident beam.
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Fig. 8. For 45° wedge filter, (a) the calculated fluence map
using z-buffer algorithm and (b) central axis dose / ’
distribution(see text). 30

Flattening Filter Fluence Map

Fig. 9. The flattening filter fluence map derived from the
measured profile of the maximum field size. Fig. 11. Dose distribution of multiple beams. (a) 3 fields
case, and (b) 4 fields case
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Fig. 12. Dose distribution for the four incident beams on a
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Fig. 14. Inhomogeneity correction based on the Batho's
method. For a Lung(0=0.25) substitute,
factor, CF , and (b)dose distribution.
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Fig. 15. Comparisons of PDD(percent depth dose) for cubic
fields (5x5cm, 10x10cm, 25x25¢cm) between the mesured
data(dot) cited from AAPM TG#23 and the calculations
(continuous lines). The deviations are less than *£1%
except buildup region.

Fig. 16. Dose profiles for a 10x10 cm cubic field at
different depths of 1cm, 3cm, 5cm, 10cm, 15cm, 20cm,
25cm. The deviations between the mesured data(dot)
cited from AAPM TGH#23 and the
(continuous lines) are less than £1%.

calculations
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Fig. 17. Dose profiles for a 45° wedge filter at
different depths of Tcm, 3cm, 5cm, 10cm, 15cm,
20cm, 25cm. The deviations between the mesured
data(dot) cited from AAPM TG#23 and the
calculations (continuous lines) are less than £3%

represened by error bars on this graph.

Fig. 18. Dose profiles for a 45° %= oblique incident
beam at different depths of 3cm, 5cm, 10cm, 15cm,
20cm, 25cm. The deviations between the mesured
data(dot) cited from AAPM TG#23 and the calculations
(continuous lines) are less than £4% represented by
error bars on this graph.
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Lung equivalent cylinder Bone equivalent cylinder

16x16 field 16x16 field size
p=0.29g/cc p=14glc
p=6cm ¢=2cm
length :12 ¢ length :12 cm

¢

S

Scan depth

Lung pquivalént cylinger Scan depth Bong equivalent cyljnder

Fig. 19. Dimensions of inhomogeneity phantom with
lung( ©=0.29g/cc) and bone(p

=1.4g/cc) substitutes described in AAPM TG#23.

cylindrical shape of

Fig. 20. Dose profiles inside a water phantom with
lung substitutes at different depths of Tcm, 1lcm,
15cm, 20cm, 25cm. The maximum deviations between
the mesured data(dot) cited from AAPM TG#23 and
the calculations (continuous lines) are found at the
lung/water boundary(11cm depth) as much as 7%
represented by error bars on this graph. The figure of

the test phantom was drawn in Fig. 19.

olst=e| A10A HM2%. 19994 6%

Fig. 21.
bone substitutes at different depths of 1cm, 7cm,

Dose profiles inside a water phantom with

10cm, 15cm, 20cm, 25cm. The maximum deviations
between the mesured data(dot) cited from AAPM
TG#23 and
found at the bone/water boundary(7cm depth) as

much as 3%.

the calculations (continuous lines) are
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Development of 2.5D Photon Dose Calculation Algorithm
Byung Chul Cho, Do Hoon Oh, Hoonsik Bae

College of Medicine, Hallym University
Dept. of Radiation Oncology, Kangdong Sacred Heart Hospital

In this study, as a preliminary study for developing a full 3D photon dose calculation algorithm,
We developed 2.5D photon dose calculation algorithm by extending 2D calculation algorithm to
allow non-coplanar configurations of photon beams. For this purpose, we defined the 3d patient
coordinate system and the 3d beam coordinate system, which are appropriate to 3d treatment
planning and dose calculation. and then, calculate a transformation matrix between them. For
dose calculation, we extended 2d "Clarkson-Cunningham” model to 3d one, which can calculate
wedge fields as well as regular and irregular fields on arbitrary plane. The simple Batho's
power-law method was implemented as an inhomogeneity correction. We evaluated the accuracy
of our dose model following procedures of AAPM TG#23; radiation treatment planning
dosimetry verifications for 4AMV  of Varian Clinac-4.

As results, PDDs (percent depth dose) of cubic fields, the accuracy of calculation are within 1%
except buildup region, and *3% for irregular fields and wedge fields. And for 45° oblique
incident beam, the deviations between measurements and calculations are within £4%. In the
case of inhomogeneity correction, the calculation underestimate 7% at the lung/water boundary
and overestimate 3% at the bone/water boundary.

At the conclusions, we found out our model can predict dose with 5% accuracy at the general

condition. we expect our model can be used as a tool for educational and research purpose..

Key Words: Photon dose calculation algorithm, Batho’s inhomogeneity correction,
Equivalent TAR method
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