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Figure 1. The coordinate of intensity map
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Figure 2. The Process of decomposing intensity map
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Figure 6. IMFAST leaf sequencing process (N comp.)
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Figure 4. Decomposed intensity map (N component)
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Table 1. The number of segments and beam on time for
each beamlet size

beamlet i Number of Segments | Beam on time
TemXiem 38 6.32
0.5cm X Tem 45 758
0.5cm>0.5cm 77 12.8&
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Figure 7. (a) Original M, (b} Z component IM, () N
component IM (d) macrobeam IM, (e} the film irradiated by 1

X1 cm® M, () the film irradiated by 0.5X05 cm? IM
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Figure 8. The distribution of difference between macrobeam
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Figure 9. The distribution of difference between 0.5%X1 cm?

IM and original IM (dark gray) and between 0.5X0.5 cm’ M
of VMIMRT and original IM (soft gray)

_35_



olegtzal - M 133 M 1&E 2002

of HEAAR} lem °]8te E#Fo] 278 Ao
ZdEe FARYES dAdoE DVHSY HAFEE

4 B

MAE JPE B § AoR Az

ABHo2 ¥ o 05X05cm’ MIEEES A
VMIMRTZF 9ele] 05x1 cm? A7) 2Xel H]8) 23+
G2 Aog Adstdoy Aoy e
a%x] ges ¢ F gt

ol o

ol WlZzWoz Watsl: HAoM AH Ao Fu o

=8 dASA FAAAE e AF= wE A

o MFETEH Wk} 2ol JynE ag B 3>
olx e HAoE Yz} A

Hoh 8% dE8 ¢V HdAMe BIE AVIRERE

2oEs

. Webb S.: The Physics of Three-Dimensional Radia-

tion Therapy. IOP, Bristol, UK (1993}

. Webb S.: Intensity-Modulated Radiation Therapy:

10P (2000)

Siochi R.A.C.. Virtual micro-IMRT. Med. Phys.
26:1096 (1999)

. Siochi R.A.C.. Virtual micro-intensity modulated

radiation therapy. Med. Phys. 27(11). (2000)

of sl AFol Wad Aotk =T HAZ NEAY

A Preliminary Study of Virtual-micro Intensity Modulated
Radiation Therapy

Sang Noh Kim*, Byung Chul Cho', Taesuk Suh*, Hoonsik Bae™,
Bo Young Choi*, Hyung Koo Kim*

Dept of Medical Engineering, Catholic University, Seoul, Kored'
Dept. of Radiation Oncology, Hallym University, Anyang, Korea !

For Intensity Modulated Radiation Therapy(IMRT), the spatial resolution of intensity map(IM) is limited
by the width of multi-leaf collimator, which would make an effect on the conformity of the target, as well
as organs at risk. Several Methods are suggested to increase the spatial resolution, which can be
categorized by the hardware-dependent technique and the software-based technique. However the best
solution might be to make the width of MLC finer. it has several obstacles in the respects of technical
difficulty and cost. This preliminary study is designed to investigate the clinical effectiveness of the
virtual-micro IMRT(VMIMRT) technique, one of the software-based technique. A particular intensity map
was created, which has 42x54 pixel dimension ,05cm pixel size and 15 intensity levels. Using this
intensity map, segment fields of IMRT were generated with 1xlcm, 0.5xlcm, 0.5x0.5cm(VMIM) beamlet
size, respectively. As results, we found that there was no evidence of improvement for VMIMRT
,compared with the 0.5xlcm beamlet size which can be delivered by lem width MLC. The reason seems
to be due to the constraint of VMIMRT. Further study is required to prove the benefit of the VIMRT in
clinical case like head and neck cancer, where is expected that higher resolution than lcm is necessary.

Keyword : intensity modulated radiation therapy, virtual micro-IMRT, intensity map, MLC

_36._



