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= Abstract =

The Dosimetric Effects on Scallop Penumbra from Multi-leaf
Collimator by Daily Patient Setup Error in Radiation ’
Therapy with Photon

Byong Yong Yi, Ph. D., Young Kap Cho, M.D.* and Hyesook Chang, M.D., Ph.D

Radiation Oncology, Asan Medical Center, College of Medicine University of Ulsan
"Raciation Oncology, College of Medicine, Inha University

Purpose : To evaluate the clinical implications of scallop penumbra width
that comes from muitileat collimator(MLC) effect by the daily routine
patient setup error.

Materials and Methods : The angles of 0° , 15° , 30° , 45° , 60° and 75°
inclined -radiation blocked fields were generated using the both conventional
cerrobend block and the MLC. Film dosimetry in the phantom were
performed to measure penumbral widths of differences between the dose
distributions from the cerrobend block and those of respect the MLC. The
patient setup error effect on scallop penumbra was simulated with respect to
the table of setup error distribution. Same procedures are repeated for the
cerrobend block generated field.

Results : There are penumbral widths of to 3mm difference between the
dose distributions from two kinds of field shaping tools,” the conventional
block and the MLC with 4mm setup error model and resolution of 1cm leaf
at the isocenter.

Conclusion : We need not additive margin for MLC, if planning target
volume is selected according to the recommendation of ICRU 50. For
particular cases, we can include the target volume with less than 3mm
additive margin.
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Fig. 1. Exposed field shape generated from MLC (15MV).
(a) single exposure (b) Multiple exposure(30 times)
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Table 1. Measures of Error in Patient Positio-

ning
. Random Systematic
Uncertainty error arror Total
10th percentile(mm) 2 3 4
25th percentile(mm) 3 4 6
50th percentile(mm) 4 6 7
75th percentile(mm) 5 8 10
90th percentile(mm) 7 11 13
Mean difference(mm) 4 7 8
Standard deviation(mm) 2 4 4

from Rosenthal et al'¥
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Fig. 2. Patient setup error distribution from Table 1.

(b)

Fig. 3. Isodose distributions for single exposure (15MV, 10cm depth).
(@) conventional biock (b) MLC
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Fig. 4. Isodose distribution for multiple

times).

(a) conventional block (b) MLC

Table 2. Penumbra Differencies between MLC
and Conventional Block at 10cm

Depth
(unit mm)
Block Angle 4MV photon 6MV photon 15MV photon
0 0 0 0
15 0 0 0
30 0 1 12
45 1 23 12
60 5.2 6.2 53
75 52 74 6.5

Difference = Penumbra from MLC - data from block

Table 3. Penumbra Differencies between MLC
and Conventional Block at 15MV
Photon (80-20% penumbra)

(unit mm)
Block Angle d max 5cm Depth 10cm Depth
0 0 0 0
15 0 0 0
30 05 1 12
45 1 12 12
60 43 47 53
75 54 58 6.5

Difference = Penumbra from MLC - data from block
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