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Abstract

Intensity Modulated Radiotherapy (IMRT) is increasing its use recently due to its benefits of minimizing the
dose on surrounding normal organs and being able to target a high dose specifically to the tumor. The study
aims to measure and evaluate the dose distribution according to its dynamic changes in Mapcheck.

In order to verify the dose distribution by EDW angle(10°,15°,20°,25°,30°,45°,60°), field size (asymmetric
field) and depth changes (1.5 cm, 5.0 cm)using IMRT in Clinac ix, a solid phantom was placed on the
Mapcheck and 100MU was exposed by 6 MV, 10MV X—ray. Using a 6MV, 10MV energy, the percentage depth
dose according to a dynamic changes at a maximum dose depth (1.5 cm) and at 5.0 cm depth showed the value
difference of maximum 0.6%, less than 1%, which was calculated by a treatment program device considering
the maximum dose depth at the center as 100%, the percentage depth dose was in the range between 2.4%
and 7.2%. Also, the maximum value difference of a percentage depth dose was 4.1% in Y2—OUT direction, and
1.7% in Y1—IN direction. When treating a patient using a wedge, it is considered that using an enhanced
dynamic wedge is effective to reduce the scattered dose which induces unnecessary dose to the surroundings.
In particular, when treating a patient at clinic, a treatment must be performed considering that the wedge dose
in a toe direction is higher than the dose in a heel direction.
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Fig. 1. Schematic illustration of treatment head geometries for
external and internal wedges. The external wedge will be
positioned below the secondary collimator while the internal
wedge between the flattening filter and secondary collimator
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Table 1. The accuracy evaluation of Mapcheck using 6 MV
photon beam (Asymmetric field Y1- IN direction, Asymmetric
field Y2- OUT direction)

Enhanced
Dynamic Wedge
Angle(® )

Y1=IN /
Y2-0uT

Depth

(o) Field Size(cn’)

8 x4
8 x 6
8 x 8
8 x 10
10 x 4
10 x 6
10 x 8
10 x 10

10, 15, 20,
25, 30, 45, 60

Y1=IN /
Y2-0uT

10 x 10

8 x4
8 x 6
8 x 8
8 x 10 10, 15, 20,
10 x 4 25, 30, 45, 60
10 x 6
10 x 8
10 x 10

Y1-IN /
Ye-uT

10 x 10
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Fig. 2 The peripheral dose was measured by using solid
phantom with mapcheck

Fig. 3. Top down view Beam’s eye view of the diode
showing the normalized diode position in 4D CT
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Fig. 4. Diagram illustrates for wedge orientation Y1-IN,
Y2-OUT (a) Y1-collimator jaw was set to move across
the treatment beam (b) Y2-collimator jaw was set to
move across the treatment beam (c) Wedge isodose
distribution will be created as the wedge orientation Y1-IN
, Y2-OUT
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Fig. 5. Measured dose profiles for 6 MV photons at an
asymmetric field size of (8 x 6 cm2, 8 x 10 cm2, 10 x
6 cm2, 10 x 10 cm2, 20 x 10 cm2 off central —axis
distance 5 cm)
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Fig. 6. Measured dose profiles for 6MV photons at an

asymmetric field size of (10 x 6 cm2, off central —axis

distance 1.5 cm) (a) 10°, 15°, 20°, 25°, 30°, 45°, 60°

EDW Y1-IN (b)10°, 15°, 20°, 25°, 30°, 45°, 60° EDW
Y2-OUT
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Fig. 7. Measured dose profiles for 6MV photons at an

asymmetric field size of (10 x 6 cm2, off central

-axis

distance 5 cm) (@)10°, 15°, 20°, 25°, 30°, 45°, 60° EDW
Y1-IN (b) 10°, 15°, 20°, 25°, 30°, 45°, 60° EDW Y2-OUT

Table 2. The differences absolute doses measured mapcheck

maximum dose(cGy) of 1.5 cm

Y1-IN Y2-0UT
FS . . .| F*S . . .
2 15 45 60 9 15 45 60

(cn”) (om”)

8+8 B8 A 91 88 %.1 A4 R
8+10 7.1 %3 91.2] 810 9.7 97.0 %.1
10+6 97.7 %8 91.8| 10«6 9.8 %.1 A
10%10 P¥.1 B4 H6] 10«10 100.3 974 9%.6

Table 3. The differences absolute doses measured mapcheck

maximum dose(cGy) of 5 cm

Y1-=IN Y2-0uT

Fes FesS

2 15° 45° 60 ° 2 15° 45° 60 °
(cm) (om”)
86 81.8 787 76.3 8+6 819 7.2 77.0
8+10 8.4 796 76.9 8+10 8.4 799 774
10%6 8.7 796 771 10+6 82.5 8.0 77.7
10%10 8.5 8.3 777 10%10 84.4 80.7 78.2
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