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A Method of Skin Dose Calculation for Arc Therapy with
Medium Energy X-Ray and RI ¢-Ray (III)
On the Effective Backscatter Factor EB, Correction
Factor K and Reliability of the Calculated Skin Dose

By

Takeshi Yamazaki
Department of Radiology, Osaka University Research Institute for Microbial Diseases
(Director: Assist. Prof. T. Miura)
Akimune Hayami
School for X-Ray Technicians, Osaka University Medical School
(Director: Prof. H. Tachiiri)

Following to the previous two reports, problems concerning to the definition of field size and desigr
of the collimating system are discussed, and the numerical values of both the effective backscatter factor
EB and the correction factor K are prepared experimentally as the table of reference in this paper, for the
purpose of routine clinical use. Finally, comparative studies are made on the reliability of many reported
methods for skin dose calculation of arc therapy. According to the authors’ method, the EB may be
expressed exactly by the simple linear relation to the backscatter factor for stationary beam therapy;
B, so that the EB table may be unnecessary, but the B table alone may suffice for skin cose calculation..
Permitting the error of about 10 %, for medium energy x-ray, numerical value of the K may be regarded:
as 1.0, therefore, skin dose may be given simply from Dr. Miyanaga’s formula?) calculating the air dose
distribution of arc therapy, only multiplied by the EB. In case of RI g-ray, either the collimating system
or the definiiion of fieldsize may cause far larger error than these approximations. It may be noticeable.,

that some disagreements between the calculated skin dose from many reports and the measured dose..
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Fig. 1 Air dose and Peak dose distributions
along axis through the center and parallel
with a side (°°Co). Square Field, ssd 7% cm,
Toshiba *Co Unit.
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Table 1. 502 air dose field size (Cross-sectional size of the beam or Geometrical field
siz¢) in comparison with 50% surface dose (peak dose) field size, measured
by the same thimble chamber (Toshiba, MI-102, flexible) at the surface of

the water phantom as in air.

x-Ray SSD 50 cm 1#1Cs y-Ray SSD 60 em “Co y-Ray SSD 65 cm
Collimat. | Surface Air Collimat. | Surface Air Collimat. | Surface | Air
Set at 50cm mi mm set at 40cm m min Set at T5en| m ma
5% b 52.4 50.8 I3 x3 60.0 59.8 4 %12 39.0 38.4
5x 7.5 51.6 51.0 Ix9 61.2 60.8 6 x12 56.2 55.7
5 %10 52.2 51.0 4x6 73.8 3.2 8 x12 73.6 73.2 |
5x15 | 52.2 51.2 4x8 73.7 72.8 10x10 90.8 90.6
5x5 86.8 86.2 12x12 108.2 108.0
5 x10 84.8 4.9 14x14 125.6 125.3 |
6x9 100.8 99.8
8x8 127.3 127.2
10x10 | 156.3 | 154.9 1 B
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Fig. 2 Scatter dose distributions along minor
axis of rectangular fields of medium energy
x-ray beam. ssd 50 cm, Toshiba arc therapy

unit.
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Fig. 3 Measured effective backscatter factor EB
for rectangular felds of “'Cs y-ray beam.
ssd 60 cm.
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Fig. 4 Linear relation between the effective
backscatter factor EB and the backscatter
factor B of *'Cs y-ray beam. Rectangular
fields.
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Fig. 5 Linear relation between the effective
backscatter factor EB and the elongaticn ratio

n of medium energy x-ray beam. Rectangular
fields.
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Table 2. Correction factor K for skin dose
calculation of arc therapy with medium
energy x-ray. (See the Text)

W’ (em) —50%
6 m Line at skin—
(Degree) \(cm)| 3 \ 4 i 5 \ 6| 8 ‘10 12

3[0.740.80 — [—=[—T—]—
4 10.84/0.86/0.91/0.91| — | — | —
6 |0.91)0.920. 97/0. 980. 98 0. 98| —

120 8 (0.92(0. 950. 9811 001. 011, 01]1.. 02
10 10.930.960.99/1. 01]1. 02]1. 03 1. 05
12 10.930.961. 0011. 02/1. 02/1. 04 1. 07
14 |0. 9'3_.0 97/1. 001. 031. 031. 051. 08
30.800.88 — [ — | — | — [ —
40.890.930.96/0.98 — | — | —
6 10.950.981.02/1.041. 06/1. 10] —

180 8 |0.950.981. 03/1. 05/1. 07 1. 081.12
10 (0.950. 981 031. 051.07/1.081.11
12 0.950.981. 031. 051. 07 1. 08 1. 11
14 10. 950. 981 031.051.071.081. 11
300.870.94 — | — | — | — | —
4.10.92/0. 96/0. 99/1. 02 ==
6 (0. 97/1. 00(1. 05/1. 07|1. 101.16

240 8 |0.98/1. 01/1. 06/1. 08/1. 09/1. 12/1. 17
10 10.981.021. 06/1. 08-1. 09(1.12/1. 17
12 0.981. 021. 06/1. 081 091.121.17
14 10.981.021.061.081. 091. 1211. 17,
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Table 3. Comparison between the calculated
skin dose values from some reports and
those measured by the authors (I).
Table shows percentage deviations.

Wen
El 3 4

12| s |1|z2]s
Pl.72 (44 33 |40 |26 [18
Ro.| 56| 31 21 45 30 22
P43 28 18 31 18 |10
Ro.| 37 24 14 44 30 22
PL3 18 (9 @2 [0 |3
Ro| 32 19 9 24 12 4
PL322 19 |9 21 |10 2
Ro.l 200 3 —1 24 13 5|

Tem

Table 4. Comparison between the calcul-
ated skin dose values from some
reports and those measured by
the authors. (1I)

Table shows percentage deviations

il 6 8 10
Tm\\\ 1 ! 2 | 3 |1]2|1]1s
T [ 17| 8 2 |

6 | | 5 |— 3,

8 8 |—2|—5| | 0/—3
10 - 13-4 |

12 7 (=1 —6| | | 0—3
14 3—4 |
% T 7 =1 =6l | —i—4

BoMEBEBEL, EFFA 120°, 180°, 240°D
el 2R, HE PR T 320, RO
SR O REEF hxfgh b RO W kYT S
oL Lk L. b LK EHS W
FhTtwhdhg, BhodhdbK10%EED
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W/, T B X U n 28N 8 W& EEBRERME O M[# 25 B
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