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T T T T T T T T 0.85 T T T T T T T T
5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40
Side of square field, L [cm] Side of square field, L [cm]
2 EHERHEETOS,, LS OBIE M b
’ a
M Y
(@)1 MV-X#£, (b) 10 MV-X##
4 MV X-ray (depth at 5¢cm) 10 MV X-ray (depth at 5¢cm)
1.3 1.3
y = 5.477E-09x° - 7.804E-07x" + 4.386E-05x° y = 2.109E-09x° - 3.187E-07x" + 1.879E-05x° -
o 125 T=T278E=U3% F ZZ0BE=UZX ¥ 8. TUBE=UT o 125 T5808E=04%  TTI0E=02%+ 9-299E=01
2] R*=0Q009E-01 n R?=0998E-01
212 : 212 -
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§ 1.1 E 11
$1.05 //./,/—-’—‘ =105 _
g ! / § 1 f/.”—r
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i —fitted curve (estimated) ) —fitted curve (estimated)
0.85 T T T T T T T T 0.85 T T T T T T T T
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Side of square field, L [cm] Side of square field, L [cm]
4 MV X-ray (depth at 10cm) 10 MV X-ray (depth at 10cm)
1.3 1.3
y = 1.553E-08x° - 2.035E-06x" + 1.038E-04x° - 2.725E-03x? y = 4.856E-09x° -~ 7.078E-07x" + 4.098E-05x° - 1.245E-03x’
. 125 T+ 330E=02%+ 7540E-01 o 125 TFZZ9TE=UZx+ BETSE-UT
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Side of square field, £ [cm] Side of square field, L [cm]
4 MV X-ray (depth at 15¢cm) 10 MV X-ray (depth at 15cm)
1.3 1.3
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o 125 T=TaT5E03R T TUIBE=0ZKF T25IE o o 125 152 829E-02x+ 8.192E-01
@ 42 +R=1000E+00 9 42 1-R=1000E+00
o o
8115 // §1.15 e
5 11 e s 11 ——
$1.05 $1.05
§ 1 - § 1 -
2 2
5095 e . 5095 {-/./-
a 09 / m square field (measured) o 00 m square field (measured)
| L —fitted curve (estimated) ’ —fitted curve (estimated)
0.85 T T T T r v T T 0.85 T T T T T 1 r T
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Side of square field, L [cm] Side of square field, L [cm]
[, 2 %, J N N
3 IEARRSFE OS,OHIEME & PIHFR al b

(@) 4 MV-X#R, S5 cm, (b) 10 MV-XHE, #E5cm

(€) A MV-X£, 7ES10 cm, (d) 10 MV-X$, 7ES10 cm _cld
(€) A MV-X#, HEX15cm, (f) 10 MV-X#, 15 cm el f
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Investigation of the influence of the conversion method to equivalent square field on the
depth direction of phantom scatter factor

—Measurement in Synergy linear accelerator —

Takahide HAYAKAWA ", Takumi YAMADA®’, Hironori SAKAI?’, Ryuta SASAMOTO"’,
Tamaki ISHIKAWA *,  Yasuhisa YOSHIDA *’

1) Department of Radiological Technology,Graduate School of Health Sciences,Niigata University

2) Division of Radiology, Depertment of Clinical Technology, Niigata University Medical and Dental Hospital
3) Department of Radiology, Sagamihara National Hospital

4) Department of Radiology, Nishiniigata Chuo National Hospital

Key words : radiation therapy, equivalent square field, rectangular field, depth dependency, phantom scatter factor

Abstract In X-ray therapy, equivalent square field (side of equivalent square field) is important because it influences
the accuracy of monitor unit (MU) independent verification by calculation. It is assumed that equivalent square field does
not depend on depth and X-ray energy. However, in Clinac-iX (manufactured by Varian Co.) linear accelerator of previous
research, the difference between measured value of S, obtained by measuring rectangular field and estimated value of S,
obtained from equivalent square field of same rectangular field indicated depth dependency that varied with depth, and
it was suggested that the assumption was not valid. And it was reported that the depth dependency in side of equivalent
square of ARC method was smaller than Day method and A/P method. In this study, using Synergy (manufactured by
Elekta Co.) that was linear accelerator with different structure in the gantry head of Clinac-iX investigated the difference
between measured value and estimated value of S, by the same method of previous research. As result, the depth
dependency was found also in Synergy, and it was shown that side of equivalent square of ARC method was smaller than

Day method and A/P method, and the estimation accuracy of S, was better.
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