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Fig. 1. WP1D Water phantom, Famer type ionization chamber and Parallel Plate ionization chamber

66



IBA Dosimetry GmbH, Germany)& ©|-8slo] =73}

AL Farmer type ©]272]$HFC-65G, IBA Do—
simetry GmbH, Germany)< ©|-8-5}a1, ZA}A1L- 5He)3
7 0] 242]$HPPC40, IBA Dosimetry GmbH, Ger—
many)< AHg-5to] Ao Asre Zstirk(Fig, 1), 4
oA & FH7IA2] 72l(Source—to—surface distance,
SSD)E 100 cmelA ZA8H3ict A2 10 em 27 2
olo] o]2He]gte] FUoll LE=F YAAZ]AL FALOFE
10x10 e’ 2 3t0] sl om AL 7k ouj=]d

720N (Zer)oll ol 22T & 57 Zlolol| fIAIsk=
E 3kl 1515 cm’ coned ARESlo] A4S
Ak, = A AR Y] A AR £1% o[ E
22 WSt T3t ol 2 Ak = A AdEE w%
7390, QA Beamchecker PLUSS} MPC9] 4]
©] 7=k (baseline)& A3

Gkl

ol
-

=4

1:1
™
g

29

=9 31018 9J3F H 7} =191 Machine Performance Check?] 884 H 7}

2. Machine Performance CheckZ 0|&
£d

MPCi= A37H5719] ¥l 93 71414 A5
HA s B7FE 4 Sl
Egojo]thFig, 2). MPCE= 34| T 714] 7%
2= 9l=t] A BA Yol Hro] sEot 7374-/\1 cone
7}A0] &=x|o] M| glo] EPIDES 01%0}01 Q%ﬁ&
2 ARZZAA HiZ 1]
Z2l(constancy check)ol
2 A R5HolE] AXIEkaL kvet MV—J S
2279 NAA BEAAL solst=

Truebeam 2.0

m filo

ln

4»

>
ah
o

T of off ﬂﬂE B
<]> 1o

Ty
)
1A
ﬁ

hantom

Sl
(geometry check)o] it}

Constancy check:= =7 7 Z} o |AH

o

lrl

7\5¥at

&l O
o

o g

A

1)

il

A & ] EEe St didlew
o]}, Constancy check=

ohujz} o] 4% 94 11
o] AR ES Bla 4= ek,

Y o

=)
=

L

SRR DR

Fig. 2. Varian, Truebeam Machine performance check system

Lianc 2 (TrusBeam) (RM1) - Staic 5 Channel

O

Fig. 3. Standard-imaging, QA Beamchecker PLUS system

67



RHIAMA R 2818] %] 2017 ; 29(2) © 65~73

3 emv |3 ¢ 10MV
2 2
1] 1
0 g 0 E A ﬂ\ VR A A Date
-1 i ﬁ ﬂ ﬂ ﬂ
2 =
3 3
Constancy Constancy
3 7 3 T
I 15Mv ¢ T 6MV-FFF
2+ 2t
1 s
0 ; g iR A
1 ] ] ﬂ ﬂ
2 7 =
3 T 3
Constancy Constancy
33 10MV-FFF 3 T 6MeV
2 2t
1] 13
1 1 A '
0 E Date | O ; ; o A AR L i Date
1 ] ol H had \
5 ] T ﬂ o J ! !ﬁ
N 23 u
-3 .3
Constancy Constancy
3 I 3 I
T 9MeV T 12MeV
2+ 2 -
13 13
o il AT At el I
] YA N ‘H E
s |1 I A .
2 2
P 3 1
Constancy Con
3 I 3 I
I 16MeV T 20MeV
2 F 2t
11 13
0
-1 g g
2 - 2
3t 3 1
Eo— Constancy --- QA Beamchecker PLUS —MPC
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Table 1. Output measurement conditions of MPC and QA Beamchecker PLUS

MU SSD Field Size Dose Rate
MPC 32 MU 150 cm 18%x18 cm* -
50 MU-** , 400 MU/min,,
X
QA Beamchecker PLUS 100 MU 100 cm 20%20 cm 1200 MU/min

* Flattening filter(FF)
** Flattening filter—free(FFF)
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8l S8 LYo}
checker PLUSZt2|
0.677% 73} 0.801% o} 733t

checker PLUS2| 247t
MPC2} QA Beamchecker PLUS9] ]
AHO] A, 714 £1.5% o E
o]
FAA FF = MPC2} QA Beamchecker PLUSZF]
Pearson A5 o|-§-sto] 71513
A5, A= FE {9 6, 10, 15 MV
o,
T °Fglh 04560 %

o] A%, 7)24k0) £2% o2 =74
ollA 247} 0.659= 7

HA] FAA19
© & UEREIL FFF §19] 6, 10 MVOA] 065322 73,
0.6972 733ro = Vbl HArAe] -9, el += 6,
T

)

BA
A F7149] 14 2o baselin
W Eejo] Z715He 212 ol
ofvAE ¥l &9] F2> MPCO] H
9] 6, 10, 15 MVollAl 27+ 0.33+0.27 %, 0.27+0.27 %,
0.30£0.26 %% =AEQaL, A FFF §19] 6, 10 MV
oA Zkz} 0.3040.26 %, 0.25+0.26 %= ZA= L, A
2}419] 6,9, 12, 16, 20 MeVoA] 22} 0.4840.37 %, 0.36
+0.28 %, 0.22+0.21 %, V 0.21£0.21 %, 0.23£0.22 %=
=40t (Fig. 4). QA Beamchecker PLUS®] -9 3% 9, 12, 16, 20 MeVolA 01902 & o}
A FF 119] 6, 10, 15 MVollA] Z¥2} 0,38+0.23 %, 0.30 BE 0.5852 B, 0.6792 78, 0.6668.2 7310 2 1}
+0.24 %, 0.23+0.18 %2 =L, A4 FFF 9] 6, ERGCH(Table, 3).
10 MVOllA ZFZF 0.26+0.18 %, 0.38%0.38 %= A= MPC®} QA Beamchecker PLUS 2.5 33A}A 1} 31 of
a1, AR 6,9, 12, 16, 20 MeVollA ZF2F 0.64+0.47 %, YA AR A ZFsE A EAE BRATE A o|A] A
0.23+0.17 %, 0.29%0.21 %, 0.284+0.2 %, 0.19%+0.15 %= AFA A o} oFsk A A S BTt
7= Ick(Table, 2),
MPC2} QA Beamchecker PLUSS ] &2 2t 24} Table 3. Evaluating beam output agreement of MPC and
QA Beamchecker PLUS
o . Pearson
Table 2. Mean and standard deviation of daily beam out— Energy correlation,
put of MPC and QA Beamchecker PLUS coefficient
Devices 6MV 0.659
Energy QA FF 10MV 0.677
MPC Beamchecker Photon 15MV 0.801
PLUS
ok 6MV—-FFF 0.653
6MV 0.33+0.27 % 0.384+0.23 % FFF
® 10MV—-FFF 0.697
FF 10MV 0.27+0.27 % 0.30£0.24 %
6MeV 0.190
Photon 15MV 0.30£0.26 % 0.23+0.18 %
9MeV
## | OMV—FFF 0.30£0.26 % 0.26%£0.18 %
FFF Electron 12MeV 0.585
10MV—FFF | 0.25+0.26 % 0.384+0.38 %
16MeV 0.679
6MeV 0.48+0.37 % 0.64%0.47 %
20MeV 0.666
9MeV 0.36+0.28 % 0.2310.17 % -
*0.8{r<1 : Very storng
Electron 12MeV 0.2240.21 % | 0.29£0.21 % 0.6¢r<08 : Storng
16MeV 0214021 % | 0.28+0.20 % 0.4¢r=0.6 : Moderate
N . e 0.2(r<0 4 : Weak
20MeV 0.23+0.22 % 0.194+0.15 % 0¢r<0.2 : Very weak
* Flattening filter(FF) ** Flattening filter(FF)
** Flattening filter—free(FFF) *** Flattening filter—free(FFF)
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Assessment of the usefulness of the Machine

for the determination of daily beam output

Performance Check system that is an evaluation tools

Department of Radiation Oncology, Gangneung Asan Hospital, University of Ulsan College of Medicine

Sang Hyeon Lee, Woo Sang Ahn, Woo Seok Lee, Jin Hyeok Choi, Seon Yeon Kim

Purpose: Machine Performance Check [MPC] is a self-checking software based on the Elec-
tronic Portal Imaging Device (EPID) to measure daily beam outputs without external installa-
tion. The purpose of this study is to verify the usefulness of MPC by comparing and correlat-
ing daily beam output of QA Beamchecker PLUS.

Materials and Methods: Linear accelerator (Truebeam 2.5) was used to measure 10 energies
which are composed of photon beams(6, 10, 15 MV and 6, 10 MV-FFF) and electron beamsl(6, 9,
12, 16 and 20 MeV). A total of 80 cycles of data was obtained by measuring beam output mea-
surement before treatment over five months period. The Pearson correlation coefficient was
used to evaluate the consistency of the beam output between the MPC and the QA Beam-
checker PLUS. In this study, if the Pearson correlation coefficient is; (1) 0.8 or higher, the cor-
relation is very strong (2] between 0.6 and 0.79, the correlation is strong (3) between 0.4 and
0.59, the correlation is moderate (4) between 0.2 and 0.39, the correlation is weak (5) lower
than 0.2, the correlation is very weak.

Results: Output variations observed between MPC and QA Beamchecker PLUS were within
2 % for photons and electrons. The beam outputs variations of MPC were 0.29+0.26 % and
0.30+0.26 % for photon and electron beams, respectively. QA Beamchecker PLUS beam
outputs were 0.31+0.24 % and 0.33+0.24 % for photon and electron beams, respectively. The
Pearson correlation coefficient between MPC and QA Beamchecker PLUS indicated that pho-
ton beams were very strong at 15 MV, and strong at 6 MV, 10 MV, 6 MV-FFF and 10 MV-FFF.
For electron beams, the Pearson correlation coefficient were strong at 16 MeV and 20 MeV,
moderate at 9 MeV and 12 MeV, and very weak at 6 MeV.

Conclusion: MPC showed significantly strong correlation with QA Beamchecker PLUS when
testing with photon beams and high-energy electron beams in the evaluation of daily beam
output, but the correlation when testing with low-energy electron beams (6 MeV) appeared to
be low. However, MPC and QA Beamchecker PLUS are considered to be suitable for checking
daily beam output, as they performed within 2 % of beam output consistency during the ob-
servation. MPC which can perform faster than the conventional daily beam output measure-
ment tool, is considered to be an effective method for users.

»Key word: Machine Performance Check (MPC), QA Beamchecker PLUS, Output, Pearson
correlation coefficient, Quality assurance
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