S B R ISSN 1226-2854

HHIERT19] AZAIH| st | Xz STHUHM dE7(2] M2 Sd &4

- Dosimetric Characteristics of Detectors in Measurement of Beam Data
for Small Fields of Linear Accelerator -

Stojc] LSokM el BAMES st - StATHStm WA St}
313 > 2= o
T - RS - W - HQA - AR - kg

— FBEE —

A7IE71E 7SR sl A7 |2dgApdRIgst A A PITsdM s ABAA 29| SxApPd
theh AR AFREE A7) fleite sAlxos axabde] AR W AR S0l A= oo}
ot 53] axAbae] W AR S A 7R FAR A el S s, e
3 AE7e Al JFeE UF HES HE] o] Tasitt wehM & dreMe AETIe] 2=
APl thgk | Als S Sloid AR A7 5A4S doparat sl AE7RE 0.01cc o}
0.13cc 39| oledzlsn AeiHriole =g AM8aIIor], W A BAUGEMVEE 15MV)ol Tt
ZAPE G718 2x2em’A 5x5em™7MA] WEAA 24 FEVNE ol83te] HoldFuln g, AIEHAT,
a3 HSHEE S8t

Canl ol HelHttele = AZE71E o83t PDDy/PDDyp 2% 2 em” ZAMAL] 7% 6 Mve} 15
MvelA] 212} 1.020%9} 0.12% ol B9Ith. 3x3cm” o] ZAMHAME 7 HE71E o183t Lolzl
PDDxy/PDD1o2] Fol7} 6 MV} 15 Mvelld] 2kt 3t 1.15%2} 0.71% o193tk Caol ol 23t g 91xct
ol HEVE ol8% AFEHAT 54 A, 2x2cm” ZAPEY] §- 6 MV} 15 MVeIlA] 0.5%9} 1.5%
ool UXSALE. 3x3em® ol de] ZAFAE 24 7E719] o7t 0.5% ool itk 7] zlolelx
A" SR Wage AAHHeles HEr1e] A 6Mvek 15 MVelk] ZZF et 2.7 mme} 3.5
mm, CCO1 o]&Helgte] 739 ZAZF et 3.4 mme} 4.3 mm, CC13 o]&e|ske] A 242t St 5.2 mme}
6.1 mmo] it

ol2 §3f oldFuEg AFEHAF 34 A 2x2cm’ ZAPENE 001 ol R A9t
°o]e= HEV|E 3x3cm’oM 5x5cm’ ZAMHANE 2 HE719] ARGl 7hsd Zlom wdEr) e
aAPe] el Ageet RiSH=e] whags S| st fraAFo] 2k ccol ol2delgk A4
Hrpolo = HE7] ARg3h= Aol BlEsiAl:

S8 Ol 2apd, SR, Zoldgie s, WEHE, 227

)

* 4elooizd 79 279, 13 Alkjeleoi2d 89 9%, 23k 44
(20129 99 49), 2PU(20121 94
FAIAZE: GRS, (210-TI)ARLE 254 AT 5 3
gAteln) 7ol HAEestal
Tel : 033—-610—-5315, C.P, : 010—2994—-4603
E-mail : wsahn@gnah, co, kr/nural202@gmail, com

- 265 —



gha71sst Vol 35, No. 3, 2012

[. M 2
2T AF7IE7IE o817t WA R Al7IEUA
Z]|&(Intensity—modulated Radiation Therapy, IMRT),
A7 ZAHA 4% (Intensity—modulated Radiosurgery,
IMRS)¥} A& A A 42 (Stereotactic  Radiosurgery,
SRS)so] 9] AR jlew, o= BdEA] 5o
7he A FasleldA EAA Ao LRSS A=
dl Qb ol ARI|HE BAHOR AFAMHS of
8317 ulEo] X ZABA|AE(treatment planning sys-
tem)of|A AlZguet AFALREEE @7] QA= vt
TA] APl gt Aeket B AFRE(beam data)E &
Sdl= Zo] atE,

N
i)
N

o
N
=)
Mo
=
-z
=
N
riu
)
o
2
i)
e
filo
)
op
ok
ol
Ho

=719 Fao tigt S Briekdich Al 54
Ao A Fu)7} 0.6 ce?l ol 2H2TollA 2 6% o4
o] zpol7} WHA¥RE ¥k, Ful7} 0,015 ceQl o] 24 2|oh
2% ool A ZAGAILRS] AL & A=
= RSkt T vl=rofshEe]elE](American Asso
ciation of Physicists in Medicine, AAPM)oJAl= A3
714719 ¥l AR commissioningS 3t A =4
Aploh Rlel WAE WS, AeAel AE
= SleiA= olvA, A=k, e A=FE o] A
a7t ke 42715 A8 A Ausk o, et
A AF7HE719] aFAPES o83 WA A=A A
st H Am SHS Aside a2 Y A S
A3 HE71E Adske Zlo] SasHA Ho 53] o]

ARG ofuA, MFE, el ARAe] it v
Mebh 2, tholeE gE71h Hold F4 Hofs)

L5 [¢)

wo gz (sensitivity) RS ¥ Am FS A e
AgE| T gk,

weby B Aol azA EHoAN QAo
de] olgul 9& Aol &S olerelatyt HelHrt
olOE AEVE AMESle] Zoldpuleg, AHurEe
S aElT WAEEEE ZASl 2 4ol 24 AR
= wasilth olg BA azAlolAe) 7 &1
MY B4 9 R84 B/RELA Sheict,

=
&
o7
Ad
ot
IR

2 ARollA AP WA ZARES 98l 6 MVeL 15
MV FxpA el AEH7157)(CL21iX, Varian, Palo Alto,
USA)E ARSIt AmARE W AR 24 9l A2
AL 2] FAA dare)Fola] Hishs EAMHES Al
At B oA 2x2cm’, 3X3cm’, 4X4cm’
23 5x5em” AR dislol 7k Ao B4
7¥skiet. HE71= 0.01 ccF] 9] o] 24 2gHCCO1, IBA
Dosimetry, Germany), 0.13cc H1]9] o] 24 2|3HCC13,
IBA Dosimetry, Germany)i} AZAriolet HZEV|
(SFD, IBA Dosimetry, Germany)S AFE3}$13l Table 1
of ARt Alds vehisle S8dH= & WEBlue
phantom, IBA Dosimetry, Germany), Z&FA|(Dosel,
IBA Dosimetry, Germany)E ARSI,
Accept(version 6.6) AZEQO]E ARESlo] &4 AaEs
BASn BE 240 3 i 245 Bagd A
gatct, 18719] WaHdirection) S ol ST )
Holes 127] mRoAl W H3 S5 A
o, zAdelA 7k 48719 M S4E Bk A
AL EE] HANS 98] 27EE W ARel 2ol
Mg, AR, 1o WEEEE ek,
0013 oleelge AjHoR T fE A8 AN WL
ol 22 em'ZAEOIAE W A2 2N Alsiict

OmniPro—

Table 1, Specifications of ion chamber and diode detector used in the study.

Type Model Sensitive volume Length Length/height
ccot 0.01 cm” 2.0 mm 3.6 mm
Ion chambers 3
CCl13 0.13 cm 6.0 mm 5.8 mm

Chip size(side/thickness)

0.95%0.5 mm

Diode detector SFD

Thickness of active volume

0,06 mm

Diameter of active area

0.6 mm
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Table 2, Percent depth dose for 2x2cm’ to 5x5cm’ of 6MV and 15MV photon beams with various detectors, The
beam quality for photon beams was specified by the ratio of percent depth dose at 10cm and 20 cm depths in a water
phantom, respectively.

Energy Beam quality Detector 2x2 cm’ 3x3 cm’ 4x4 cm? 5x5 cm’
CCo1 0.524 0.539 0.549 0.556
6 MV PDD,o/PDDyg SFD 0.529 0.539 0.538 0.543
CC13 - 0.536 0.541 0.546
CCO01 0.619 0.628 0.626 0.628
15 MV PDD,y/PDDyy SFD 0.618 0.617 0.622 0.624
CC13 - 0.623 0.626 0.629
1.05 4 1.05
1.00 o 1.00 -
S 5
G 5
& 0.95 & 0,95
g g
> 3
) 0
0.90 - 0.90 -
—=—SFD —=—SFD
——CCO01 —o—CCO01
—a—CC13 ——Cc13
0.85 T T T T T ) T ! 0.85 T i T T T ) T
2 3 4 5 2 3 4 5
Field size (sz) Field size (cmz)

(a) (b)

Fg, 2, Output factors measured with three detectors under () 6 MV and (b) 15 MV, Squares: stereotactic diode detector;
circles: CCO1 ion chamber; triangles: CC13 ion chamber,
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Table 3, Penumbra widths of various small field sizes and depths of scanned profiles for 6 MV and 15 MV photon beams

at a 0° gantry angle with water phantom,

Penumbra width (mm)

Erergy Depth Detector 2x2cm’ 3x3cm’ 4x4cm’ 5x5cm’
CCo1 3.0 3.1 3.2 3.2
( 1d)crn) SFD 2.3 25 2.6 2.6
CC13 - 4.8 4.9 5.0
CCo1 3.3 3.4 3.5 3.5
6 MV 5cm SFD 2.4 2.7 2.9 29
CC13 - 5.1 5.3 5.4
CCo1 3.3 3.6 3.7 4.0
10 cm SFD 2.6 29 3.1 33
CCl13 - 5.4 5.0 5.7
CCo1 4.0 4.1 4.2 4.3
Armax SFD 2.9 3.3 3.4 3.6
(2.8 cm) ‘ ’ ' '
CCl13 - 5.7 5.8 0.0
CCo1 4.1 4.4 4.5 47
15 MV 5cm SFD 3.1 3.5 3.9 4.0
CCl13 - 0.0 0.2 0.3
CCo1 4.2 4.8 5.0 5.0
10 cm SFD 3.3 3.9 4.2 4.5
CC13 - 0.3 0.5 6.7
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Fig. 3. Dose profiles scanned at 5.0 cm depth in the water phantom using SFD, CCO1, and CC13 detectors: (@) 2x2 cm”
for 6MV; (b) 2x2cm” for 15MV; (¢) 3x3cm® for BMV; (d) 3x3cm? for 15MV; (€) 4x4cm® for 6 MV; () 4x4 cm® for
15MV; (g) 5x5cm” fields for 6MV; (h) 5x5cm’ fields for 15 MV, Squares: stereotactic diode detector; circles: CCO1 ion
chamber; triangles: CC13 ion chamber,
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Dosimetric Characteristics of Detectors in Measurement of Beam Data
for Small Fields of Linear Accelerator
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DDepartment of Radiation Oncology, Gangneung Asan Hospital,
University of Ulsan College of Medicine

Z)Department of Radiological Science, Hanseo University

Aquisition of accurate beam data is very important to calculate a reliable dose distribution of the treat-
ment planning system for small radiation fields in intensity-modulated radiation therapy(IMRT) and stereo-
tactic radiosurgery(SRS). For the measurement of small fields, the choice of a suitable detector is important
due to the shape gradient in profile penumbra, the lack of lateral electronic equilibrium, and the effect of
effective detector volume, Therefore, this study was to analyze the dosimetric characteristics of various de-
tectors in measurement of beam data for small fields of linear accelerator. 0.0lcc and 0.13cc ion chambers
(CCO1 and CCl13) and a stereotactic diode detector(SFD) were used for measurement of small fields. The
beam data, including the percent depth dose, output factor, and beam profile were acquired under 6 MV
and 15 MV photon beams, Measurements were performed with the field size ranging from 2x2 cm” to 5%5
cm’,

For 2x2cm” field size, the differences of the ratios of PDDgy and PDDyy measured by CCO1 and SFD
detectors were 1.02% and 0.12% for 6 MV and 15MV photon beams, respectively, For field sizes larger
than 3x3 cm’, the differences of values of PDDy/PDDyy obtained from each detector were 1,15% and
0.71% for 6 MV and 15MV photon beams, respectively, The output factors obtained from CC01 and SFD
for 2x2em” field size were within 0,5% and 1.5% for 6 MV and 15 MV, respectively. The differences in
output factor of three detectors for 3x3cm” to 5x5cm” field sizes were within 0,5%, Profile penumbras
measured by the SFD, CCO1, and CCl3 detectors at three depths were average 2.7 mm and 3.5 mm, 3.4
mm and 4.3 mm, and 5.2mm and 6.1 mm for 6 MV and 15 MV photon beams, respectively.

In conclusion, it could be possible to use of the CCO1 and SFD detectors for the measurement of per-
cent depth dose and output factor for 2x2 em” field size, and to use of three detectors for 3x3 cm” to
5x5cm” field sizes, CCO1 and SFD detectors, consider ably smaller than the radiation field, should be
used in order to accurately measure the profile penumbra for small field sizes.

Key Words : small field, output factor, percent depth dose, beam profile, detector
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