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A&ttt kel A 2 & W™ (Blue phantom,

ITa

0.5+0.15 mm

Fig. 1. Stereotatic diode detector. It has effective measurement
point 0.5+0.15 mm and diameter of active area 0.6 mm.

Wellhofer, Germany), A -5+A](Dosel, Wellhofer, Germany),
YA thol Q& 712%7|(SFD, Wellhofer, Germany), ©|-2%
2]3HCCOo1, CC13, Wellhofer, Germany)% ©|&slo] =43}
ack A9A thole s A&V pd Al HEY] A A
L33, FE ZAHL 051015 mm, H =71 0.95/0.5
mm (side. thickness), active areax= 93], active area] A&
2 0.6 mm, active volume 77+ 0.06 mmo]t}(Fig. 1). o]-&
A2t Cavity volumeS CCO1, CC13o] Z+Z+ 0.01, 0.13
cm’, Cavity radius:= 1, 3 mmo|t}.
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30 cm ZolollA F83ks Fgich AR iEe 247
o RE71% Bl 2R HESl AAS vlszas] 913 by
&) AR 2 10 em 219} 20 cm Zeloll 8] A1
H|(PDD,/PDD) & ©]-8-3l3ich 3782 33] uby ZA43sle
s 319l chFig 2A).
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2. AMzkE2QIXKOutput factor) EX

QA AY-EEL ARE 100 ne2 S, 6
MV 441 o] Segle). A7e] 371 ol &3ted 6 MV
el Ao AR 15 em Zolold] 2AE o
ek 2 A7l gk A= AAE EA4s] Slste] &
Azke 10X10 em” AW zAbdoll A7F3H(Normalize) 3}

9ok (Fig. 2A).
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Fig. 2. (A) The schematic of
PDD and output factor. (B) The

schematic of beam profile.
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) _ 80%)oll i3t HEEH S vlasly] fsle] AIgEHE &
3. MZETE (Beam profile) EX . I ’

oA wkged Z71E FAB g vlazslsih
Agzmc e AY-FH 7 722 100 cmO.2 3k, 6 MV

FAAE ol gt 1010 em® ZHE 2T} A9 2z 1

A BAATE A& FeElely A7 10, 30 mmE o] &3k

ZzA A 27 AET)E o8] FA83kE Tk 7t AE7)e] ARAdgtg 3k Hrksh] A% AR
ZAE 5 cm ZolollA HE7|E Fobd WFo g o] 547 AFFREE ZA0AE 10 cm Zol9t 20 cm ZoollA ] A
v ZAsedck HE7]= 24 WollA 1 mm 7HHoF o] 2] (PDD,o/PDDyo) & H]agt Z7h 273 5 mm F2]#|o]E]
E5ld3, vheo] ojodol =AM sARlEdA = AR = olA] CCO1 50%, CC13 58%, SFD 51.3% & Z#=$ 3, SEFD
Azke od7] fJsled 0.5 mm HH o= OIE*P A cH(Fig. 2B). £ 7IF2o2 F7kE vl CC132 13%9] T 7hs viebsk
AFZFHEs SAE ghllA FEdeE velie A EQ t} o] A HE7] AF o] =AWl Fie] THEA] @9k
HE2) % (Full Width Half Maximum)-& °40i 7t A&7 gk uirelck. A7 5 mm FE|wlolElE AlLdt ok A
SN vtk 2 HE7]oA vhged 4 (20~ grlole] ZAM A= HE7] ¥ Xol7t H 1% vh& U

Elch(Table 1).
10X 10 cm® Auks =z ol| AF3lel Aekxeolz 24
Table 1. PDD was measured at SSD 100 cm, 6 MV and field °© Frdell Batsbet A=At 5

1o Z] =L
size 10x10 cn’ from individual detectors in SRS collimator ¢ A= I 7S wladk 23 A7 5 mm Z2ldo|E oA
5, 10, 20, 30 mm. PDD at 10, 20 cm was measured for a CCO1 61%, CC13 24%, SFD 85%% ey, 217 10 mm

comparison of beam quality Zag]|o]E]ol|A] CCO1 85%, CC13 71%, SFD 94%= 1 }E}
CCol cc13 SFD th o] SFDE 7I£oE H7Hle Wl A7 5 mm Z2||o]
5 mm 05 0.58 0.5 ElollA] CCO1 28%, CC13 72%= X9, 217 10 mm Z2|d)|
10 mm 0.54 0.54 0.53 oJE]ollA] CCO1l 9.6%, CCl13 25%9] T}AH7}= Jebyct
20 mm 0.54 0.54 0.53 (Table 2).
30 mm 0.54 0.54 0.53 -
: AegZH sy Z2A|AE WX Z(FWHM)S =43 Ay
10x10 sz 0.58 0.58 0.58 v o1 = ooﬂ i ]"v(F )E SR \'—_"‘4"

Z73 10 mm Zg|Ho]e]ollA4] CCOl 10.3 mm, CC13 10.2
mm, SFD 10 mmZ ZAE 3, 7AZE7] ¥ Hu 3%2] 2o

| =R o R 7] A AN 74;‘& J—E
Table 2. Output factor was measured with maximum depth at = 2girk 474 30 mm Ze|el|elejel A= Al s

1.5 cm. For analyzing output factor about individual detectors, 30.3 mmE YE}FHCH(Table 3).
the data normalized at field size 10x10 cm’ vieod o A 10 mm Zgdo]e]ollA CCO1 7.1 mm,
CCo1 CCl13 SFD CC13 9.4 mm, SFD 32 mmZ ZA=93, 27 30 mm E2]
=
5 mm 0.61 024 085 mlo]e]of|A] CCO1 6.7 mm, CC13 11.4 mm, SFD 4 mm& =
10 mm 0.85 0.71 0.94 = et o] SFDE 7IE22 B7Hle vl A7 10 mm
20 mm 0.95 091 0.94 ZE|o|E]ol|4] CCO1 122%, CC13 194%= R332, &7 30
30 mm 0.974 0.96 0.97 mm Z2]wo]ElolA] CCO1 68%, CC13 185%2] Wh&ed =17]

10x10 cm’ 1 1 1

=712 UebicH(Table 3).

Table 3. Beam profile was measured at SSD 100 cm, 6 MV and field size 10x10 em’ from individual detectors in SRS collimator ¢
10, 30 mm. The FWHM and the penumbra width (20~80%) were measured for a comparison of the spatial resolution and penumbra

region in individual detectors (Unit: mm)
CCol CC13 SFD
FWHM 20~80% FWHM 20~80% FWHM 20~80%
10 mm 10.3 7.1 10.2 9.4 10 32
20 mm 30.3 6.7 30.3 114 30.3 4
10x10 cm’ 100.9 8.6 101.3 12.2 100.9 6.6
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Abstract

Evaluation of Detector Dependency on Collimator in SRS:
Compared Detectors; CC01, CC13, SFD

Yong Ki Bae, Dong Wan Bang, Byung Moon Park, Min Yeong Kang, Yeon Rye Kim'

Department of Radiation Oncology, Kunkuk University Hospital, Seoul,
"Department of Radiologic Technology, Choonhae College of Health Sciences, Ulsan, Korea

Purpose: To evaluate the detector dependency in the various collimator size for Stereotactic Radiosugery (SRS).
Materials and Methods: This study was performed with 6 MV photon beam (Varian 21EX, Varian, US) and the
measurement detectors are used by ion chamber CCO1, CC13 (Wellhofer, Germany) and stereotactic diode
detector (SFD, Wellhofer, Germany). SRS collimator size was used by ¢5, 10, 20, 30 mm (Brain Lab, Germany).
Percentage depth dose (PDD) was measured at SSD 100 cm and field size 10x10 cm from individual detectors.
Ouput factor was measured by using same setup of PDD and with maximum dose depth. Data was normalized at
field size 10x10 cm. Beam profile was measured at SSD 100 cm in SRS collimator ¢ 10, 30 mm and field 10x10
cm and a comparison of FWHM (full width half maximum), penumbra width (20~80%).

Results: The CC13 detector was overestimated 16% than other detectors from the PDD in the 5 mm collimator.
Output factors were underestimated CC01 28%, CC13 72% in the 5 mm collimator and CC01 9.6%, CC13 25% in
the 10 mm collimator than the SFD. Maximum difference was 3% at the FWHM of the dose profile in the 10 mm
collimator and difference of the 30 mm collimator was 0% at the FWHM. Penumbra width was increased CCO1
122%, CC13 194% in the 10 mm collimator and CC01 68%, CC13 185% in the 30 mm collimator than the SFD.
Conclusion: It is very important for accurate dosimetry to select a detector in small field. The SFD was considered
with the most accurate dosimeter for small collimator dosimetry in this study.

Key words: stereotactic radiosugery (SRS), ion chamber, stereotactic diode detector (SFD)
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