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1. Lumiscan 75 Digitizer

Limiscan 75 digitizer (Lumiscan 75 laser digitizer, Lumisys
Inc, USA)Y: #lo]A FQ(He-Ne Laser; 632.8 nm, 3 =
7]; 0.1 mm)-& A L3to] Al digitizer WHA 02, Z
A" 5 2804 APH o2 0001 lpmme] EE
2ol 7HARL 3500 AEAA FIAEOD)E FA A
=7 xol=¥ HlaF F2d 25 FAE FhollAE 0019
ZkS JERdAh 57 x7l|Al 147 x28" H7AA]l H 0.099
mm’e] Belso g 2 115 Ao A4 A vlgE & @

5% 4 9k
2. GafChromic Film

B odFo4] A& GafChromic H-E-2 Nuclear Asso-
ciate Aol A A2 MD-55-2 Selg 24 W3 37-0410]c).
MD-55-2 GafChromic H-E29] F4& HE A2 AHNuclear
Asscoiate, USA)7} A|23 #p2ol] B Fig. 13} o] o]%
F2& 7HA A ek H-golle Mo] fle 7t EoE
A}2] A (Ultraviolet) 2l 7} o] 23} WhALAef] HE-g-& 3lodA] A4
o] Z= A Watth(Fig. 2). MD-55-2 GafChromic =& Fig.
3ofl4 vehd AXHE F A9 {54615 nm, 675 nm)E
AR Qed FrdEe 2A5E 598 25, 282
=4 o]& AEsle A7bol| wEbA HE WAL 24
o e = Weel A HE 9, B T 3
o7 2700 % WA S Wshe 2SE UN7 ol
o A 2710l Hol ¥ o4 WA AR LE} 60

i

Clear Polyester - 2.6 mils

Clear Polyester - 1 mil

Clear Polyester - 2.6 mils

Fig. 1. Configuration of GafChromic dosimetry film; MD-55-2
(Provided by nuclear associates, USA).
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Unirradiated
GafChromic Film

Irradiated
GafChromic Film

Fig. 2. Un-irradiated GafChromic film & irradiated GafChromic
films.

Characteristic absorption spectrum of

GAFCHROMIC® radiochromic dosimetry media
0.6 5
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- ov

0.3 1

Absorbance

0.2

0.1

0.0 T T T T T T 1
550 575 600 625 650 675 700

Wavelength, nm

Fig. 3. Characteristic absorption spectrum of GafChromic radio-
chromic dosimetry media (major absorbance peak: 675 nm,
minor peak: 615 nm for 6 MV photon) (Provided by nuclear
associates, NY, USA).
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HEL 3~100 Gyl F2 A48 )" oy A=
15~25 Gy9] A#-g =Ast= AYrtsy] A4 2
BolAe AZSAS A= MD-55-2 Eo] Ajsl=
E ¥ dFelA Adsisit

3. 55 28 HME(Human Head Style Acrylic Phan-
tom)

Fig. 43k 2o ok2 R Agatel 173 8 eme) 7Y ¥
B 5y BES A% ok W¥el 10 om B
A AT F YRS ool VAT & DTS 4

st} 54 7h5s 5—% ARstgict. old, Al Aol A w4

80 mm
Micro-ion
chamber
Acrylic cap #
a HISt B0 Af 2|
ot3e|s
TR

Fig. 4. Spherical Acrylic Phantom, simulating a patient head.

A28k (Micro Chamber; Extradin A-14, USA, 0.009 cc)2} 7|
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Fig. 59} 2vh, 348 A9 FHEE 48AY D
Ag A A JeEiFEY) st 1, 24 g ioe 4
Qg 4 UehhE 3% WAAS Aol 3% Fiing o
Ak

o

rJd
ot

y=ax’+bx*+cx+d, a=2x 10", b=5x107",
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Fig. 59| 24435 Zal4 zAdZk g F3he9
WA 49EE AT ASE AL  Yalch. B
A X Foll A A Al M (15~30 Gy)ollA%
MD-55-2 GafChromic 0E-& 53 A194& Bof&rh

®] y=2E-09x*+5E-05x"+0.0148x+1.5392
2
4. R*=1
=
©
3
B 27
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Dose (GY)

Fig. 5. Calibration curve (Optical density vs. radiation dose) for
GafChromic film MD-55-2; Nuclear Associate.

GafChromic L &g zA] HMelo] AJallA 94 Az
2Aste] W] S3t Zolo] iR A% W3k ATHE ole
A2 3hg o] g3lo] FAY A} vl Zsliet. Fig. 604
vehd AxE o] &A@ 37 GafChromic & F 7k &

= 15 cmolld] 6 MV &b Wlol] tiat Dt J&e HolF
et A B ZL dgoz Hlo] ZPsH(10~20 cm)
Fig. 60l Yehd A% F 712 o] A= 3~4% F =9
o2 wolu: A HolF3 9} Fig. 7& 2Aokd|
)3t gl o] AgwslE HolZE) o] & AHash =4 4
79} GafChromic R & AFHE vlZslH FAE 449 3

129 —a— |on chamber

—e— GafChromic film
1.0+

0.8 1

0.6

D/Dmax

0.4

0.2

0 T T T T 1
0 5 10 15 20 25

Depth (cm)

Fig. 6. Depth dose for a 6 MV photon fleld with Ionchamber and
GafChromic film (field size: 1010 em’, SSD: 100 cm).

—a— GafChromic film
—e— |n Chamber

1201

80 -
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2 60 -
[o]
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401
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T T i T
-40 -30 -20 -10 0 10 20 30 40
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Fig. 7. Dose cross profile along the x-axis for a 6 MV photon
field with lonchamber and GafChromic film.
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853l 9
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A& 99.8%0] 1L, GafChomic

HE O
=271 v

501: GafChromic FimS2 0|88 M2t=H

] ol
9%l Bdal=

71—0] zAE o] o AT} 247t +£3% o9 kS Ho

Ak g AN B
Al 249 ) 43 ¥

90%, 50%, 12]3L 30%< Al
X BZAE Azl HAgsk
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=<
ey A
FEERA

Aoll Al Linapel
& AFREE
249 479 Ho|7h 0% Ac|AE

30% A kol A= 2.5

}eko 2 AFl%] GafChromic

=

sheleln Fig. 83} 72},

o} nl sy

0.8 mm, 50%/83 1.2

mme) %o] & HojFe}.

-30 -20 -10 0 10 20

30

Fig. 8. Relative dose distribution curves. (A) Comparison of calculated isodoses for
radiosugery treatment with those measured using GafChromic film MD-55-2 in a spherical
acrylic phantom, simulating a patient head, irradiated to a dose 1500 cGy, (B) measured
isodose curve which process with the RIT113 film dosimetry system.

Table 1. Absolute Dose Measurement (Gafchromic Film MD-55-2 and Micro Chamber) and Treatment Planning Calculation
(Linapel radiosurgery planning system), 5 arc Beam, 20 mm Cone, 1500 cGy at Isocenter

Dose measurement (cGy)

Error (%)

Beam Dose prescription (cGy)
Arc Ion-chamber Gafchromic film Ton-chamber/Prescription ~ Gafchromic/Prescription
1 299.35 290.78 300 —0.20 —-3.10
2 298.48 293.71 300 —0.50 —2.30
3 300.21 296.20 300 0.07 —1.30
4 300.18 289.36 300 0.06 —3.50
5 300.32 285.41 300 0.10 —4.80
Total 1498.54 1455.46 1500 —047 —3.00
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—— Abstract

GafChromic Film Dosimetry for Stereotactic Radiosurgery
with a Linear Accelerator

Seung Hee Han, Ph.D.*, Byung Chul Cho, Ph.D.", Suk Won Park, M.D.*,
Do Hoon Oh, M.D.*, Hee Chul Park, M.D." and Hoon Sik Bae, M.D."

*Department of Radiation Oncology, Kangdong Sacred Hearl Hospital, 'Department of Radiation Oncology,
Hallym University Sacred Heart Hospital, Hallym University College of Medicine

Purpose: The purpose of this study was to evaluate whether a GafChromic fim applied to stereotactic
radiosurgery with a linear accelerator could provide information on the value for acceptance testing and quality
control on the absolute dose and relative dose measurements andfor calculation of treatment planning system.
Materials and Methods: A spherical acrylic phantom, simulating a patient's head, was constructed from three
points. The absolute and relative dose distributions could be measured by inserting a GafChromic film into the
phantom. We tested the use of a calibrated GafChromic film (MD-55-2, Nuclear Associate, USA} for
measuring the optical density. These measurements were achieved by irradiating the films with a dose of
0-112 Gy employing 6 MV photon. To verify the accuracy of the prescribed dose delivery to a target isocenter
using a five arc beams (irradiated in 3 Gy per one beam) setup, calculated by the Linapel planning system
the absolute dose and relative dose distribution using a GafChromic fim were measured. All the irradiated
films were digitized with a Lumiscan 75 laser digitizer and processed with the RIT113 film dosimetry system.
Results: We verified the linearity of the Optical Density of a MD-55-2 GafChromic fim, and measured the
depth dose profile of the beam. The absolute dose delivered to the target was close to the prescribed dose
of Linapel within an accuracy for the GafChromic fim dosimetry (of £3%), with a measurement uncertainty of
1 mm for the 50~90% isodose lines.

Conclusion: Our results have shown that the absolute dose and relative dose distribution curves obtained
from a GafChromic film can provide information on the value for acceptance. To conclude the GafChromic film
is a convenient and useful dosimetry tool for linac based radiosurgery.

Key Words: Stereotactic radiosurgery, GafChromic film, Absolute dose, Relative dose, Optical density
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