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Fig. 3. Characteristic absorption spectrum of GafChromic
radiochromic dosimetry media(majorabsorbancepeak: 675
nm, minor peak: 615 nm for 6 MV photon) (Provided by
nuclear associates, NY, USA).
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Fig. 1. Configuration of GafChromic dosimetry film;
MD-55-2 (Provided by nuclear associates, USA).
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Fig. 2. Un-irradiated GafChromic film & irradiated
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Fia. 4. Spherical AcrylicPhantom, simulatinga patient head.
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Fig. 5. Calibrationcurve(Opticaldensityvs. radiation dose)
for GafChromic film MD-55-2; Nuclear Associate.
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Fig. 6. Depthdosefora6MVphotonfieldwithlonchamber
and GafChromicfilm (fieldsize:10x 10 cm? SSD:100cm).
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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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Fig. 8. Relative dose distribution curves. (A) Comparisonofcalculated isodoses for
radiosugery treatment with those measured using GafChromic film MD-55-2 in a
sphericalacrylic phantom,simulating a patienthead,irradiatedtoadosel1500cGy,
(B)measured isodosecurvewhich process with the RIT113 film dosimetry system.

Table 1. Absolute Dose Measurement (Gafchromic Fiim MD-55-2 and Micro Chamber) and Treatment Planning Calculation (Linapel
radiosurgery planning system), 5 arc Beam, 20mmCone, 1500cGyatlsocenter

Dose measurement (cGy) Error (%)
Beam Dose prescription (cGy)
Arc lon—chamber Gafchromic film lon—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 -0.47 -3.00
1)
99.8% , GafChomic N
97% + 3%
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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 Heart Hospital, ' DepartmentofRadiationOncology,
Hallym University Sacred Heart Hospital, Hallym University College of Medicine

Purpose: The purpose of this study was to evaluate whether a GafChromic film 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
and/or 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 film 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 film, 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 film 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



