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Abstract

A conversing beam is firstly designed for radiosurgery by a neurosurgeon Leksell in 1949 with orthogonal
x-rays tube moving through horizontal moving arc to focusing the beam at target center, After two decades he
composits 201 source of the Co-60 for gamma knife which beams focused at locus, Several LINAC-based
stereotactic radiosurgery using the circular collimated beam which size range for 0.4~4.0 cm in a diameter by
non-coplanar multiarc have been developed over the decades, The irregular lesions can be treated by
superimposing with several spherical shots of radiation over the tumor volume, Linac-based techniques
include the use of between 4 and 11 non-coplanar arcs and a dynamic rotation technique and use photon
beam energies in the range of 6~10 MV, More in recent, static conformal beams defined by custom shaped
collimators or a mini- or micro-multileaf collimator (mMLC) have been used in SRS, Finally, in the last few
years, intensity-modulated mMLC SRS has also been introduced, Today, many commercial and in-house SRS
programs have also introduced non-invasive immobilization systems include the cyberknife and tomotherapy
and proton beam, This document will be compared the characteristics of dose distribution of radiosurgery as
introduced gamma knife, BrainLab include photon knife in-house SRS program and cyberknife in currently

wide used for a cranial SRS,
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Fig. 1. The cross-sectional view of the gamma knife
irradiator. The 201 sources of Co-60 are
focused at single locus.
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Fig. 2. Designed the isocenters in target lesion with 16mm and 8mm collimator. The target margin received
the 16 Gy and 8 Gy in 50% of target dose in surround normal brain. [from Eleca]
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Fig. 3. Showing the pattern of stereotactic moving beams. The dynamic conversing beam (a), dynamic arc
conversing beam (b), Non-coplarnar multiarcs (c) [17] and combined trans-multiple arc beams (d).
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Verification of Collimator Fixation

G225 G270 G315
PO P 41.0 P82.5

G45 G80 G135
P164.5 P206.0 P247.5

Mean distance 41.3 +0.5[mm]

Fig. 7. Verification on Beam alignment with fixation of collimator holder. The GO represents 0 degree, G90
for 90 degrees and G270 for indication of right and left lateral indications of the gantry movement
angle. The evaluated point (P) distance in mm was obtained from the exposed film.
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- /Voxel

Fig. 8. Showing the voxels and its absorbed dose
(Diw).
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5. Cyberknife

Cyberknifes= 659 AF=E 7H 23X 29
X-ray w o] Aotz dadE 7h&ske] 6 Mev
qUAE WEste= 28 A&7 2 FFetn
olth. Cyberknifeo] 74471 Hebd ¥ ¢lo] 24 (True
beam)g AM3lE R Hlgkelo] hgkalan AHFEol
=t

Cyberknife= o} Z¥ A Ag]Eo 2 ¥ XA A&7
Zheet = 77t Aztem 2 glo] 2w Wol Yl
A g AAE &lstd, HAAYA FeF
AR FAkst #4 o]FE FAO FH3H= IGRS

(Image guided radiosurgery)E& A3 3t}
Cyberknifeo] EAJ1]) 11+ Table 13} 2t}

Fig. 10. Collimation for Target Beam's eye view of angle (upper left) and its mMLC fited (upper right),
and 5 multiarcs (lower left) and its dose distrbutions in Brain Lab.
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