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A conversing beam is firstly designed for radiosurgery by a neurosugern Lars Leksell in 1949 with orthogonal
x—rays tube moving through horizontal moving arc to focusing the beam at target center. After 2 decades he
composits 201 source of the Co—60 for gamma knife which beams focused at locus. Sveral 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 tumour volume. Linac based techniques include
the use of between 4 and 11 non—co—planar arcs and a dynamic rotation technique and use photon beam
energies in the range of 6~10 MV. Reviews of the characteristics of several treatment techniques can be found
in the literature (Podgorsak 1989, Schell 1991). 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. Showing the pattern of stereotactic moving beams. The dynamic conversing beam (a), dynamic arc conversing beam (b),
Non-coplarnar multiarcs (c) and combined trans-multiple arc beams (d).
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Table 1. Summarized the features of Gamma knife, BrainLab and Cyberknife

Features/unit

Gamma knife?”

BrainLab”

CyberKnife

Photon source

Output (monitor units)/
variable

Penumbra of circular
collimators

Collimation system
Flattening filter

Bunker requirements
Dose delivery

Extracranial treatment
Complex target method

Fractionation capability
Dedicated radiosurgery unit
Average treatment time per
SRS case

Software features

Advantages

Misadvantages

Gamma ray
~3.5 Gy/min, at installation

2.2 to 8 mm—-f (helmet size

and X, y, z planes)
Circular, donut type array
NA

Shielding for standard Co-60
Static point of convergence

No

Multiple shots

High conformality

Low homogeneity

Less efficiency

No

Yes

Dependent on cobalt half-life

Image fusion

Automated treatment planning
Automatic positioning system
Plan comparisons

Ideal for functional lesioning

Minimal preventive maintenance

Simple quality assurance

Cobalt reload

6,15 MV x-ray
100~900 MU/min, yes

<3 mm for all cones

Circular or micro-multileaf

Yes/promotes homogeneous
dose across beam profile

Standard LINAC bunker

Isocentric dynamic or circular
arc rotation

Static segmented fields
(IMRS/IMRT)

Yes

IMRT/IMRS/dynamic arc

High conformality

High homogeneity

Highest efficiency

Yes

Yes

20~40 min

Image fusion

Automated treatment planning
Arc and intensity modulation
Forward and reverse planning

Versatility (SRS, IMRS)
Efficient, single isocenter
solutions

Most dose homogeneity
Fractionation

Extracranial targets

More preventive maintenance

Cobalt decay a dose rate variable More quality assurance

Geometric constraints of fixed
frame application

High output required for
IMRS/IMRT

x-band/6 MV
300/no (400 for CK Express)

<7 mm for all cones

Circular
No/inhomogeneous dose
across beam profile
Requires 4-m ceiling height
Isocentric and nonisocentric
circular rotation

Yes

Nonisocentric
High conformality
High homogeneity
Less efficiency
Yes

Yes

40~60 min

Image fusion

Automated treatment planning
Nonisocentric

treatment planning

Forward and reverse planning
Versatility (isocentric vs
nonisocentric)

Higher daily patient volumes
Infinite source of photons
Fractionation

Extracranial targets

More preventive maintenance
More quality assurance
Longer treatment times with
lower output
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