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Abstract Recently, stereotactic radiosurgery using a linear accelerator is becoming the
center of interest. To perform stereotactic radiosurgery using a linear accelerator, it is
necessary to study the fundamental examinations; these include making the collimators for
high energy X-ray narrow beams, measurement of dose profiles of narrow beams, and
irradiation methods for stereotactic radiosurgery. Field sizes of narrow beams were mea-
sured; they were 9 mm, 18 mm and 27 mm in diameter. TPR (Tissue Peak Ratio) and dose
profiles of high energy X-ray narrow beams were also measured. The high energy X-ray
narrow beams obtained with these collimators satisfy clinical requirements for stereotactic
radiosurgery, as indicated by measurement of TPR and dose profiles. The main irradiation
methods for stereotactic radiosurgery include dynamic rotation, precessional convergent
irradiation, and multiple non-coplanar converging arcs method. Considering the dose
profiles, isodose curves, and locus maps constructed by three dimentional culculation using
computers; dynamic spiral irradiation, combined dynamic rotation and precessional conver-
gent irradiation, is superior method for stereotactic radiosurgery. However, if this method is
performed clinically, a particular treatment table is necessary. On the other hand, the
multiple non-coplanar converging arcs method needs no drastic linear accelerator reconstruc-
tion, nor treatment table; and dose profiles, isodose curves and locus maps for this method
are relatively satisfactory. Thus, the multiple non-coplanar converging arcs method is the
most appropriate irradiation method for stereotactic radiosurgery usin ir accelerator.
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A A plan of the collimator for high energy X-ray narrow beams.
B: The collimator for high energy X-ray narrow beams.
collimator size; 5 mmg
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Fig. 2. The collimator for high energy X-ray narow beams mounted on the
main body of the LINAC.

Fig. 3. Illustrations of the irradiation methods for stercotactic radiosurgery.
A’ Dynamic rotation. B! Precessional convergent irradiation. C: Dynamic spiral irradiation (DSI).
D’ Multiple non-coplanar converging arcs method.
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Fig. 4.

Head rando phantom used for accurate collimator measure-

ment and assessment of the irradiation methods. 4 films are put

between the planes of it.
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Fig. 5. Linac graphies of high energy X-ray narrow beams. Field
size A, 9 mmeg, B! 18 mm¢ C; 27 mmg
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6. TPR (Tissue Peak Ratio) curves of

high energy X-ray narrow beams.

10MVX-ray, Field size; 9 mmg,

Source-chamber distance (SCD); 100

cm.

[J: TPR measured by 0.6 ml ionization

chamber.

(O: TPR measured by 0.2 ml ionization

chamber.

A TPR measured by 0.0092 ml ioniza-

tion chamber.
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Fig. 7. Dose profiles and isodose curve of high energy X-ray narrow beams.
Field size; 9 mmg

Fig. 8. Locus maps of narrow beams at the plane 4 cm above
the plane included the target, in the irradiation methods
for stereotactic radiosurgery, constructed by three
dementional calculation. A: Dynamic rotation. B:
Precessional convergent irradiation. C. Dynamic spiral
irradiation (DSI). D: Multiple non-coplanar converg-
ing arcs method.
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Schematic illustration of the coordinate system.
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Fig. 10. Linac graphies at 4 planes on Multi-
ple non-coplanar converging arcs
method.

A’ The plane 5.08 cm above the plane
included the target.

B! The plane 2.54 cm above the plane
included the target.

C: The plane included the target.

D! The plane 2.54 cm under the plane
included the target.
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Fig. 11. Linac graphies at 4 planes on

Dynamic spiral irradiation (DSI).
A The plane 5.08 cm above the plane
included the target.

B: The plane 2.54 cm above the plane
included the target.

C: The plane included the target.

D: The plane 2.54 cm under the plane
included the target.
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Fig. 12. Linac graphies at 4 planes on
modified Dynamic spiral irradiation
(DSI).
A The plane 5.08 cm above the plane
included the target.
B: The plane 2.54 cm above the plane
included the target.
C: The plane included the target.
D: The plane 2.54 cm under the plane
included the target.
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Linac graphies at 4 planes on
modified Precessional convergent irra-
diation.

A The plane 5.08 cm above the plane
included the target.

B: The plane 2.54 cm above the plane
included the target.

C: The plane included the target.

D! The plane 2.54 cm under the plane
included the target.
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