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A Method of Stereotactic Radiosurgery Using A Linear Accelerator

Soo Kyung Na - Jai lll Park*
Dept. of Radiotechnology, Kim Chun Junior College
Dept. of Radiationoncology, Yon Sei University Hospital*

A modified irradiation technique utilizing a linear accelerator for radiation surgery within
the brain was performed in 41 cases of patients with anteriovenous malformation{ AVM),
astrocytoma, meningioma, etc.

The treatment planning and dosimetry of small field for stereotactic radiosurgery with
10 MV X-ray isocentically mounted linear accelerator will be presented dose with field
size, the central axis persent depth dose and the combined moving beam dose distribu-
tion.

The three dimensional dose planning of stereotactic focusing irradiation on small size
tumor region was perfomed with dose planning computer system({Therac 2300) and was
verified with film dosimetry.

The more the number of strip and the wider the angle of arc rotation, the larger were
the dose delivered on tumor and the less the dose to surrounding the normal tissues.

In this study, the using machine and method was as following.

1) Apparatus : NELAC—-1018 10 MV X —ray.

2) Strip No. : Select the 5—7 strips.

3) Cone and field size are from 1X1cm? to 3.56X35cm? and special circular cone de-
signed for the purpose of minimized the risk to normal tissue and those size are 0.7~3.
6 cm ¢.
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Table 1. Cases of patient

Diagnosis No Total

AVM 21
Astrocytoma
Craniopharyngioma
Meningioma

Metastatic brain tumor
Oligodendroglioma
Pineal gland germinoma

=N W W W wagl

Choroid plexus papilloma 41
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Fig. 1. Procedure of radiosurgery
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Fig. 2. The photograph show finding of phantom
model.
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Fig. 3. The photograph show CT scanning.
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Fig. 4. The photograph show angiographic loca-

lizer and stereotactic fixation device.
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Fig. 5. The photographs show lesion center determine of CT with DSA, and calculating coordin-

ates on CT scan.
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Total monitor dose : 3021 ¢Gy

Total angle : 540

Strip F.S Couch Gantry Catculation

1509 Mean TMR 83.5

1 2.8cmy Tumor dose 500

¢ Monitor dose 695

00 3ge Dose per degree 5.79

2100 Mean TMR 86.2
2 2.8cm Tumor dose 500
¢ Monitor dose 659
0 3300 Dose per degree 5.49
1400 | Mean TMR 87.5
. 3 2.8cmy Tumor dose 416
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Fig. 7. Radiosurgery treatment dose plan.
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Fig. 8. Small field circular cone. The aperture of
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Fig. 9. The photograph
show stereotactic radio-

surgery.
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Fig. 11. Dose profiles for three radiation fields,

1x1, 2x2 and 3X3cm?% The solid curves rep-

resent in a head phantom in the direction of the

incoming beam for the 5 strips X 160 arc angles.

The dashed curves are calculated profiles in the
plane of single full rotation.
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Fig. 12. Dose profiles of 360° 160° X5 strips

and 150° X7 strips rotation of 10 MV X-ray

with dose rate of 100 ¢Gy per 360° full rotation
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