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Studies on a Technique of Precessional Convergent
Radiotherapy with 4 MV X-Rays

Hirofumi Anno, Sukehiko Koga and Akira Takeuchi
Department of Radiology, Fujita Gakuen Health University School of Medicine

Research Code No. : 601
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In order to get higher concentration of the beam within the target volume and steep reduction of
the dose outside of it, new technique of convergent radiotherapy by using 4 MeV linear accelerator was
presented. The technique was consisted of patient rotation sitting on the specially designed chair
under various angles of the gantry head of the unit. The film method and TLD measurements with
MixDp phantom showed excelent dose distribution. The surface dose was sufficiently low as 1 percent
of the maximum. The technique might be applicable to irradiate small circumscribed intracranial
lesions such as small AVM and pituitary tumors.
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Fig. 1 The precessional convergent radiotherapy
with linear accelerator in clinical application.
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Fig. 2 The locus of precessional convergent radia-
tion beam.
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Fig. 3 Dose-density curve by photographic
method.
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Table 1 Field factors of narrow
beam with 4 MV x rays.

Field size Field
(mm?) factor
100100 1.000
5050 0.957
30x30 0.878
2020 0.802
10x10 0.736
5X5 0.409
Convergence

Axial transverse

Fig. 4 The axial and sagittal transverse radiograms of the head phantom by full
rotational, three dimensional, and precessional convergent irradiation with 4
MV X rays.
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Full rotation

Fig. 5 The axial and sagittal transverse dose distributions of the head phantom
by full rotational, three dimensional, and precessional convergent irradiation

with 4MV X rays.
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Fig. 6 The transverse dose distributions for con-

ventional rotation and convergent radiotherapy.
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Fig. 7 The axial and sagittal transverse radiograms of the head phantom by
precessional convergent radiotherapy with 4MV X rays.
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Fig. 8 The axial and sagittal transverse dose distributions of the head phantom
by precessional convergent radiotherapy with dMV X rays.
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Table 2 The irradiated volumes by conventional
technique and precessional convergent tech-
nique with 4 MV X rays.

Convergent Radiotherapy

Field Size(mm?®) 90% (cm™) 50% (em®)
2020 1.6 15.6
1010 0.3 3.7

5x5 0.1 1.6

Conventional Rotate Radiotherapy
Field Size(mm?) 90% (em®) 50% (cm®)
1010 0.5 12.9

3.3. MBH%AHE (irradiated volume)
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