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Experimental and Theoretical Studies on the
Isodose Shift Method
Comparison of the Dose Distributions Corrected by Three

Shift-Factors for Oblique Incidence in Radiotherapy
by
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In radiotherapy with high-energy radiation, it is necessary to take account of the curvature of
the body surface andfor the obliquity of the incident beam. Three methods of correction using the
standard set of isodose curves are in common use, and these are: the tissue-air ratio method; the
effective SSD method; and the isodose shift method. The last method is convenient for drawing
complete isodose curves for the actual contour shape, especially by hand.

Two formulae expressing the shift-factors §; and S, have been given by van der Giessen and
Iwasaki respectively, and another formula expressing the shift-factor S, is derived in this paper.

These formulae are similar to each other in the mathematical description:
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where f'is the SSD, and Dy is the axial depth dose at x=d, letting x be the beam axis whose origin is
taken on the normal incident surface.

Experiments have been made with cobalt-60 irradiation using a water-equivalent phantom with
an even incident surface, and the following results have been obtained: The isodose distribution
corrected by the shift-factor S, is superior to those corrected by the other two shift-factors S, and
S3; namely, the isodose distribution corrected by the shift-factor S, is a little inferior at the portions
where the isodose curves are greatly curved on the side on which the object of dose correction is the
air gap, and the isodose distribution corrected by the shift-factor §; is a little inferior at hoth the
portions mentioned above and the portions where the isodose curves are nearly parallel to the beam axis.

In this case, the isodose chart is moved along ray lines emanating from the source when using the shift-

factors §; and S,, and along lines parallel to the beam axis when using the shift-factor ;.
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Fig. 1 Diagram showing how a standard isodose
curve is moved under a sloping surface : (a) the
sodose curve is moved along rays emanating from
the source when using the shift factors, §; and
8, ;and (b) the isodose curve is moved along
lines parallel to the beam axis when using the
shift factor §,.
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Fig. 2 Variation of the shift factors Sy, §; and S,
with depth beyond the build-up region for a 10
% 10crn cobalt-60 field at SSD 65cm.
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Table 1 Mean Shift Factors §), §, and §; for 5x5cm, 10x 10¢cm and 153 15cm Cobalt-60
Fields at 55D 65cm.
Mean Shift Factors for Cobalt-G0, SSD 65 cm
Depth, d 5 %X 5cm 10% 10 cm 15%15 cm
S, S, S, S, S, S, 85 S, S,
2=d=5cm | 0.568 | 0.590 | 0.560 | 0.503 | 0.528 | 0.501 | 0.465| 0.492 | 0.466
5<<d=10cm | 0.626| 0.667 | 0.594 | 0.585| 0.630 | 0.560 | 0.544 | 0.595| 0.530
10<d=15cm | 0.631 | 0.693| 0.577 | 0.589 | 0.658 | 0.548 | 0.556 | 0.630 | 0.525
15<d=20cm | 0.619| 0.702| 0.550 | 0.582| 0.673 | 0.527 | 0.547 | 0.645 | 0.505
20<d=28cm | 0.618| 0.724 | 0.523| 0.578 | 0.695| 0.502 | 0.548 | 0.673 | 0.486
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Fig. 3 Comparison of three isodose distributions
with an oblique incidence angle of 45 degrees
corrected by the shift factors S, §, and S, for
the simplified standard isodose curves assuming
a 15 15cm cobalt-60 field at SSD 65cm.
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Fig. 4 Isodose distributions with an oblique incidence angle of

Solid

45 degrees for a 15x 15cm cobalt-60 field at SSD 65cm. §
lines are measured, and broken lines are

Sy, (b) S, and (c) S..

corrected by (a)
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