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In order to avoid the radiation hazard in radiation therapy of craniopharyngioma by using %P,
it is helpful to prepare a detailed dose distribution in the vicinity of the source in the tissue.

Valley’s method is used for calculations. A problem of the method is pointed out and the method
itself is refined numerically: it extends a region of & where an approximate polynoraial is avaiable, and
it determines an optimum degree of the polynomial as 9. Usefulness of the polynomial is examined by
comparing with Berger’s scaled absorbed dose distribution F(£) and the Valley’s result.

The dose and dose rate distributions around uniformly distributed spherical sources are computed
from the termwise integration of our polynomial of degree 9 over the range of & from 0 to 1.7.

The dose distributions calculated from the spherical surface to a point at 0.5 cm outside the source,
are given, when the radii of sources are 0.5, 0.6, .07, 1.0, and 1.5 cm respectively.

The therapeutic dose for a craniopharyngioma which has a spherically shaped cyst, and the absorbed

dose to the normal tissue, (oculomotor nerve), are obtained from these dose rate distributions.
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Fig. 1. Geometry for dose calculation (A)) outside

and (B) inside a spherical volume source.

p: Point where absorbed dose is calculated,

R: Radius of the source.

r: Distance between point p and any point in the
source,

z: Distance from the nearest point on the surf-
ace of the source to point p.

dr: Element of distance r.
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Table 1. Coefficients a,, of the polynomial

for *°P.
ay 1.230145 as —87.66902
ay — 0.8072702 ag 69.92796
Ay 6.607521 a; —33.68553
N —31.18811 ag 3.956668
a, 68.02908 a —1.008292
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Fig. 2. Approximations of Berger’s scaled absor-
bed dose distribution of **P in water.
—(Q—0O-—: Berger’s scaled absorbed dose distr-
ibution,

<oA= A--: The values obtained from Valley’s
polynomial of degree 10.

e3¢+« X ---: The values calculated from the pol-
ynomial of degree 9.
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Fig. 3. Dose distributions around the spherical
sources of the radii 0.5, 0.7, 1.0, and 1.5cm
containing 1uCi of *P,

(A) Comprarison of Valley’s approximation(-«-.-.)
with the polynomial of degree 9 (——)
integrated £=0 to £=1.7, where £=x/x,,.

(B) Comparison of Valley’s approximation (.-)
integrated £=0 to £=1.4 with the polynomial of
degree}9 (—-) integrated £=0 to £=1.7.
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Fig. 4. The dose rate distributionsfaroundjjthefsph-
erical sources containing 1uCi of *P, when the
radii are 0.5, 0.6, 0.7, 1.0, and 1.5cm Trespect-
ively.
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Fig. §. Roentgenograms of a craniopharyngioma. Contrast media was instilled into

Ommaya reservoir and cyst of the craniopharyngioma is shown at the spuraseller

region.
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