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Effect of Absorber on the Production of Hollow-out as well as Concave Beam Focus in

Conformation Radiotherapy
By

Kozo Morita and Hiroshi Tkeda
From the Department of Radiology, Nagoya University School of Medicine
(Director: Prof. Shinji Takahashi}

The conformation radiotherapy is a new type of the moving field radiotherapy, of which feature is to
get not only the cylindrical- but also the deformed beam focus at will. The beam focus is termed by us the
focusing high dosage area of the radiation beam. In conformation radiotherapy three kinds of technique,
the rotation body technique, column-focus technique and hollow-out technique are available.

In conformation radiotherapy conducted by means of the combined technique with the hollow-out
and the concave focus technique (Fig. 1), it is essential to select the suitable material for the absorber, as
the material of the absorber influences on the dose distribution. The distortion of dose distribution caused
by the absorption of lead, zinc and aluminium were measured and discussed (Fig. 3-5 and Table 1).
In order to shield the region of interest completely, it would be suitable to use the absorber of metal as heavy
as possible, while the distortion of the dose distribution can not be ignored. On the other hand the alu-
minium absorber has little influence on the distortion of the dose distribution, but its shielding effect is poor.

Iron-rods and aluminium-tubes of which crosssection was 2mm in diameter respectively, were arranged
their axes parallel to the body axis and mixed to be homogencous (Fig. 6). This mixture, of which specific
gravity was 4.0, was used for this experiment as the absorber of the conformation radiotherapy of the uterine
cervix (Fig. 2). By using this absorber the distortion of the dose distribution deviated from the expected
‘beam focus was neglisible, while the shielding to the urinary bladder and the small intestine was excellent
(Fig. 7). In case of using zinc-absorber the distortion of the dose-distribution is not ignored. In case of
‘the aluminium-absorber alone the shielding effect is poor (Fig. 8). And the merit of the mixing-method
.of two kinds of the material is to get the variable size, figure and specific gravity of the absorber, resulting

‘the deformed beam focus with adequete dose distribution at will.
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Fig. 1. Eccentric absorber attached to the
radiation mouth.
A: absorber, W: counterweight.
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Fig. 2. Expected beam-focus areas (thick solid
line) at the midlevel between pubis and
fifth lumbar spine.

B: urinary bladder, L: external iliacal
lymph nodes, R: rectum, I: ilium, S:
sacrum, F: femur and U: uterus.
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Fig. 3. Dose distribution in the oval phantom
of which cross section is oval in long axis
of 30cm and in short axis of 20cm. Radia-
tion field of 16X 8% 16cm is located at the
center of phantom. Rotation angle is 330°.
The expected beam focus is stained by ob-
lique lines, while the area to be hollowed
out is indicated by the ellipse in dash line.
The material of absorber is lead.
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Fig. 4. The material of absorber is zinc.
Other conditions are the same as Fig. 3.
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Fig. 5. The material of absorber is alumini-
um. Other conditions are the same as Fig. 3.
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Table 1. Relationship between the material
of absorber and its effect

Material of

[ 609 Fe-rods
Absorber Pb|Zn, Al ‘ 409 Al-tubes
ScfSe (%) 78 | 86 | 98 965
: i
Dose in center k =
of absorb-er(%) 20 | 45 | 65 55

Sc=Area of expected beam focus in 909
dose-region
Se=Area of expected beam focus
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Fig. 6. The absorber with iron-rods and alu-
minium-tubes mixed as homogencously as
possible. The cover of the box of absorber
is removed.
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Fig. 7. The absorber is mixed homogeneously
with iron-rods (60%) and aluminium-tubes
(409). Other conditions are the same as
Fig. 3.
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Fig. 8. Dose distribution of arc therapy along
the line yy’ of Fig. 3 (dotted line), Fig. 4
(broken line), Fig. 5 (solid line) and Fig. 7
(chain line). The expected beam focus is
stained by oblique lines.
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Fig. 9. The absorber made of zinc is located
1.5cm far from the position of absorber in
Fig. 4. Other conditions are the same as
Fig. 3.
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