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Irregularity of Isodose Distribution in Telecobalt Conformation Radiotherapy

Toshio Ueda and Takashi Kitabatake

(From the Department of Radiotherapy, Aichi Cancer Center

Hospital, Chief,

Dr. Kitabatake)

The shape of expected target volume and measured isodose contours of 90%, area were compared

and discussed in conformation radiotherapy unit RI-156.

The beam shaper system was attached to this machine. The parameters considered were minor

axis of oval cams. The ratio of major axis and minor axis of oval cams were 5/4, 5/3, 5/2, and 5/1. Those

oval expected target volumes were geometrically analyzed, and iso-time curves were drawn. The larger

the ratio of major axis/minor axis of expected target volume the larger the magnitude in strain of dose

distribution.
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Fig. 1. Schematic diagram of beam shaper syst-
em (conformation mechanism). According to
signals from cams, each collimators change
their width of appeature continuously during
the rotation. The cam rotates with source
rotation.
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Fig. 2. Cams attached to the heam shaper in
rotational suppor tunit. (Type RI-156)
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Fig. 3. The shapes of expected ellipsoid target
volume. The numbers in fiure are ratic of
minor axis against major axis 5,

VS PN\
;}fﬁ%?m“m
O
| =
N
N —
\H;Jﬂ,//

| ——— e S S S

0 2 4 6 gem

Fig. 4. The contours of each 909 dose distribution
against the expected target volume of ellip-
ses shown in figure 3,
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Fig. 5. Ratio of radius r’ and r in relation to
beam ratation angle.
r’: radius of 90% isodose curve
r: radius of expected target volume.
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Fig. 6. A comparison between eccentricities of
expected target volume and 909 isodose
curve. The dashed lines are expected one.
Minor axis is plotted in abscissa.
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Fig. 7. The diagram of geometrical analysis. When

beam incidence is 6 degree, the beam edge
c-d intersects the major axis of expected
target volume. The line c-d is nearly form-

ulated by the equation:
r = x cosf -+ y sind
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Fig. 8. Relation of beam rotation angle with
intersecting point of beam edge and x-axis.
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Fig. 9. Iso-time curve for expected target volume
of ellipse (dasned line) (major axis/minor
axis= 5/1)
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Fig. 10. Relation of desired major axis a’, minor
axis b’ of 90 isodose curve against the major
axis a, minor axis b of preconformed target
volume. The minor axis b is represented by
the dots on each curves.
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Fig. 11. Isodose curve in concave forcus technique

(partial shielding irradiation). The dashed
line indicates expected target volume.
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Fig. 12.

A: Schematic diagram of beamn shaper system
with a point contact method. The etched
parts of tumor are not irradiated in the
some ratation angle range.

B: Schematic diagram of beam shaper system
with a flat contact method. The outer part
concaved is alwaysTirradiated {during rata-
tion of the source.
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