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Computer Controlled Multi-leaf Conformation Radiotherapy
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A conformation radiotherapy system with 5-split collimators of which openings can be controlled sym-
metrically by computerized techniques during rotational irradiation by a linear accelerator has been de-
veloped. Outline of the system performance and its clinical applications are described as follows. 1. Profile of
the system: The hardware is composed of three parts, namely, the multi-split collimator, the electronic data
processor, and the interface between those tow parts. 1) The multi-leaf collimator is composed of 5 pairs (10
leaves) diaphragms. It can be mounted to the X-ray head of a linear accelerator when used, and can be dis-
mounted after its use. 2) The electronic data processor sends control signal to the collimator according to the 5-
leaf target volume data which can be stored into a minifloppy disc through the curve digitizer previously. This
part is composed of a) dedicated micro processor, b) I/0 expansion unit, c) color CRT display with key board,
d) dual mini-floppy disc unit, e) curve digitizer and f) digital plotter for recording and verification of resulted
accuracy. 2. Performance of the system: 1) Maximum field size: 15cm X 15cm at isocenter. 2) Maximum
elongation ratio of the target volume: 3:1 when the longer diameter is 15 cm. 3) Control accuracy: Within +
3 mm deviation from planned beam focus at isocenter. 3. Clinical application: The method of treatment plan-
ning and clinical advantages of this irradiation method are explained by raising clinical experiences such as
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treating brain tumor and rectal cancer.
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Fig. 1 Principle of multi-leaf conformation radio-
therapy employing digital processor,

Five curver of beam focus are input to the processor

through the curve digitizer. The processor control-

les the ten-leaves collimator assembly, through the

servoamp according to the input data during rota-

tion irradiation.
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Fig. 2 Block diagram of multi-leal conformation
radiotherapy system employing digital processor.

The hardware is composed of three parts, namely,
the 5-leaf collimator assembly, the electronic data
processor, in a dotted line, and interface hbetween
them.
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Fig. 3 Muh]-leaf collimator assembly.

Multi-leal collimator can be mounted to the X-ray
head of a 4 MeV linear accelator when used.
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Fig. 4 Multi-leal conformation therapy cc-mroller

B : Curve digitizer
D : Coler CRT display

A : Central processor
C : Mini-floppy disc unit

E : Key board
lllﬂt!l i
mﬂﬂ..l

Fig. 5 Mulii-leaf conformation therapy controller.

F : Digital plotter G : Printer
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Flow of operation procedure
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Fig. 6 Operation procedure and flow of computer program.
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Fig. 7 Enhanced CT of a patient with brain tumor (Astrocytoma grad 1).

1. Level at 80mm above orbito-meatal line (OM Line).
2. Level at 90mm above OM Line,

3. Level at 100mm above OM Line.

4. Level at 110mm above OM Line.

he size, form and position of enhanced mass lesion on each slice are different respectively.

Fig. 8 Beam focus radiogram taken by computer
controlled multi-leaf conformation irradiation.

It is clear that beam conforms well respectively to

the intended areas selected from CT findings of
Fig. 7.
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Fig. 9 Enhanced CT of a patient with recurrence of rectal cancer after a surgical operation.

The size and extent of tumor on each slice is obviously different respectively,

1. Level at the center of the pubic symphysis (ps).
2. Level at 30mm above ps. 3. Level at 60mm above ps.

4. Level at 90mm above ps.

2 4
Fig. 10 Beam focus radiogram taken by computer controlled multi-leaf conformation irradiation.

It is clear that beam conforms well respectively to the intended areas selected from CT findings

of Fig. 9.
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