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Treatment field monitoring system on a 6 MV linearaccelerator
By

Toshio Ueda
Department of Radiation Therapy, Aichi Cancer Center
Toshio Kitagawa
Department of Radiation Therapy, National Cancer Center
Kenichi Ito and Takeo Kaneko
Toshiba Electric Co.

It is essential point in practical radiation therapy to confirm accurate situation of the treatment field
produced by carefully designed treatment planning during irradiation.

The treatment field with high energy radiation appeared in fluoroscopic picture, however, it has been
thought only the way to observe them during irradiation, was not coming out satisfactory for practical
clinical purpose depending upon it’s own physical nature.

Therefore, very few efforts were performed to develops instrument for this purpose up to date.

This paper reported a newly designed monitoring system with television on 6 MV linear accelerator
observing treatment field during irradiation with fixed or moving field technique. The instrument was
consisted of a fluoroscopic screen, T.V. camera which was specially designed for this study and has very
high optical sensitivity, mirror and television monitor so on.

They are fixed on the gantry of 6 MV linear accelerator, in opposite side of the X-ray target under
the treatment table. Then they move with X-ray beam simultaneously.

Fluoroscopic picture were came out successfully in monitoring television with reasonable contrast for
practical clinical purpose, especially in the air filled organs, such as maxillary sinus, trachea or ung so far.
Meanshile, for the other part, it was able to recognized clearly being inserted a metal rod in the body ca-
vity, such as cervical canal of the uterus. This study is to be continued to get more improvement in the:

contrast of picture and mechanical problems.
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Fig. 1 The schematic diagram of treatment field
monitoring system.
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Fig. 2 The field monitoring system fixed on the
gantry of 6MV linear accelerator.
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Fig. 3 Monitoring television and its control
pannel.
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Fig. 4. (A) X-ray television image with this sys-
tem of the maxillary sinus.

Fgi. 4(B) Double contrast treatment film of the
same treatment field.
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Fig. 5 (B) Double contrast treatment film of the
same treatment field.

Fig. 5 (A) X-ray television image with this sys-
tem of the supra clavicular area.

Fig. 6 (A) X-ray television image with this sys-

Fig. 6 (B) Double contrast treatment film of the
tem of the lung

same treatment field.

Fig. 7 (A) X-ray television image with this sys- Fig. 7 (B) Double contrast treatment film of the
tem of the cervical canal with metal contrast. same treatrnent field.
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Fig. 8 Air cavity model used in the contrast test.
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Fig. 10 (A) X-ray film of the air cavity model
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Fig. 9 Relationship of distinguishable diameter
of air cavity to the maximum phantom thi-

ckness.
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Fig. 10 (B) X-ray television image of the air
cavity model.
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Fig. 11 Penetrameters used in the contrast test. H :
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- Fig. 13 (A) X-ray film of the penetrameters. Fig. 13 (B) X-ray television image

of the penetrameters.
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