Osaka University Knowledg

Title BEIZENEE RIREZE DR
Author(s) |48, 8; ix, LLE&; ik, B
Citation HAEZWRGHEZSMEE. 1992, 52(7), p. 1001-

1006

Version Type

VoR

URL

https://hdl. handle.net/11094/19857

rights

Note

Osaka University Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

Osaka University




BABEREEE 152 (7), 1001--1006, 1992 (F4)

B BRI B R AR SR B DB R

HERFETFREFEFAFREL Y # -

AfE R

kaZE

g B

CFRE 34108 7 HZA)
(SR 3 11 A 13 B AL RREZ A1)

Development of a Moving Target Aiming system Using an
Ultrasound Imaging Unit

Akira Maruhashi, Hiroshi Tsuji and Masaru Sato
Proton Medical Research Center

Research Code No. : 205.1
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We developed an ultrasound imaging unit for gating the irradiation of proton beams or acquiring
CT scan data for treatment planning according to the motion of tumors in the abdomen. In proton
therapy, it is essential that the maximum region of dose rate distribution in a body always coincide
with the volume of the tumor in motion during irradiation. Gated proton bean irradiation based on
tumor motion could solve this problem and minimize undesirable dose distribution to normal tissues in

the vicinity of the tumor.

This device can generate the TTL level signal of time width corresponding to the period that the
tumor would be sited in a region determined in advance, to control the various kinds of machines.
Results of our preliminary experiment using X-ray irradiation showed that this aiming device was able
to make the width of the gated irradiation area coincide with that of the planned area within a

difference of about 0.5 mm.
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Fig. 1 Block diagram of the experimental arrangement for gating the acquisi-
tion of the X-ray photograph with a subject motion by the target aiming

system.
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Fig. 2 A sketch of the US-TV screen. Location of
the transducer: [(S], lower and upper limit dis-
crimination depth of the chasing cursor in the
phantom : (LLD] and [ULD]J, the chasing cursor :
[C), Moving target: [(T,J), US-screen. mode,
B-mode : [(B)) and M-mode : ((M)]. The moving
target aiming system generates TTL level signal
when the edge of the chasing cursor is between
LLD and ULD.
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Fig. 3 Photographs of US-TV screen:
edge of the chasing cursor is between LLD and
LD, and (b) is not. In the former case, both of
LLD and ULD lines are displayed more brightly.
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Fig. 4 Verification film: (a) the subject be in rest,
corresponding to the width between LLD and
ULD Omm, (b) ungated, (¢) and (d) gated. The
width between LLD and ULD in the case of (c)
and (d) is 5mm and 2mm, respectively.
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Fig. 5 Density difference curves of the verification film of Figure 4 obtained by
the densitometer. W,, W, and W, are the widths of the lead plate images
correspoding to the LLD-ULD distance of (), 2 and 5mm, respectively.

Table 1 Relationship between the practical size
of the width of the irradiation area shown in each
photograph of verification film and each vidth
between LLD and ULD. Each value shown in
columns D, and D, was equal to removal length
of the subject in each case of the width between
LLD and ULD

ULD-LLD Width of Lead Plate(mm)
(mm) 5.4 14.9
(m (mm)
0 Wi 6.9+0.15 16.7+0.08
) W,  9.1+0.08 18.5+0.17
R e e e e e s e e e e RS e e
D,  2.240.17 1.840.19
] W, 11.9+0.15 21.0+0.17
I D.  5.040.21 5.240.24
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