|

) <

The University of Osaka
Institutional Knowledge Archive

el ET XL F—EFRAEICE2BOSE (BSER
't sk DR B124R)

Author(s) |ARER, &=; db)ll, BX; L&, &

Citation aglgliiﬁ&%ﬁ%?% =5, 1968, 27(11), p. 1457-

Version Type|VoR

URL https://hdl.handle.net/11094/16187

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

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

The University of Osaka



FEfn434 2 H25H

1457

BT AVFE —ETHREBERIBTEORE
(BT B O%E  H124)

EMR A e v 2 DR B aE (5% ¢ dbaike)

fR M ¥ Z, d&

® K &t B 5

(424 5 F19 A=)

Influence of Bony Tissue upon Dose Distribution in High Energy Electron Bearn Therapy

Hiroyuki Hattori, T'oshio Kitagawa and Takashi Kitabatake
(From the Dept. of Radiotherapy, Aichi Cancer Center, Nagoya)

For evaluating effects of inhomogeneity of dose distribution caused by bone in high energy electron

beam therapy, the zbsorption equivalent thickness (AFT) of bone against water was studied. Bone

specimens used were obtained from the pelvis, sternum and ribs of four cadavers who were died of cancer

in fifty to sixty years of age.

The energy dependency of absorption difference between bone and water, examined using bone

specimens described above, was practically negligible for the range of 16 to 31 MeV. The AET values

were measured using 25 MeV electrons. The mean AET for nine specimens of which the mean density

was 1.18 gfcm?® was 1.14.

Therefore, the effect of bone absorption on dose distribution is regarded to be of less practical signi-

ficance in electron beam radiotherapy of the chest wall or pelvic region of cancer patients.
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Fig. 1 Experimental arrangements.
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@: Betatron, (2: Thimblechamber, (@): Sca-
nner with remote control system, (I): Water
phantom, (&: Specimen holder, (§): Bone
specimen:
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Fig. 2 The difference of extrapolation ranges®
of electron beams in water phantom before
and after interposition of bone specimens of il-
tum, sternum and ribs for 16, 20, 25 and 31

MeV electron beams.

@ Ilium
&l ® Mean E & Sternum
z—g o Ribs
15} .

o
L

051

{
i y : J :
. (] 20 25 31 Mev

Ordinate: The ratio of difference of extrapolation
ranges to mean of them for each of specimens:
Abscissa:  Energy of electrons.

Error ranges indicate the standard deviation of
(4R/4R) for three specimens (See text.).
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Fig. 3 The dose difference before and after int-
erposition of bone specimens of sternum with
25 MeV electrons and 4x2cm field.
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Fig. 4 Method of calculation of AET wvalue.
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d: Mean of the dose difference before and
after interposition of bone. @: The angle
between the linear part of depth dose curve
and abscissa, T: The thickness of bone.
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Table I. Experimental results of AET value of bone specimens and its density.

Mean dose Thickness .
Specimens difference of bone tan AET ]():;;::f%
d (%) T (mm) il
@) 3.55 20 1.30 1.14 1.16
Ilium ®@ 1.85 11 1.30 1.13 1.16
@ 2.33 15 1.30 1.12 1.20
@D 1.75 10 1.30 1.14 1.18
Sternum (2 2.13 11 1.30 1.18 1.16
@ 2.04 9 1.30 1.18 1.18
(@) 1. 62 8 1.30 1.16 1.17
Ribs [©)] 2.08 10 1.30 1.16 1.20
©)] 1.00 8 1.30 1.10 1.17
Mean 1.14 1.18
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Fig. 5 Relationship betweenfenergy and energy loss of electrons in various materials.

Mev. A

=2 Energy loss of Electrons /F

© HO
* Plexiglass
40 & Al
Y ° Pb {%/
30f\ . /
\ &%
20 R R --,..-"?—-4:/
™ i S o
\ —_— pp—
~
10 et
%i 0 io u'};gr

(drawn after G. Breitling et, al” and NBS Circular577%.)
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