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Dose Distributions at Standard Diagnostic X-Ray Energy

Hideaki M1vake?, Keiji INAMURA®, Yoshitada NAKAGIRIY,
Shigefumi Kapouisa?, Yasutaka Mikami?, Yoshiharu Azuma®,
Toshiharu Yamapa®, Katsuhiko SuciTA” and Yoshio HIRAKI®

Exposure dose has been indicated by surface dose or transit dose, but they could not indicate dose
distributions inside the body. Modulex as the radiation therapy planning system was used for dose
distributions at standard diagnostic X-ray energy. X-ray is low energy X-ray at standard diagnostic
radiography, so alterations of the energy and the scattering dose distribution by absorbers are quite
different from those at high energy X-rays. Mix-DP was put to the homogeneous tissue use, then Bone
equivalent phantom or Lung equivalent phantom was put to the inhomogeneous tissue use. Density
correction factors for inhomogeneous phantoms were gotten by the calculation of the water equivalent
thickness.

In Bone the inhomogeneous correction depended strongly on the bone thickness. In Lung it was in
need of one density correction factor and the scattering correction method for the decrease of the back
scattering. The calculated dose distributions by Modulex agreed with measured data when each

correction was carried out, and it was indicated that those data apply to inclinical situations.
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Fig. 1. Schematic representation of the experimental
setup for measurement of dose distributions.
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calculate dose distributions.

()& OCR & Fig. 2 H.Ll En S P oRE
D, tEsN D EQo#E D, LT,

OCR = Dq/Dsp (3)
TEHZEI NS,

DA THRIEECIEHAS, AEEIBOFHER
BCHBRIN TS, SIAS & NEEIRORIERR
#F#xCy & C &L, KEME Mix-DP HliE)



B X BHEBR TORED

* TAR DI THIEY 5 TAR TR T &

C:Ch * Cl
_TAR(+h, A) TARW,A)
~ TAR(d,A) TAR(d+h, A)
_ TAR(d, A) n
TAR(G, A)

ThY, @R d 13Fig. 31 REN B EQTHK
EMECARNE 2D,
d'=d+h—21({1—p1) (5)

/ Actual surface
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Fig. 4. Measured data and calculated data at OAD
5cm. Tube voltage was 90KV and the col-
limator was set to 30X30cm field at SSD of
120cm.
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Fig. 5. PDD curves for 70KV, 86KV or 90KV X-rays
with bone equivalent phantom.
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Fig. 6. The relative depth doese for 90KV X-rays with
Mix-DP or bone equivalent phantom at 10X
10cm field.
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Fig. 7. Measured data (solid curve) and calculated data
with bone equivalent phantoms. The relative
electron density was 800, 600, 500 or 420.
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Fig. 8. Measured data (solid curve) and calculated data
(dashed curve) using the inhomogeneous phan-
tom which were composed of Mix-DP and bone
eguivalent phantom. The relative electron
density of bone equivalent phantom was 420.
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Fig. 9. PDD curves for 70KV, 90KV or 110KV X-rays with lung equivalent phantom

at 20X20cm field.
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Fig. 10. The relative depth dose for 90KV X-rays with Mix-DP or lung equlvalent

phantom at 20X 20cm field.
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Fig. 11. Measured data (solid curve) and calculated data with lung equivalent
phantom. The relative electron density was 40.
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Fig. 12. Measured data (solid curve) and calculated data (dashed curve) using the
inhomogeneous phantom which were composed of Mix-DP and lung equiv-
alent phantom. The relative electron density of lung equivalent phantom
was 40. Curve (a) and (b) represent results of the methods added Mix-DP
of 10mm and 40mm thickness.
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Fig. 13. Measured data and calculated data after the scattering correction was

carried out by the high density layer of the relative electron density 250.
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Fig. 14. Isodose curves shown on CT images of pelvic cavity. Image (a) and (b)

show isodose curves in ventro-dorsal projection and in dorso-ventral
projection.
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Fig. 15. Isodose curves shown on CT images of thorax. Image (a) and (b) show
isodose curves before and after the scattering correction was carried out.
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