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A Method for Estimation of Active Bone Marrow Dose

from X-Ray Radiography

Yuji Takaku
Department of Physics, Fukushima Medical College

Research Code No.: 302
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Contours and red marrow distributions on horizontal body sections were converted into data for

computer processing, using available red marrow data and anatorny charts to which Rando phantorn

sections of 25-mm thickness were well correlated. Doses of the surface and several inner points of the

phantom from X-ray radiography were measured by LiF thermoluminescence dosimeters. Dose dis-

tribution in 5-mm intervals on the plane of each phantom section was obtained by intra- and extrapolations

of measured values, where logarithmic function was used for direction parallel to the beam axis. Integral

dose, red marrow integral dose, average red marrow dose, and red marrow dose spectrum were com-

puted from these red marrow and dose distribution data. Results from chest tomography are shown.
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the calculation for parallel direction of beam
axis. Figs. 3~7 are results from chest tomogra-
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Fig. 1 Print-out frora TSS terminal for check up

sy phy.

of body contour and red marrow distribution data

of a phantom section correlative to Ist thoracic

vertebra. A row of 2 letters corresponds to 5x5

mm?, All data belonging to each 5x5mm® have

been multiplied by 10 for display.
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SECTION NUMBER# 11

SURFACE DOSE# » 320 REM

DOSE NORMALIZED TOTAL# 155,

DOSE INTEGRAL# 30.9 GM¥RAD
MARROW DOSE NORMALIZED TOTAL# 4.12
MARROW DOSE INTEGRAL# 1.36 GM %RAD
MARROW COSE NORMALIZED AVERAGE# »296

MARROW DOSE SPECTRUM
10%REM/SFSDOS ¥FRBONE MARROW GM

0- 1 1. 88
1= 2 3452
2- 3 4.23
3- 4 » 996
4-5 « 734
5=~ 6 - 367
6= 17 629
T=- 8 157
8- 9 000
9-10 - 000

TOTAL 13.9 GM

STOP
EOP 33.205

READY 16-21-30

#

Fig. 5 Print-out of computed results for the pha-
ntom section same as Figs. 1 and 3.
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SURFACE DOSE# »320 REM

DOSE NORMALIZED TOTAL# 342.
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8- 9 2e 41
9-10 . 870
TOTAL 13.5 GM

STOP
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READY 17-02-56
*

Fig. 6 Print-out of computed results for the pha-
ntom section same as Figs. 2 and 4.
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B

Fig. 7 Red marrow dose spectra. A,B,C,D,E and
F represent those for sections correlative to Ist,
3rd, 5th, 7th, 9th, and 11th thoraocic vertebrae,
respectively.
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