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Determination of Gonad, Eye and Bone Marrow Doses with
EMI-5005 Head and Whole Body Scans
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Dose determinations of tissues and organs during head and whole body scanning with an
EMI computed tomographic equipment have been carried out using a Rando woman phantom:. The
surface dose on the phantom was measured with a Sakura lith Contact film dosimeter system,
The absorbed doses in the eyes, thyroids, ovaries and the bone marrow werc measured with a thermolumi-
nescent dosimeter

The resultant surface doses for head scanning were 2.8 rad (286 mGY) per scan at maximum and
0.26 rad (2.6 mGy) per scan at minimum, and the doses for whole body scanning were 2.7 rad (27 mGy)
per scan at maximum and 0.1 rad (1.0 mGy) per scan at minimum, For the complete gynecological
scanning consisting of 8 slices, the eye, thyroid, ovary and the bone marrow dose was 2.4 mrad
(24 pGy), 3.5 mrad (35 pGy), 500 mrad (5 mGy) and 225 mrad (2.25 mGy), respectivelv. And, for
a typical head scanning consisting ol 5 slices, the eye, thryoid, ovary and the bone marrow dose was
1400 mrad (14 mGy), 46 mrad (460 pGy), 0.60 mrad (6 pGy) and 73 mrad (730 pGy), respec-

tively.
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Fig. 1 A beam profile of X-rays from an EMI
5005 type computed tomographic equipment.
This photograph was taken with a fan angle of
10(}
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Fig. 2 Axial density distribution measured with a
Sakuralith contact film around a Rando woman
phantom. The curve (a) is the density distribu-
tion obtained from Fig. 1 using a microdensito-
meter. The upper curve (b) is the density distri-
bution at the front of head of the phantom, and
the lower curve (¢) at the back. The curves
(b) and (c) were determined with X-ray photo-
graphs taken during one head scan. Scan para-

meters are 120kV, 33mA and 20sec.
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Fig. 3 Density-Exposure calibration curves of Sa-
kuralith contact film. The films sandwiched in
MixDp phantom (25253 20cm)were irradiated
in perpendicular and parallel to filra with X-ray
beams from the EMI 5005 computed tomogra-
phic equipment.
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Fig. 4 Ratio of density to exposure as a function
of depth in a MixDp phantom (253 25x20cm).
The ratios were measured with X-ray beams pa-
rallel to the film,

(a) fREHEOHE

Rando 4rff:7 » b & (Alderson #HHL) # B
FCHIT, HF LRSS BIEARA 2om &
Z5AF + VEBIUVERH 1 A%+ v LIEED 7
7 VP AEHETOREY, 7 v AT EDT
Fo7 4 2 ORACED HRGE L.

S oW, SMEES LI lom k¥
C3AF+ VEIUIERBTI A% ¢ v LIc#h



A Fi544F 2 A 251

BD7 7V P AREDOBRE X7 L L THEL
f.
(b) €— Ao RIA
Rando 7 » v | A QP2 G IS 7 4 4 A
A, 1 AF ¢ VIRED D E— AN OEEST
APGE Ui, BEERIC2WT 4, SMEZEE1 A% +
VTR B REA R 7.
(c) JERs - MR
RIS - AR E LT, AKdhtk, IO, Su
I OVl I 2WT i & J7E LAz, Rando 7
7 ¥ b A DOKEE, FINS X OB o7,
TLD 337 (2mmg x 12mm) % 3 KFOffiA L,
Table 1 Active bone-marrow distribution for
Japanese adults and number of dosimetric

points
i Active | Dosimetric |
Part . bone-marrow :

i i . weight (g) POLEX ;
| Head I ‘ 57.4 8 |
| Skull | (55.6) (6) |
| Mandible (1.8) () |
i_CervicaI vertebrae | 22.3 | 1 -__|
| Sternum vertebrae . 20.6 ! 1 I
| Thoracic vertebrae 101.0 4 B !
Lumbar 8.5 5
Sacral vertebrae | 65.8 1 i

Ribs i 104.5 | 5

: Scapulae | 16.7 | 1
| Clavicles | 5.6 1 .
i__l-liac bone i 170.2 3 i
| Femur i 37.1 1 ;
Am | 28.0 1
Total | 765 | 32 '
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Fig. 5 Surface dose distribtion around phantom.
The open circles show the surface doses at the
intermediate slice level during a 5-scan procedure
consisting of every Zcm scan from upper edge
of pubic bone to chest. The closed circles show
the surface doses at the slice level containing
the ovaries during one scan procedure,



Fig. 6 Surface dose distribution around head
phantom. The open circles show the surface doses
at orbito meatal line during a three scan proce-
dure consisting of every lcm scan from orbito
meatal line to the top of head. The closed cir-
cles show the surface doses at the slice level
containing orbito meatal line during one scan
procedure.

Table 2 Swface dose on the Rando woman
phantom (rad)

Procedure Whole body i

(Lower abdomen}) Head
A B C D |
Maximum dose 2.7 3.9 2.8 6.0 ‘
Minimum dose (.1 0.1 0.26 0.48

These data were obtained from Fig. 5 and 6 in

the present article,

A : The surface doses at the slice level containing
the ovaries during one scan procedure.

B : The surface doses at the intermediate slice level
during a 5-scan procedure consisting of every
2cm scan from upper edge of pubic hone to
chest.

C : The surface doses at the slice level containing
orbito-meatal line during one scan procedure.

D : The surface doses on orbito meatal line during
a 3-scan procedure consisting of every lem scan
from orbito-meatal line to the top of head.
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Fig. 7 Iso-dose curves in the cross section con-
taining the ovaries. These curves were determined
with an X-ray photograph sandwiched in the
Rando woman phantom and exposed to X-rays
during one scan procedure on the slice level
containing the ovaries.
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Table 3 Tissue and organ doses during
various scan procedure. (mrad)

‘Whole body

P.ocedure (Lowera bdomen) Head !

A B Cc__ |

Eye (Right)  0.300 2.35 1420 |
Thyroids 0.287 3.46 46.1
Ovary (Right) 244 504 0.604
| Bone marrow 25.1 225 73.1

These doses were measured with thermoluminescent

dosimeters,

A : The doses during one scan procedure on the
slice level containing the ovaries.

B : The doses during a complete gynecological
procedure consisting of a 8-scan (every Zcm
scan from upper edge of pubic bone to chest).

C : The doses during a complete brain scan proce-
dure consisting of a 5-scan (at the slice levels
of 0,2,3,5 and 6.5cm from orbito-meatal line
to the top of head).
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