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Exposure of patients in axial transverse tomography
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In axial transverse tomography for pelvis, radiation doses of the skin, gonad, and volume dose of
a patient were measured and were compared with those in conventional radiography for the same part
of the body.

Exposure conditions of axial transverse tomography for the pelvis were 120 kV' (of the tube voltage),
25 mA (of the tube current), 15 sec (of exposure time), and 212.8 cm of the distance between the tube
focus and the rotation center of tomograph for adults, and 110kV, 5mA, 15 sec, and 212.8 cm,
respectively, for five-year-old children. The distance between the rotation center and the film was
50.5 cm. In order to control the field size during axial transverse tomography, the compensating filter
(16 ram Al + 0.4 mm Cu) was installed at the top of the radiation cone.

In conventional radiography for the pelvis, the exposure conditions were 65 kV, 100 mAs, 100 cm
of the source-film distance, and 30 x 30 cm of the field size for adults, and 65 kV, 20 mAs, 100 cra,
and 22 x 22 cm, respectively, for children.

Absorbed dose in Mix Dp phantom of the pelvis was measured with the thermoluminescent
dosimeter (MgySiO,:Th). The volume dose for adults from conventional radiography was 2580
g.rad, that from axial transverse tomography with the compensating filter was 2230 g.rad, and that
from axial transverse tomography without the compensating filter was 2770 g.rad.
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The gonad dose for adult female from axial transverse tomography was about 1.4 times larger than

that from conventional radiography and that for female child from axial transverse tomography was

about 2.3 times larger than that from conventional radiography.,
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Table 1 Kilovoltage of tube terminal for opera-
tion of the axial transverse tomograph,
The data were obtained from 38 hospi-
tals in Japan.

Tube voltage | Pelvis | Head | Chest | Neck

~ 59kV 0% 0% 0% 10%
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Fig. 1. Diagram of the axial transverse tomograph
of the horizontal type
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Fig. 2. X-ray attenuation curves in water measured
with ionization chamber (-@-—@®-) and TLD
phosphor (-O—0-)

SSD: 80cm. Field size: 10 3 10cm.
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Fig. 3. Variation of exposure at the rotation center
of the axial transverse tomograph with tube cur-
rent for tube voltage
Rotation angle: 360 deg. Exposure time: 15 sec.
Field size: 13 x 30cm.
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Fig. 4. Dose distribution on the X-Z and Y-ZIplanes
containing the rotation center in the axial
transverse tomography with compensating filter
(A) and without compensating filter (B)

Right bottom: Diagram of X,Y, and Z co-ordin-
ate axes in the axial transverse tomography.
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Fig. 5. Dose distribution on the cross section at the
rotation center in the axial transverse tomogra-
phy for adult pelvis. The dotted circles show the
more common locations of the ovaries. Right
bottom: The perpendicular line shows the level
where the tomography and dose measurement
were carried out. Exposure conditions: 120 kV,
25mA, 15 sec.
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A RN LRI ¢ 550mrad, f{Ei{k
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without compensating filter

with compensating filter

Fig. 6. Dose distribution on the cross section at 7.5
cm cranial from the rotation center in the axial
transverse tomography. The dotted circles show
the more common locations of the ovaries. Right
bottom: The broken line shows the level where
the tomograph was taken and the solid perpendi-
cular line shows the level where the dose measu-
rement was carried out. Exposure conditions: 120
kV, 25 mA, 15 sec.

with compensaling filter
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Fig. 7. Dose distribution on the cross section at 15
cm cranial from the rotation center in the axial
transverse tomography. Right bottom: The broken
line shows the level where the tomograph was
taken and the solid perpendicular line shows the
level where the dose measurement was carried
out. Exposure conditions: 120kV, 25 mA, 15 sec.
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without compensating filter without compensating filler (A)
o with compensating filter without compensating filter
23
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Fig. 8. Dose distributions on the cross sections at 7
cm distal (A) and at 16.5 cm distal (B) from
the rotation center in the axial transverse tomo-
graphy Right bottom: The broken line shows the
level where the tomograph was taken and each
of solid lines (A and B) shows the dose measu-
rement was carried out. Exposure conditions: 120
kV, 25 mA, 15 sec.
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fz.
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|5 IO cm
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Fig. 9. (A) Dose distribution on the cross section
of child pelvis at 3.5 cm cranial from the rotat-
ion center in the axial transverse tomography.
Exposure conitions: 110 kV, 5 mA, 15 sec. (B)
Dose distribution on the cross section of child
pelvis in the conventional radiography. Exposure
conditions: 65kV, 20 mAs, SFD 100 cm. (C) The
broken line shows the level where the tomograph
was taken and the solid perpendicular line shows
the level where the dose measurement was car-
ried out. Distance between these two levels is
3.5cm.
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Fig. 10. Dose distribution on the cross section of
the adult pelvis in the conventional radiography
The dotted circle shows the more common loc-
ation of the ovaries. Right bottom: The solid
perpendicular line shows the level where the
dose measurement was carried out. Exposure co-
nditions: 65kV, 100 mAs, SFD 100 cm.
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