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Measurement of Patient Dose from Computed
Tomography Using Physical Anthropomorphic Phantom
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Abstract - The computed tomogrpahy(CT) provides a high quality in images of human
body but contributes to the relatively high patient dose. The frequency of CT examination is
increasing and, therefore, the concerns about the patient dose are also increasing. In this
study the experimental determination of patient dose was performed by using a physical
anthropomorphic phantom and thermoluminescent dosimeter(TLD). The measurements were
done for the both axial and spiral scan mode. As a result the effective doses for each scan
mode were 17.78mSv and 10.01 mSv respectively and the fact that the degree of the
reduction in the patient dose depends on the pitch scan parameter was confirmed. The
measurement methods suggested in this study can be applied for the reassessment of the
patient dose when the technique in CT equipment is developed or the protocol for CT
scanning is changed.
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Table 1. Specifications of the ATOM phantom.

Specifications Phantom Data
Description Adult Male
Height 173cm
Weight 73kg
Thorax Dimensions 23cmx32cm

Fig. 1. Extended shape of the ATOM (CIRS, USA).

Table 2. Elemental composition and density of phantom

material.
Percent by weight
Element A‘{)Z:]ige tiss,(sn:e S(f:;?;] Lung Brain
C 0.3703 05744 05427 06336 0.5360
0 03566 02459 0.2659 02046 0.2649
H 0.0483 0.0847 00736 003832 0.0816
N 0.0097 00165 0.0217 00315 0.0153
Ca 0.1524  0.0000 0.0000 0.0000 0.0000
P 0.0290 0.0000 0.0000 00000 0.0000
Mg 0.0619 00762 0.0937 00000 0.0993
Cl 0.0005 0.0019 0.0022 0.0137 0.0019
Al 0.0000 0.0000 0.0000 0.0329 0.0000
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Fig. 2. Comparison of mass energy absorption
coefficient of ATOM soft tissue with the ICRU soft
tissue.
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Fig. 3. Determination of organ locations within ATOM
phantom (right) using MIRD mathematical phantom (ieft).
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Table 3. Scan parameters of the abdomen examination.

Tube voltage Tube current Slice width Slice increment Pitch
(kV) (mAs/rotation) (mm) (mm)
Axial mode 120 220 7 7 -
Spiral mode 120 220 7 - 1.8

21 Mgk gat 91K} (Conversion factors)
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Fig. 4. Mass Energy Absorption Coefficient of phantom
material.
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Fig. 5. Mass Energy-Absorption Coefficient ratio, active
red bone marrow to skeleton, as a function of photon
energy.
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Fig. 6. Comparison of organ doses from axial scan with
spiral scan.
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Table 4. Comparison of organ absorbed dose and
effective dose from axial and spiral CT scan.

Gy my? P
testes 2121 16.34 0.72
ovaries 1549 824 0.53
lungs 12.02 562 047
stomach 21.88 12.81 0.59
liver 2049 10.90 053
esophagus 879 432 0.49
thyroid 051 0.18 0.36
brain 0.07 0.04 0.58
ULI 20.71 11.32 0.55
SI 19.63 11.00 0.56
kidneys 16.90 977 058
muscle 16.22 9.04 0.56
pancreas 16.65 962 058
spleen 19.13 974 051
uterus 16.14 8.87 0.55
red bone marrow 994 539 054
Effective Dose(mSv) 17.78 10.01 0.56
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