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In this study, we evaluated ﬁatient organ dose based on absorbed
water-to-dose measurements using cylindrical water phantoms. (1) The sources for four commercial
MDCT scanners were modeled with the Monte Carlo method based on Al-attenuation curves and lateral
dose profiles in free air. (2) The absorbed dose to water in cylindrical water phantoms was measured
with a Farmer-type ionization chamber and was calculated by Monte Carlo method (3) The patient
organ dose was calculated from dose volume histograms obtained by the Monte Carlo method using CT
images. (4) The reduction of the exposure dose investigated by simulating a tube-current modulation
technique using the Monte Carlo method.
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Tube current  Beam pitch  Rotation speed  Nominal beam collimation

CT Scanner
(mA) (sec/rotation) (mm)
Brilliance 302 0.804 0.4 40
LightSpeed 335 0.984 0.5 40
Aquilion 300 0.828 05 32
SOMATOM 300 1.0 0.5 384
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Tube current  Beam pitch  Rotation speed  Nominal beam collimation
CT Scanner

(mA) (sec/rotation) (mm)
Brilliance 261 0.392 0.75 40
LightSpeed 300 0.531 0.5 40
Aquilion 300 0.590 0.5 32
SOMATOM 240 0.6 0.5 384
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X-ray voltage (kVp) Brilliance LightSpeed Aquilion SOMATOM
Bowtie filter for body scan
120 9.10 (9.10) 7.54(7.57) 7.17 (7.15) 8.65 (8.65)
100 8.03 (8.03) 6.61 (6.60) 6.12(6.11) 7.53 (7.52)
Bowtie filter for head scan
120 - 6.63 (6.63) 6.42 (6.42) -
100 - 5.63 (5.62) 5.47 (5.48) -
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Organ Brilliance LightSpeed Aquilion SOMATOM

Head scan

Eye 20.0 353 41.7 289

Eye lens 21.7 385 47.2 313

Brain stem 13.6 229 26.1 204
Chest scan

Lung 21.1 26.1 353 23.0

Heart 22.0 274 36.9 252

Spinal cord 15.5 18.4 238 17.6

Abdominal scan
Liver 16.5 21.3 22.7 18.8
Kidney 17.5 21.8 23.1 19.5

Rectum 12.3 14.4 15.8 14.3
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