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(Development of new absorbed dose measurement for computed tomography)
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Abstract of the Thesis

Purpose: |

Recently, computed tomography (CT) is one of the important modality in diagnostic radiology. In contrast, CT
accounts for 34% of that from medical radiation exposure. The aim of this study was to develop new dosimetry
for CT, to compare absorbed doée among four commercial CT scanners, and to quantitatively the patient organ

dose from CT examinations by using Monte Carlo (MC) calculations and patient CT images.

Methods:

The half-value layer (VL) of aluminum (Al) and the dose profile (off-center ratio, OCR) in air were
measured to model the CT source in MC simulation. For CT source modeling, incident photon spectrum,
inherent filter, and bowtie filter were determined corresponding to measured values of the AI-HVL and OCR
dose profile. The ionization measurement was performed by using in-house cylindrical water phantom and
PTW30013 Farmer chamber which is the reference ionization chamber in radiation therapy. The ionization
was converted to the absorbed dose to the polymethyl methacrylate by the absorbed dose-to-water calibration
factor for ¥Co and MC-calculated correction factors. The internal organ doses were calculated by using MC

calculations and patient CT images and evaluated from the dose-volume histograms.

Results: ‘
Al-HVLs for four CT scanner ranged 7.2-9.1 mm at 120 kVp and 6.1-8.0 mm at 100 kVp. MC-calculated

' Al-HVLs were also in acceptable agreement within 0.3% of measured values. OCR rapidly decreased from the

center and decreased to about 50% of the dose at the center at a distance of 10 cm in any CT scanner.
MC-calculated OCR also agreed with measured within 5%. The absorbed doses at 120 kVp ranged 5.1-7.1
mGy and 10.8-17.5 mGy per 100 mAs at the center in the body- and head-type cylindrical water phantom.
Measured doses at four peripheral points were within 5% agreement of MC-calculated values. The combined
uncertainty of absorbed dose in our method was 2.1% and 1.4% smaller than 3.5% fo;' CTDIa. The organ
mean doses for head, chest, and abdominal scan ranged 8.0-16.7 mGy/100mAs, 2.8-4.6 mGy/100mAs, 3.0-3.9
mGy/100mAs. ! -

Conclusion:

Our method makes it possible to directly measure the absorbed dose and is more robust and accurate than the
CTDlir measurement. The absorbed dose increased with decreasing AI-HVL. MC simulations using CT
images are useful for evaluation of patient organ doses from CT.





