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The radiation levels from CT has caught the eye of the public
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A new look at CT dose measurement: Beyond CTDI
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Computation of effective dose (IMPACT of UK) based on
Standard patient geometry and Monte Carlo derived tables
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ICRU: Image Quality and Patient Dose in CT

A. CT scanner radiation output measurement

B. Dose to the Reference Patient - Dy

C. Dose to the Individual Patient



A. CT scanner radiation output measurement

A-1 CTDlq

A-2 D(z) of CT beam

A-3 D(X, z) of CT beam

A. CT scanner radiation output measurement
A-1 CTDlyq,

A-2 D(z) of CT beam

A-3 D(x, z) of CT beam

A. CT scanner radiation output measurement

A-1 CTDlyg

A-2 D(z) of CT beam

A-3 D(x, z) of CT beam

B. Dose to the Reference Patient - Dgp

B-1 Definition of the Reference Patient

B-1.1 Size Range
B-1.2 Standard Scans (Dgp.x)

B-2 Dose assessment

B-2a Monte Carlo measurements

B-2b physical measurements

B-3 Utility of Dp.y
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> 50 cm (XXL) 45.1-50 cm (XL) 40.1-45 cm (L)

35.1-40 cm (M) 30.1-35cm (S)

B. Dose to the Reference Patient - Dgp

B-1 Definition of the Reference Patient
B-1.1 Size Range
B-1.2 Standard Scans (Dgp.x)

B-2 Dose assessment

B-2a Monte Carlo measurements

B-2b physical measurements

B-3 Utility of Dgp.x

Stand ard Scans
thoracic

Monte Carlo Modeling

abdomen

r=a+bo+c6+ded+ ...

abdomen pelvis

Monte Carlo Simulations

vendor
bow tie
spectrum
etc.
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physic al dose measurem ents

abdomen

r=a+bo+co+do’+ ...

Doses from XX CT Scanner in Room 4
(mGy per 100 mAs)

Pediatric

Female

Male

B. Dose to the Reference Patient - Dgp

B-1 Definition of the Reference Patient
B-1.1 Size Range
B-1.2 Standard Scans (Dgp.x)
B-2 Dose assessment
B-2a Monte Carlo measurements

B-2b physical measurements

B-3 Utility of Dgp.x

abdomen

Xs

XL

XX
XX
XX
XX

XX

IS

2z
2z
zz
zz
2z

thorax

mzox

XL

XX
XX
XX
XX
XX

SIS S

zz
zz
2z
2z
zz

C. Dose to the Individual Patient

C-1 Doses to patients measured in mGy

C-2 Individualized deterministic dose computation
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Dose metrics
Dose units

average tissue dose (mGy)

Determination of Primary Dose

Individualized Dose Estimates

DICOM header
kVp, mAs eff., pixel size, slice thickness, etc.

13



Dyl —_

Determination of Scatter Dose

CT image

CT image primary dose image

1000 bone

HU 0 tissue

-1000 air
M scatter ’\
lJ' total
HU

primary dose image

l-l scatter

P— total

scatter to primary ratio
(per voxel) - SPR
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CT image

primary dose image

scatter dose image

Dose(x,y,z) = Dosepnmary(xvyvz) + Dosescatter(xvyvz)

three dimensional dose distribution
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Question 2:

Upcoming ICRU recommendations for CT dosimetry will likely
eliminate the use of which one of the following parameters
when computing the dose to a specific patient?

0%
0%
0%
0%
0%

a s 0w N

effective dose
absorbed dose
air kerma

Monte Carlo-derived dose conversion coefficients
The dose dependency on bow tie filter and kVp

Question 1:

Which of the following is NOT a good reason why
measurements using a 100 mm pencil ionization chamber
located in a 32 cm diameter PMMA phantom are inaccurate
determinants of patient dose in body CT?

0%
0%
0%
0%
0%

CI R

Most patients are not 32 cm in diameter

No patient has an average tissue density of 1.19 g/cm?
Air ionization chambers are not as accurate as TLDs
Most CT scans are longer than 10 cm in length

The cylindrical profile of the phantom prevents realistic

mA modulation schemes

THE END
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