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CT Dosimetry - Background

* Current clinical CT dosimetry metrics typically used are CTDI,, and DLP.

* These have substantial limitations, which motivated the development of Size
Specific Dose Estimates (SSDEs) that account for patient size.

* This presentation will describe several key elements related to SSDE including:
(a) Water Equivalent Diameter, as described in AAPM Report 220

(b) SSDE for body originally described in AAPM Report 204 and updated with AAPM
report 220 and

(c) SSDE for head described in AAPM Report 293.

* This presentation will focus on how these metrics were d(_ev_elo[)e_d, how they are
expected to be calculated and how they might be used clinically in the future.
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CT Dosimetry

Learning Objectives

* Review current radiation dose index metrics used in CT
Dosimetry and their limitations

* Explain how the Size Specific Dose Estimates (SSDEs) for Body
and Head overcome some of these limitations and how they
can be used in clinical practice



CTzSpecific definitions

* What is unique about CT?
* Geometry and usage
* Exposure is at multiple points around patient
* Typically thin - ish (2 - 160 mm) beam widths
* Multiple Scans (Series of Scans)
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TOMOGRAPHIC
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CT Dose Distributions

* D(z) = dose profile along z-axis from a single acquisition

* Measure w/film or TLDs
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CT Dose Distributions

* What about Multiple Scans?




CT Dose Distributions

* What about Multiple Scans?
* They can overlap and create higher dose profiles



CT Dose Distributions
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CT Dose Distributions
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CT Dose Distributions




CT Dose Distributions
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CT Dose Distributions
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CT Dose Distributions
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The average dose in central slice is the sum of contributions from all slices to
that small width; if one rearranges the contributions from each slice, they are ,
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just different portions of the single scan dose profile. 5



CT Dose Distributions

To sum their contributions, just take the area under the
curve of that single slice dose profile



(CTDIx defined

* How to get area under single scan dose profile?
* Using a pencilion chamber
* one measurement of an axial scan (no table motion)

* typically made in phantom Q
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(CTDIY defined
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(CTDIx defined

« CTDI Represents

Average dose along the z direction

at a given point (x,y) in the scan plane

over the central scan of a series of scans

when the series consists of a large number of scans
separated by the slice thickness (contiguous scanning)
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CTDI Phantoms

* Body (32 cm diam), Head (26 cm diam)
* Holes in center and at 1 cm below surface




CTDl,

e Measurement is made w/100 mm chamber:
* CTDl,oo = @/NT) [, D(2) dz

= (FFC*E*L)/(NT)

f = conversion factor from exposure to dose in air, use 0.87 rad/R
C = calibration factor for electrometer (fypicalelose to this)

E = measured value of exposure in R

L = active length of pencil ion chamber (typical= 100 mm)

N =actuahumber of data channels used during one axial scan
T = nominal slice width of one data channel b
NT = nominal total beam collimation width (e.g. 32 x 0.6 mm) s



CTDl,

* CTDI_,, Measurements are done:
* In Both Head and Body Phantoms
* Using ONLY AXIAL scan techniques
(CTDI = Area under the single scan dose profile)
* Atisocenter and at least one peripheral position in each phantom
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CTD|,

* CTDI,, is a weighted average of center and
peripheral CTDI__, to arrive at a single descriptor

. CTDIW = (1/3)CTDI1oo,center + (2/3)CTD|100,peripheral



CTDI,, Z accounts for table motion

*Based on CTDI,,

* Hence measured from an axial acquisition;
EVEN THOUGH a pitch value is used.

* Think of this as the pitch that you would have
used if you were performing a helical scan.






