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Dosimetry
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MDCT & Digital Imaging

": o CT isa digital technigue and fundamentally
~dissimilar to analogue film radiography,

— as a general rule of thumb,

 for CT, the more radiation, the better the signal-to-
noise of the image, aesthetically more pleasing,




ﬁg Plain Film & CT Dosimetry
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Attributable Life-Time Risk

Age at Time of Exposure

Fig. 1. Lifetime nsk of excess cancer per sievert as a function of
age at the time of exposure. Data from the A-bomb survivors,
While the average nsk for a population is about 5% per sievert, the
risk vanes conssderably with age; children are much more sensitive
than adults. At early ages, girls are more sensitive than boys
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= Computed Tomography & :
E Dose Index — CTDI

~ « Defined as:

where  £50mm Is length of pencil chamber




CTDI Measurement

Measurement of CTDI with lon chamber
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CTDI Weighted - CTDI,,

__ ﬁ * Glves a weighted average of CTDI from

peripheral radial and central dosnmetry points
within a phantom




CTDI Effective - CTDI.




!
Dose ength Product - DLP

- | ' » CTDI,, ¢ applied to the volume of irradiated
. tissue

~« Variations in pitch complicate dosimetry
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Organ Dose, D,




)

Effective Dose, E

. » Defined as the weighted average of organ dose
- values D, for a number of specified organs
e.g. w; for various organs




i“.%‘ Effective Dose from DLP &

%;Sh rimpton & Wall, “Reference Doses for Paediatric Computed Tomography”, Radiation Protection Dosimetry,
Vol. 90, Nos 1-2, 249-252 (2000)

--: » Conversion factors (mSv.mGy-t.cm)

Age Weighted Correction Factor




?Current CT Dosimetry Chain
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?Current CT Dosimetry Chain
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* Diagnostic Reference Levels

The objective of a diagnostic reference level is to
help avoid radiation dose to the patient that does not
contribute to the clinical purpose of a medical
Imaging task.

This is accomplished by comparison between the
numerical value of the diagnostic reference level
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J * Introduced 1990
~" e Simple indication of “abnormally high
=« doses”
e Used 3 quartile values of mean dose
~distributions taken from a national dose
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If mean doses exceed a reference dose an
Investigation should take place to establish
the cause and take corrective action — unless

the dose was clinically justified
Reference dose was used to provide a trigger
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- - e Taken up by ICRP in publications 60 and 73

 Publication 73 introduced the term
. & “diagnostic reference level” and

recommended
— Values should be selected by professional
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~ » Wide variations in patient doses are to be
~ expected and it is only sensible to compare
mean or median values, which Is less
Influenced by extreme outliers, on

representative groups of patients to monitor

European Experience
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European Experience

~ » Setting DRL’s is a resource intensive activity
~ —anational response
_.; §  Priority should be given to procedures with
~ thegreatest dose implications, i.e. CT and
~interventional procedures
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= Estimated Caput ED (mS
from MDCT
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Fig. 1. Lifetime nsk of excess cancer per sievert as a function of
age at the nme of exposure. Data from the A-bomb survivors,
While the average nsk for a population is about 5% per sievert, the
risk vanes conssderably with age; children are much more sensitive
than adults. At early ages, girls are more sensitive than boys
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Radiation Protection in
the Medical Applications
of lonizing Radiation

L W)
D

WADIATION PROTLCTIDN SERILA Mo. 13

A Australian Gavernment

7 Australian Radiation Prefection
amdl Nuchar Safely Agmey

Radiation Protection in
Diagnostic and
Interventional Radiology

pat

RADIATION PROTECTION SERIES Mo, 14,1




DRL & Code of Practice

3.1.8 The Responsible Person must establish a
program to ensure that radiation doses

administered to a patient for diagnostic
purposes are:

(@) periodically compared with diagnostic
reference levels (DRLs) for diagnostic
procedures for which DRLs have been
established in Australia; and

* (b) If DRLs are consistently exceeded,
reviewed to determine whether
radiation protection has been
optimised.




DRL Drivers

ARPANSA
Code of Practice

Local Regulatory
Requirements

DoHA/RANZCR
Practice Accreditatio
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® Age
Dependence

e Protocol

Dependence
 Radiologist,

Radiographer
& Physicist
Dependence
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e Practice
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e A Continuous
Process of

Quality
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ARPANSA DRL

Survey Report

Practice Reference Level (DLP - mGy.cm)

Median DLP of 10 patients scanned with the
same protocol

Diagnostic Reference Level (DLP - mGy.cm)

75™ percentile of the spread of PRLs for the
same body region (head, neck, chest, abdomen-
pelvis, lumbar sine, chest-abdomen-pelvis)

Weight (2 kg)
International comparison




MDCT Lumbar Spine Report

MDCT Lumbar Spine

Patient

Practice DRL

DLP Statistics

Miniumum DRL - Median Maximum

136 367 586




All Practice DRL 75th Percentile
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~ » MDCT dosimetry is a moving feast
» Dose modulation technology Is improving
-2 rapidly

@ « ARPANSA DRL survey should be posted on
- theweb in early 2011




