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Dose in radiotherapy ¢
Is the therapeutic agent >

Is high - radiotherapy means putting as much dose into the target as »
possible

Carries some risk of severe complications »
Must be delivered very accurately »

Required dose accuracy
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response curve
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Absolute dosimetry is a technique that yields information directly 4
on absorbed dose in Gy. This absolute dosimetric measurement is
also referred to as calibration. All further measurements are then
compared to this known dose under reference conditions. This
means ...
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relative dosimetry is performed. In general no conversion 4
coefficients or correction factors are required in relative dosimetry
since it is only the comparison of two dosimeter readings, one of
them being in reference conditions.
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Of tremendous importance:If the absolute dosimetryis incorrectEVERYTHINGwill be

wrong

Absolute dosimetry for therapy beams
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Precision: how likely is the measurement to agree with the expected value of the
guantity being measured.

Estimated from repeated measurement
Standard deviation of the measurement indicates the precision of the instrument.

Important for relative and absolute measurements
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Accuracy: how close is the instrument reading to the true value.Influenced by
precision, but also by all other parameters that may affect the
measurement.Important for absolute measurement.
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3.2 PROPERTIES OF DOSIMETERS
3.2.1 Accuracy and precision

Accuracy specifies the proximity of the mean wvalue of a
measurement to the true value.

Precision specifies the degree of reproducibility of a
measurement.
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is equivalent to Ny

small standard deviation.
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3.2 PROPERTIES OF DOSIMETERS
3.2.1 Accuracy and precision

Examples for use of precision and accuracy:
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Examples for use of precision anmnd accuracy:
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3.2 PROPERTIES OF DOSIMETERS

3.2.1 Accuracy and precision

Mote: The accuracy and precision associated with a
measurement is often expressed in terms of its

uncertainty.
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3.2 PROPERTIES OF DOSIMETERS
3.2.2 Linearity

Two possible cases

Case A:
linearity
supralinearity
saturation

aSmeler readings

Dx

Case B:
linearity
saturation
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3.2 PROPERTIES OF DOSIMETERS
3.2 .4 Energy dependence

The response of a
dosimetric system is
generally a function of
the radiation energy.

Example 1:

Energy dependence
of film dosimetry
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3.2 PROPERTIES OF DOSIMETERS
3.2.5 Directional dependence

O The wvariation in response as a function of the angle of
the iIincidence of the radiation is called the directional
dependence of a dosimeter.

OO Due to construction details and physical size, dosi-
meters usually exhibit a certain directional dependence.
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In general, the size of a dosimeter “averages” the measurement of

dose.

The smaller the dosimeter, the better the resolution

Careful — small dosimeters produce small signals, and for small

signals, noise can cause problems with accuracy and precision.

Resolution can be zero-D (a point)

lon chamber=1-D

Linear array of chambers or diodes=2-D

Film

3-D=Gel dosimetry
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3.2 PROPERTIES OF DOSIMETERS

3.2.7 Convenience of use

Q lonization chambers are re-usable with no or little
change in sensitivity.

O Semiconductor dosimeters are re-usable but with
gradual loss of sensitivity.

0O Some dosimeters are not re-usable at all:
* Film
* Gel
+ Alanine

3.2 PROPERTIES OF DOSIMETERS
3.2.7 Convenience of use

O lonization chambers are re-usable dosimeters that are
rugged and handling does not influence their sensitivity
(exception: ionization chambers with graphite wall)

O TL dosimeters are re-usable but are sensitive to handling
and they lose sensitivity with repeated use.

O Some dosimeters measure dose distribution in a single
exposure:
+ Films
+ Gels
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A useful dosimeter exhibits the following properties:
= High accuracy and precision
= Linearity of signal with dose over a wide range
+ Small dose and dose rate dependence
= Flat Energy response
= Small directional dependence
= High spatial resolution

= Large dynamic range
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