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Main aims of patient dosimetry in diagnostic and interventional radiology are to determine dosimetric

quantities for establishment and use of guidance levels [1] or diagnostic reference levels 2] and for

comparative risk assessment. In the latter case, the average doses to the organs and tissues at risk

should be assessed. Only limited number of measurements serve to potential risk assessment of the

examination and intervention. An additional objective of dosimetry in diagnostic and interventional

radiology is the assessment of equipment performance.

Ionization chambers are the main devices used for dosinietric measurements in diagnostic and

interventional radiology but other devices with special properties are also used. nportant examples

are thermoluminescent detectors (TLDs) and semiconductor detectors. For most dosemeters used in
x-ray medical imaging the desired quantity for calibration of dosemeters is the air kerma free-in-air.

Calibrations should be made at appropriate radiation qualities, for which recommendations are

available for conventional radiology 3 It is important that the calibrations are traceable to the

international measurement system. The uncertainty of dose measurements in medical x-ray imaging,

for comparative risk assessments as well as for quality assurance, should not exceed about 7 per cent

[4] ' terms of the expanded uncertainty using a coverage factor of 2.

The dosimetric approaches general diagnostic radiology, mammography and computed tomography

are slightly different, resulting in application specific dosinietric quantities. Consequently, different

protocols for patient dosimetry are available for these different purposes.

In general diagnostic radiology, various quantities and terminologies have been used for the

specification of dose on the central beam axis at the point where the x-ray beam enters the patient (or

a phantom representing the patient). These include the exposure at skin entrance (ESE), the input

radiation exposure, the entrance surface air kenria (ESAK), the entrance air kerma, the air kerma, the

entrance surface dose (ESD), the entrance skin dose (ESD) and the integral skin dose. Different

names are used for the same quantity, e.g, entrance surface air kerina, air kerma and entrance air

kerma. The same abbreviation ESD is used for both entrance surface dose (absorbed dose most Rely

expressed in air) and entrance skin dose (absorbed dose most likely expressed in skin tissue). Similar

problems exist for dosimetry in mammography and CT.

The present situation in dosimetry for medical x-ray imaging clearly indicates the need for dose

quantities recommended for the different applications and the need for a harmomsed system for

names, symbols and units. This has been recognised by the International Commission on Radiation

Units and Measurements (ICRU) and resulted the establishment of an ICRU Report Committee on

patient dosimetry in medical imaging. The report proposes a hanTionised system of quantities and units

for patient dosinietry ' medical imaging using x-rays. New symbols are proposed for various
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quantities. General infori-nation is provided on measurement methods, cluding various aspects of
calibration of dosemeters, and methods of detenrimmig organ and tissue doses.

The International Atomic Energy Agency kEA) is developing an 'international code of practice for
dosimetry in ray diagnostic radiology [5]. ne main objective of the code of practice is to help to
achieve and maintain a high level of uality in dosimetry, to improve the implementation of traceable
standards at the national level and to nsure control of radiation dose in x-ray medical imaging world-
wide. Compared to the CRU, the LAEA activities put more emphasis on the practical aspects of
establishment of proper calibration acilities, e.g. at the Secondary Standard Dosimetry Laboratories,
and provide more detailed recommenchations, for clinical dosimetry.

Co-ordination between ICRU and 1AFA activities is considered important by both organisations. This
has been taken into account in part by having a joint member of both comn-fittees. The intention is to
have a restricted overlap between both documents and to hannonise them as much as possible.
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