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deterministic

Why dosimetry?

X-rays ionizing radiation

deterministic and stochastic effects

stochastic
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French Academies Report, 20052

2French Academies Report, 2005. La relation dose-effet et lôestimation des effets canc®rog¯nes des 

faibles doses de rayonnements ionisants.

Why dosimetry?

Cancer risk?
International Commission on Radiological Protection1

1ICRP103: The 2007 Recommendations of the International Commission on Radiological Protection . 

Annals of the ICRP Vol 37 (2007)
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Why dosimetry?

Risk of cancer and age
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Effective dose ranges and dental investigationsWhy dosimetry?
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The ICRP basis for radiation protection: patient and personnel protection policy

Basic principles: óindividual relatedô ICRP 60

ALARA

Why dosimetry?
The ICRP basis for radiation protection: patient and personnel protection policy

European Directive 97/43 Euratom

Hospital

radon

dose limit

Hospital

dose restriction

vs ósource relatedô ICRP 103
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Patient dose and technical dose characterization

Why dosimetry?

- effective dose

- skin dose
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TLDs exposed in 

the phantom. X-ray 

energy stored

Individually 

loaded into TLD 

reader

Energy 

released as 

light when 

heated

Photomultiplier 

tube detects light

Patient dose and technical dose characterization

Why dosimetry?
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Patient dose and technical dose characterization

Why dosimetry?

- definition of standard dose index that can be measured in a physical 

phantom during a routine medical physics quality control check

- candidates:

- cfr. medical CT: Computed Tomography Dose Index, 

CTDIw
DLP (Dose Length Product)

DAP

- effective dose is influenced by technical parameters as mAs and FOV

CTDI
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CTDIw

DLP 

DAP (Dose Area Product)

Why dosimetry?
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- determine conversion factors between technical quantities and effective dose:

the more dose determining factors that are included in the dose index, the more 

uniform the conversion factors will be:

dose conversion factors from mAs to effective dose will be different for different 

CBCTs and imaging protocols

dose conversion factors from a dose index including the influence of both mAs

and FOV can possibly be the same for different CBCTs and imaging protocols

Why dosimetry?
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Why dosimetry?

Available knowledge at the start of SEDENTEXCT

ÅFew dosimetric studies

Í anthropomorphic phantoms

Í TLDs

Limited number of TLDs & CBCT devices

ÅNo reports on scattered dose in dental CBCT 

ÅFew studies investigating CTDI and alternative indices for 

modern MSCT scanners

ÅNo dose simulation studies for dental CBCT
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ÅDental CBCT dose index

ÅAssessment of dental CBCT dose

(adult & paediatric phantom, patients)

ÅMonte Carlo simulation framework for optimisation

ÅPersonnel dose

SEDENTEXCT dosimetry

KUL Leuven, UNIMAN Manchester, NKUA Athens,

VU Vilnius, MAHOD Malmö, LTO Leeds



Workshop on dental Cone Beam CTSEDENTEXCT

Measurement of the dose distribution in 

anatomical phantoms and subsequent 

calculation of effective dose 
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Phantom dose

Adult (Alderson) and paediatric (ATOM) phantoms
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Phantom dose: adult
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Effective dose for large field CBCTs
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Effective dose for medium field CBCTs

Phantom dose: adult
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Effective dose for small field CBCTs

Phantom dose: adult



Workshop on dental Cone Beam CTSEDENTEXCT

Phantom dose: adult




