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ENSURING THAT X-RAY EQUIPMENT IS

AS SAFE AS IT IS EFFECTIVE 

Goal



Safe  Minimum acceptability criteria

Effective  Optimized

Goal



EC – Radiation Protection N° 162



Minimum dosimetric criteria



• Water phantom 30 cm x 30 cm x 20 cm 
(up to 30 cm) 

• SDD = 100 cm

• Dose detector (IC preferred) on the 
table

• Phantom positioned on a rig allowing it 
to be supported while in contact with the 
detector

• 10 cm between exit surface of the 
phantom and the base of image detector 
(30 cm phantom image detector in 
contact)

Maximum patient entrance dose rates



• Ranges expected for standard applications operating with low, normal
and high dose rate

• IPEM 77 (1997)  remedial action level of 50 mGy/min for all FOV

• Minimum criteria

• Equipment characterization

Expected ranges



What are we measuring?



Entrance Surface Air Kerma (Rate)



• Why to measure phantom fluoroscopy entrance surface air kerma
rate (EASKR)? 

• Verify appropriate dose rates are available when acceptance testing new 
equipment

• Compare to other equipment 

• Compare to benchmark values

• Quality control monitoring of equipment performance

Entrance Surface Air Kerma (Rate)



• Water phantom 30 cm x 30 cm x 20 
cm (up to 30 cm) 

• SDD = 100 cm

• Dose detector (IC preferred) on the table

• Phantom positioned on a rig allowing it 
to be supported while in contact with the 
detector

• 10 cm between exit surface of the 
phantom and the base of image detector 
(30 cm phantom image detector in 
contact)

Maximum patient entrance dose rates



…PMMA



• Absorption  AEC  different exposure parameters

• Scatter:

• “Water vs. PMMA  dose rate to be multiplied by 1.22”

PMMA vs WATER



• Water phantom 30 cm x 30 cm x 20 cm 
(up to 30 cm) 

• SDD = 100 cm

• Dose detector (IC preferred) on the table

• Phantom positioned on a rig allowing it 
to be supported while in contact with the 
detector

• 10 cm between exit surface of the 
phantom and the base of image detector 
(30 cm phantom image detector in 
contact)

Maximum patient 

entrance dose rates



DIMOND/Sentinel AAPM

Not the only approach



ESAK – Italian Survey (2014)



Fluoroscopy – Neuro - 2015



Fluoroscopy – Abdomen – 2015



ESAK – Italian Survey (2014)


