
Radiation physics in radiology: 

daily practice and challenges 

An De Crop
AZ Delta



Quality control 

• “Part” of the job

• accuracy / reproducibility

• ALARA





Quality control

• Correction 

 Report to FANC

 < 6 months

 Before next control

• Contacting application or service engineer



Quality Control



Quality control

• Check if corrections are done correctly



Quality Control

• ‘in-house’ MPE

 Correct interpretation of the remarks

 Direct communication with service engineer

 Follow-up of modifications



Patient dosimetry

• dose registration

 CT

 Interventional radiologie

 Pediatric (head, neck, thorax, abdomen, pelvis)

 Women (pelvic region)

• dose survey’s



Patient dosimetry

• ‘in-house’ MPE

• (correctly) collecting data 

• feedback

• optimisation!



Dose optimisation

• Which protocols need optimisation 

• based on results of FANC patient dosimetry 

• based on dose monitoring software

• Hugh amount of data / information

• Configuration of reports / tables/ graphs

• Analysis of the data



Dose optimisation

• Protocol modification

 Comparison of acquisition/recon settings

 Changing parameters

Image quality



Image quality versus dose

12 mAs 67 mAs 152 mAs



Physical technical IQ assessment

• Phantom images

• Assessment by MPE

• Noise / Contrast / Resolution

• CNR 

• Contrast-detail



Physical technical IQ assessment

𝐼𝑄𝐹𝑖𝑛𝑣 =
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Physical technical IQ assessment



Clinical image quality assessment

• Clinical anatomical images

• Assessment by radiologists

• Visual Grading Analysis (VGA) 

- normal anatomical structures

- overall assessment of the image quality IS
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Clinical phantoms

• Patient images

• Anthropomorphic phantoms

• Thiel embalmed cadavers
Kyoto Kagaku N1 Lungman fantoom

http://www.supertechx-ray.com/Anthropomorphic/X-RayRadiography/KyotoLUNGMAN.php


Thiel embalmed cadavers

Patient Thiel cadaver

Thiel cadaver Patient



Image quality assessment

Clinical image quality Physical technical image 

quality 

Complex Relatively easy

Time consuming Automated analysis

Clinical reality Non anatomical phantoms

Correlation?



Correlation in thorax radiography

IQFinv en VGAS: r = 0.916, p < 0.001



Dose optimisation

• Medical physics  direction

• Collaboration between radiologists and MPE

• Optimisation: not an easy task

• Trial and error

• Protocol dependent



Optimisation: Bobby thorax neonato



Optimisation: fluoroscopy guided 

procedures 
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Fetal Dose



Fetal Dose



Fetal Dose

ICRP 84



Fetal Dose



Translating

“I can’t see anything”

low contrast detectability

high contrast detectability

resolution

motion unsharpness



Translating
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Fluoro mode

Vergelijking dosistempo patiënt bij fluoroscopie
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Ciné-agiografie mode 

Vergelijking dosistempo patiënt bij ciné-
angiografie
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Education

• Continual education

• Refresher course: basic radioprotection

• Overview of optimisation procedures that 

were performed

• Specific new features of devices



Conclusion

• Quality control

• Patient Dosimetry

• Optimisation (dose and image quality)

• Fetal dose

• Communication

• Education



Conclusion

• Disagree

• Challenge to do it differently

• Optimisation of overall radiation protection 

(both for physician and patient)


