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Setting the scene for QC protocols
From a medical physicist’s point of view

We are looking at the whole life cycle of an equipment:  

◦ Choosing an equipment

◦ Commissioning

◦ Using 

◦ Decommissioning 
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Choosing a system
Define the technical specifications taking into account requirements from

governments or agencies,  health insurance,  quality labels 





12 PROTOCOLS IN TOTAL FOR ALL THE MODALITIES
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Why assessing the performance of our system
OVERARCHING GOAL: TO IMPROVE THE SAFETY AND EFFICIENCY OF MEDICAL IMAGING

ENSURE MEDICAL IMAGE QUALITY FOR RELIABLE DIAGNOSIS WHILE MINIMIZING THE DOSE OF 
IONIZING RADIATION TO PATIENTS AND STAFF

We will assess 
the performance 
of the tube since 
it has to do with 
the dose and the 
quality of the 
image.  

We will assess 
the performance 
of the detectors 
since it has to do 
with the image 
quality and the 
dose.

Tube
Patient Detector

We will assess some 
measures that indicate 

patient doses
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The QC equipment



QC jargon

Repeatability



QC process
St

ep
 1 Measure 

some 
values

St
ep

 2 Derive 
your test 
parameter

St
ep

 3 Compare 
with the 
limits
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|L1|+ |L2| ≤  2cm

PASS

FAIL



QC measures

1) You measure a value once: 

e.g.  an angle, a distance, a dose, a voltage, a flow, a resolution, a 
contrast, a distance, ...

2) You measure the same parameter several times: 

e.g.  A time, a dose, a flow, ...

3) You measure a value and you compare it with a reference value of 
your system (baseline) 



Tube tests
Open beam no filtration

Measurement tool on table at 1 m from source, 

Remove the detector or cover the detector with a lead sheet

Max. Energy of the Xrays – accuracy 

HVL (half value layer) – lower limit 

Exposure time – accuracy  +  repeatability 

Output (dose per mAs) of the tube  – constancy over time, limit on the 
variation  
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Detector tests

Attenuation at source

Detector on table

Uniformity, presence of artifacts/dead pixels 

High contrast resolution 

Low contrast resolution

Pixel values versus dose

Dark noise
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Patient dose tests
 DAP (Dose Area Product) tests, dose that comes out of 
the collimator and reaches the patient

A measure of the tube output, used internationally for 
dose to patient reports (DRL) 

AEC (Automatic Exposure Control) tests, when the 
predefined amount of dose is received by the detector 
the Xray beam is stopped

EI (Exposure Index) tests, dose that hits the detector after 
passing through the patient

A measure of the detector dose, used by the radiographer 
to assess his/her technique 
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System tests
2  beam alignment tests

all in one image with 
a clinical protocol



Quantitative objective tests (1) 
MTF – Resolution   

DQE  
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A DIY tool, one single image and 
open source software



Quantitative objective tests (2)
DQE – Noise and Resolution 
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Conclusions
We presented necessary tests: 
• tube 

• detector and 

• patient dose indicators

• System tests

which: 

ENSURE MEDICAL IMAGE QUALITY FOR RELIABLE DIAGNOSIS WHILE MINIMIZING THE DOSE OF 
IONIZING RADIATION TO PATIENTS AND STAFF

Smart QC – get performant tools, group the tests, automate data analysis, compare systems
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Let’s go QC


