
MPE06 : The development of advanced QA protocols for optimized use 
of radiological devices: Extended abstract 

 
Medical physicists active in radiology departments, in medical device industry or in radiation 
protection offices face challenging times due to the rapid evolution of imaging technology and its 
multitude of applications. In present module we will focus on comprehensive testing of such new 
devices and their inclusion in a Quality Assurance program that guarantees their appropriate 
functioning on daily basis. 
 
In most countries compliance testing and/or acceptance tests are a requirement. In medical device 
industry, scientists may be in charge of making system ready applications. The hospital physicist 
may have to perform an independent test that checks acceptability of the device or specifications 
put forward by the vendor or the department. Regulatory officers may be in charge of inspecting 
this work and provide the legal framework. None of these players can successfully complete these 
tasks without proper preparation. This is especially the case for new devices. We developed our 
course for all the scientists with the ambition to make the best possible test and aiming to use 
patient dose for the best possible clinical result. In current times, all scientists involved in any of 
these tasks have to be highly trained and flexible enough to deal with unexpected situations. 
  
The EUTEMPE-RX module presented here aims to help you acquire the necessary knowledge, skills 
and competences to deal with QA testing in situations where international guidance documents or 
daily experience are lacking. Very old equipment or poorly performing equipment may be equally 
challenging and will be discussed too. 
 
The module will start with the analysis of existing protocols and industry standards, and 
subsequently formulate the content and components of an ideal QA protocol. A basic QA toolbox 
will be created. Sometimes an existing protocol can be easily adapted to the situation under study 
from a basic toolbox, but sometimes a full re-think is required. The actual tendency is towards task 
based testing and optimization, with the selection of the radiological task of interest for which the 
system has to be evaluated or optimized.  
 
QA testing relies on ‘material and methods’. The following components are crucial for the making 
of QA protocols and will be discussed in detail. 

(1) Test  objects  
They have a crucial role in testing. It can be distinguished between simple technical test 
objects for quality control measurements, as well as more complicated, original test 
objects for near clinical testing, ultimately leading to ‘virtual clinical trials’. A creative 
solution can often be found that allows the use of old test objects for new applications. 
We will offer the framework for the development of new work in these fields and will 
illustrate interesting applications of specific phantoms (workshop 1) (Module 5 in the 
EUTEMPE-RX series will explore anthropomorphic phantoms and virtual clinical trials in 
more detail)  

(2) Base line data and reference data 
Active use of baseline and reference data improves the quality of the testing and gives 
more value to reporting as the medical user addressed sees his system compared to 
others or as an evolution in time. We will make a start with creating a common (European) 
data base (workshop 2).   

(3) Patient doses via test object analysis 
Dedicated tests can be included that predict patient dose and help in guiding the setting of 
dose levels. Concepts such as patient equivalent thickness will be explored. 

(4) Observer studies for optimization 



Task based testing is often performed with human observers that score the visibility of a 
selection of objects in a background. Several contrast-detail test objects have been 
developed for this purpose and are available for most types of X-ray modalities. Some of 
these experiments can be mimicked with (mathematical) model observers. This way to 
evaluate imaging devices will be introduced to you and situated in the whole process of 
QA and optimization. A third workshop will make you familiar with ROC analysis and the 
mathematical basics of model observer work (more information on model observers is 
available in EUTEMPE-RX module 7 and EUTEMPE-RX module 8)   

(5) Remote QA of dose and quality 
The full nature of digital imaging can be explored for remote quality control. DICOM 
header exploration and image analysis tools are crucial in this regard; participants will get 
started with dedicated software and learn to solve QC problems (workshop 4). Remote QC 
will be shown for mammographic applications. This includes some aspects of patient dose 
monitoring too. 

 
Finally and ultimately, all aspects will be collected into the making of a new QA protocol for a 
specific device (workshop 5). 
 
The learning outcomes of this module are: 

• take responsibility for the specification, selection, acceptance testing and commissioning 
of diagnostic and interventional radiology systems. 

• research, develop, implement and manage a state-of-the-art QC programme for D&IR 
systems based on a multi-professional approach. 

• interpret and validate QC test results correctly. 
• develop and critique new or existing QC protocols and test-objects when the available 

protocols and test-objects are not satisfactory. 
• develop and critique new optimized diagnostic and interventional radiology QA protocols 

when the available protocols are not satisfactory. 
• research, develop and implement model observers for improved performance testing in 

the QA programme. 
 
The module will be split into an online and a face-to-face phase. This part of the course will make 
use of an e-learning platform. Self-assessment tests, individual feedback and discussion fora will 
prepare the actual sessions of the face-to-face part. The online phase can be followed at any 
location and will be spread over 1 month. The participants are expected to spend about 40 hours 
to complete all the tasks of the online phase. The theory provided via the online phase will as such 
not be repeated during the face to face, as this part will be used for the more practical aspects of 
the module, including our 5 workshops.  
 
The face-to-face phase will take place on location and will require approximately 40 hours of active 
participation. This will require the course participants to travel for a complete week to Leuven. 
Some social activities will be organized in the evenings to fully enjoy the strength of team of 
participants, the city and all Belgian specialities like chocolate and beer.  
 
The course will end with an open book examination. This examination is not obligatory; successful 
students will be awarded with a module certificate and an interesting Belgian souvenir. 
 
Travel, hotel and food expenses must be covered by yourself. 
 
Don’t miss the unique chance to follow this course without course fee! 
 


