
Every day the medical world makes use of 

X-rays and radioisotopes. Radiology allows 

organs to be visualised, nuclear medicine 

diagnoses and treats cancer by injecting 

radioisotopes, and radiotherapy uses  

ionising radiation for cancer therapy.  

The medical world is increasingly mindful  

of the risks of ionising radiation that patients 

are exposed to during these examinations  

and treatments. In 2009 SCK•CEN completed 

two research projects that should help 

optimise the radiation doses of patients.

Radiation doses for premature babies 
under the microscope
Disorders of the bronchial tubes form the greatest 

threat during the first months of life of a premature 

baby. In this critical period premature babies  

often have to undergo many X-rays of their lungs.  

As babies, and certainly premature babies, are extra 

sensitive to ionising radiation, it is important to keep 

their radiation dose as low as possible. However, 

the radiation dose used to make an image is directly 

proportional to the quality of the image. To preserve 

the same diagnostic result, the dose must be high 

enough. The balance between the radiation dose  

on the one hand and the image quality on the other 

is thus very important. In the last few years SCK•CEN 

has conducted studies that should help optimise 

the radiation dose for the lung X-rays of premature 

babies.

Innovative models
In order to determine the radiation doses in the 

lungs of premature babies, SCK•CEN developed 

innovative voxel models of premature babies. In this 

respect, the researchers used scans (CT and MRI) of 

premature babies from the Gasthuisberg University 

Hospital (Leuven). These computer models, based  

on three-dimensional pixels, consisted of adults  

and children, but not yet premature babies.  

The SCK•CEN researchers then used the voxel 

models in Monte Carlo calculations to determine  

the doses in different organs. An innovative feature 

of the research was that the researchers also looked  

at the image quality of the lung X-rays. The effect  

of different settings (voltage, current) and the effect 

of filtration were studied. The research showed, 

among others, that the use of an extra filter is useful 

and that the radiation dose of the lungs themselves 

can be reduced by a quarter. Based on the results 

of the SCK•CEN research, in 2010 there will be a test 

phase at the Gasthuisberg University Hospital. 

Skin damage  
in intervention radiology
Intervention radiology is a medical treatment  

or examination through a small puncture in the  

skin, using needles, feeder lines and catheters,  

and conducted under visual control with 

radiological techniques. These procedures  

are used for pacemaker implants, angiograms  

(the imaging of blood vessels), embolisations, the 

fitting of stents, etcetera. With prolonged medical 

procedures the skin dose that the patient receives 

can increase sharply, with possible skin damage  
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Work on optimum      

medical radiation doses

SCK•CEN expertise in radiation protection finds its way into hospitals

The balance between the radiation dose on the one hand  
and the image quality on the other is very important. 
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as a result. Together with the Katholieke Universiteit 

Leuven (KUL), the Universiteit Gent (UGent),  

the Université de Liège (ULg) and the Vrije 

Universiteit Brussel (VUB), SCK•CEN developed  

a measuring method to determine the threshold 

levels for skin damage in intervention radiology.  

This method helps doctors to monitor patients  

after the procedure to determine the seriousness  

of the skin damage. 

A growing field of research
At SCK•CEN new medical-related research projects 

are now in the pipeline in the field of paediatrics  

and elsewhere. Alongside the radiological doses 

that patients receive, there are also doses that 

doctors and nurses are exposed to while they 

conduct examinations or treatments, a focus of 

SCK•CEN. Such studies contribute to the evaluation 

of legally stipulated dose limits for medical staff. 

  During radiological examinations people often undergo a sizeable dose  

of ionising radiation. We aim to keep it as low as possible. A first series of  

SCK•CEN studies is helping to optimise the doses for the lung examinations  

of premature babies and limit skin doses in intervention radiology.     

Filip Vanhavere

		 	Research	projects	in	the	field	of	medical	science	represent	a	new	application	of	the	SCK•CEN	expertise		

	 in	the	field	of	radiation	protection.


	Pages from SCKCEN_highlights2009_WEB[1] 52
	Pages from SCKCEN_highlights2009_WEB[1] 53



