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Summary of the dissertation 

 

Iodine-based contrast media are used in CT imaging to increase image contrast 

in blood vessels and well perfused organs. Considering the constant innovations 

in CT technology, the use of contrast media has to evolve as well. In the first 

part of the thesis, strategies to reduce contrast media were evaluated while 

maintaining the diagnostic image quality in a minipig model. Chapter I describes 

an iodine dose reduction can be achieved by combining a low tube voltage 

acquisition with iterative reconstruction. This was studied by comparing the 

image quality of a standard of care protocol with two low iodine dose protocols. 

Even the CT images of the lowest iodine dose protocol were observed to be of 

diagnostic quality. In chapter II, time enhancement curves of injection protocols 

with different iodine concentrations were compared, administered at constant 

iodine delivery rate and total iodine dose. The injection protocols with a reduced 

iodine concentration result in higher maximal enhancement and longer 

enhancement peak duration. In the second part of the thesis, the relationship 

between contrast media and radiation-induced DNA damage was studied. In 

chapter III, we evaluated the amount of DNA damage after coronary CT 

angiography scans with three different iodine dose levels, scanned at a constant 

radiation dose in a minipig model. The results showed that the presence of 

contrast media significantly increases DNA damage. Subsequently, the contrast 

media iodine dose-dependency of radiation-induced DNA damage was evaluated 

in a clinical study on coronary CT angiography patients in chapter IV. This study 

confirmed that contrast media iodine dose increases the level of DNA damage in 

a linear dose-dependent manner, meaning that the level of DNA damage can be 

reduced by lowering the administered iodine dose. 
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