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CT Angiography 

Diseases: 
• Aneurysm / rupture 
• Dissection 
• Stenosis and 

thrombosis 
• Inflammation  



Intravascular administration of iodinated contrast media 

 on average 100 mL of 350 mg/ml iodine containing contrast per 
CTA; in total 35 grams of iodine 

 Metabolic necessary amount of iodine for human adult per day: 
0.0006 g 

 

 

 

CT Angiography 

58.000 times  

necessary amount   



• CIN incidence    2 – 31% 

• Diagnostic procedure   1.6 – 2.4% 

• No risk factors   2% 

• Diabetes   9% 

• Diabetes & CKD  50 – 90% 

• > 60 years   8 – 16% 

 

Patients with multiple risk factors:  

Incidence > 50% CIN (>1% risk dialysis)  

Contrast-induced nephropathy (CIN) 
Epidemiology 

http://www.google.nl/url?sa=i&rct=j&q=contrast+induced+nephropathy&source=images&cd=&cad=rja&docid=mcxKV7pWGNxwEM&tbnid=TeUaP5UtSdOKJM:&ved=0CAUQjRw&url=http://www.nature.com/nrneph/journal/v7/n11/full/nrneph.2011.128.html&ei=6PPrUbrSFI-7hAfSmICACQ&bvm=bv.49478099,d.ZGU&psig=AFQjCNFD8kLLAkn34iPnrHCdRiR2jeeYwA&ust=1374503731525896


Radiation dose 

	

High radiation dose for patient: 1 – 19 mSv 

- Majority of CTA scans: 120 kV 



Trend CT scans 

1,3 miljoen CT-onderzoeken / jr in NL, 0,5 miljoen met contrastmiddel 



Reduction of contrast medium volume and 
radiation dose in CT angiography 

CTA studies JBZ 

Purpose studies JBZ 

• Reduce the amount of contrast medium  

• Reduce the radiation dose 

• Patient tailored CTA protocol  

 

Started 2011 in cooperation with: 

- University of Twente 

- Siemens 

- Mallinckrodt 

 



CTA studies JBZ 



CTA studies JBZ 



CTA studies JBZ 
CTA studies JBZ 

	
	

CTA	1	 CTA	2	 CTA	3	 CTA	4	

Contrast	volume		 100	mL	vs.							
89	mL	

89	mL	vs.								
50	mL											

30	mL	 38	mL	–	19	
mL	

Kilo	voltage	
	

120	kV	 120	kV	 120,	100,	80	
kV	

100	and	80	
kV	

Reduction	in	contrast	
volume	tov	100	mL	

11%	 50%	 70%	 60	–	75%	

Reduction	in	radiation	
dose	tov	120	kV	

–	 –	 25	–	60%	 30	–	65%	

	



CTA studies JBZ CTA 2 study – Test bolus 

Conclusion 

Using the test bolus injection protocol: 

  Maintaining the same image quality (4.3 vs. 

4.2) 

 

  Reduction of 44% in contrast medium 

 

 

CTA with 100 mL CTA with 50 mL 



80 kV 120 kV 140 kV 

140 kV 120 kV 80 kV 

Qualitative score 3.5 4.5 5 

CTA with 
20 mL of contrast medium 



Patient tailored CTA protocol 



Circulating phantom study 

 

  



Circulating phantom study 

 

  



Circulating phantom study 

Materials 

• Circulating phantom 

• Aortoiliac models with 

increasing AAA sizes 

 
 

Analysis 

• CTA 

• DSA 

• Ultrasound 
 

 



Circulating phantom study 

 

  



Circulating phantom study 

DSA 



Circulating phantom study 
AAA Ø 7 cm 



Normal kV 

120 kV 

Image noise 

Radiation dose 

Contrast 

enhancement 

Increased iodine 

absorption 

Low kV 

80 kV 

CT studies JBZ – Conclusion 

Contrast medium 

volume 

Patient (CIN) & 

financial benefits 

Reduction of CT-

induced cancer 



Future CTA studies 

• Patient tailored injection speed to cardiac output of 

patients with Dual-head injector (Mallinckrodt) 

 

• Further reduce radiation dose and improved image noise in 

low dose CTA with ADMIRE (Siemens) 

 

• Extend CTA protocols to all CT protocols with iodinated 

contrast medium (MC) 
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