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INTRODUCTION 

Neuroimaging (MRI >>> CT) 

 

MRI vs CT 

 

  Trauma,  

  Brain hemorrhage 

  MR contraindications 

  Claustrophobia… 

  Limited acces 

 

Dual Energy CT has broaden the indications of CT 

 

  



Dual Energy CT 

TECHNIQUE 

Attenuation depends on the energy of the Xray 

  

 The attenuation decreases with high energy and increases with low energy 

Radiología. 2014;56(3):241-246 
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Reconstruction of monoenergetique images based on a  

dual energy aquisition from  

40 to 150 Kev High CNR  

High SNR  

Right temporal hemorrhage 

Curr Radiol Rep (2015) 3:16 



TECHNIQUE 

Dual Energy CT 



 CT Angio and bone suppression 
 
 

 Virtual non contrast images and iodine maps 
 
 

 
 
 
 
  

Clinical Applications 

Dual Energy CT 



 
Bone suppression 

 

 Manual 

  Time consuming 

  Operator dependent 

 

 Semi-automatic segmentation based on density level differences 

  Artifact when densities close to each other 

  (contrast, bone, calcification) 

 

 Two acquisitions without and with contrast and subtraction 

  Radiation  
 Movement artifacts 

 
 
 
 

 
 
 
 
  

CT ANGIO 

Dual Energy CT 



 

 Based on dual energy  

 

Bone suppression based on the material 

 

 One acquisition 

 No increase in radiation dose 

 No movement artifacts 

 Independent to the density 

 The choice of hiding or not calcified plaques 
 
 
 
 

 
 
 
 
  

CT ANGIO 

Dual Energy CT 
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DUAL ENERGY CTA 

Right ICA Left ICA 
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DUAL ENERGY CTA 
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DUAL ENERGY CTA 

Curr Radiol Rep (2015) 3:16 



 
  Detection of intracranial aneurysms 
Image quality: DECTA = CTA with less radiation 
 
Detection, Morphological study, treatment planning (coiling vs surgery): 
DECTA = DSA 
 
Detection aneurysms: Sensitivity 97%; Specificity of 100%  / DSA 
 
           AJR Am J Roentgenol. 2010;194:23–30 
           J Comput Assist Tomogr. 2010;34:816–24 

 
 
 
 
            

 
 
 
 
  

CT ANGIO 

Dual Energy CT 



A 59-YEAR-OLD WOMEN WITH SPONTANEOUS SAH 

CAUSED BY RUPTURED ANEURYSM IN LEFT POSTERIOR 

COMMUNICATING ARTERY  

Scientific Reports; Article number: 26704 (2016) 



60 year-old man with hemispheric hemorrhage 

Curr Radiol Rep (2015) 3:16 
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51 year-old man with left IC clipped aneurysm 

Curr Radiol Rep (2015) 3:16 
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DECT POST CLIPPING VERSUS COILING 

Mixed 75 KeV 95 KeV 

 

115 KeV 

 

Mocanu I et al; Neuroradiology, in press 



Fig. 2:  Distribution of ROI attenuation values measured within the 
clip artifacts for all dataset 

Fig. 3:  Distribution of ROI SD values measured within the clip 
artifacts for all dataset 

  

DECT POST CLIPPING VERSUS COILING 

Mocanu I et al; Neuroradiology, in press 

CLIPS 



Fig. 4:  Distribution of ROI attenuation values measured within the 
coil artifacts for all datasets 

  

Fig. 5:  Distribution of ROI SD values measured within the coil 

artifacts for all datasets 

DECT POST CLIPPING VERSUS COILING 

Mocanu I et al; Neuroradiology, in press 

COILS 



 CT Angio and bone suppression 
 
 

 Virtual non contrast images and iodine maps 
 
 

 
 
 
 
  

Clinical Applications 

Dual Energy CT 



Radiology: Volume 257: Number 1—October 2010 

Virtual non contrast and Iodine maps 

Dual Energy CT 



 
Stroke patients with recanalization (thrombectomy) 
 

Complication: Hemorrhage 
DD with contrast extravasation in the infarct core 
 

Detection of hemorrhage 
 Conventional CT 

 PPV= 25% 
 NPV= 91% 
 Accuracy = 63% 

 
 DECT 

 PPV=100 %, 
 NPV=89 % 
 Accuracy = 89 % 
 

   Eur Radiol. 2014; 24:834–40   

 
 

 

Dual Energy CT 
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Curr Radiol Rep (2015) 3:16 

71 year-old man with left MCA occlusion 

Post-thrombectomy 

VNC 

Iodine Map/ Fusion 
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44 year-old man with right MCA occlusion 
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Post Thrombectomy 

44 year-old man with right MCA occlusion 
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CT 

VNC IOM 

44 year-old man with right MCA occlusion 
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CT Control 

IRM-T2* 

44 year-old man with right MCA occlusion 



RIGHT MCA STROKE 
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Cardiovasc Intervent Radiol (2014) 37:1171–1178 

VNC IOM Contrôle 
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Fusion map VNC 

Contrôle 

75 year-old man right MCA stroke  
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77 year-old man with right MCA stroke and thrombectomy 
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46 year-old man with treated ACA aneurysm 

POST TREATMENT 
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VNC IOM 

46 year-old man with treated ACA aneurysm 



24/09/2018 32 

T2* 

46 year-old man with treated ACA aneurysm 
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68 year-old patient post treatment of a non ruptured ACA aneurysm 

(a)	 (b)	

(d)	 (e)	

(c)	



 
 

 Virtual non contrast images and iodine maps 
 

 

Identification of tumor, AVM or spot sign 

 

30% of intracranial hemorrhage are related to a tumor or an AVM 

 
   Eur Radiol. 2014; 24:834–40   

 
 
 

 
 
 
 
  

Clinical Applications 

Dual Energy CT 



 

 

Intracranial hemorrhage and identification of a tumor 

 

 

 

AJNR Am J Neuroradiol. 2012;33:865–72. 

Equivalent to CT 

 with Contrast 

DECT (VNC+IOM) 

Equivalent to CT  

With contrast and true  

Non contrast 

In a serie of 56 patients: 17 hemorragic tumor and 39 non tumoral hemorrhage 

Clinical Applications 

Dual Energy CT 
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35 year-old man with renal carcinoma 

CT -C CT +C 

VNC IOM 
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AJNR Am J Neuroradiol. 2012;33:865–72. 

37 year-old woman with hepatocellular carcinoma 

CT - C CT + C 

IOM 

T1 + GD 

One month 



Conclusions 

 

 

All vascular imaging: CTA intra and extracranial vessels 

 

Follow-up imaging in surgically treated aneurysms (clips) 

 

Suspicion of hemorrhage : subjacent tumor lesion 

 

After neuro-interventional procedures : thrombectomy, coiling, … 

 

 

After every other procedure with IV or IA contrast injection such as: coronarography 

 

 

 

Dual Energie CT  
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