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The new operative environment   

• A fully integrated interventional suite combines surgical 
sterility with flat-panel C-ARM  

• workstation, post processing, and storage facilities.  

• The size of the hybrid room should be of sufficient 
dimensions to allow anesthesiology facilities needed for full 
patient monitoring 

• Equipment available in the room: intravascular ultrasound, 
3D transesophageal echocardiogram, rotational 
angiography  

• The ability for open conversion or hybrid intervention and 
endovascular supplies and devices must be able to fit in  

 
Cost: 1 to 1.5 Million Euros 



Technology  

• Flat Panel: Images with high 
resolution: 500000 € 

• 3D Rotational Angiography: 30000 € 

• Cone-beam CT-like:  30000 € 

• Multi-modality overlay images: 
30000 € 

• coupling cone-beam CT 
technology and integrated 
tracking and navigation 

• This coregistration is integrated 
with the movement of the C-arm 

 





Learning curve: staff 
Rotation 
Workstation 
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  Endoleak on the first CT control Group 1 Group 2  Group 3  

  Endoleak 5 62,50% 6 40,00% 1 7,14% 

      Type 1 3 37,50% 2 13,33% 0 0,00% 

      Type 2  2 25,00% 4 26,67% 1 7,14% 

      Type 3  0 0,00% 0 0,00% 0 0,00% 
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Application:  
AAA symptomatic: 56 mm  
MRA No rupture but wall enhancement  
Anaphylactic Choc during 2 coronarography «15 stents »     

MRA Overlay 





Symptomatic AAA 
 
Anaphylactic choc to 
CM: 2 episodes 
 
MRA overlay 
 
Intervention: 70 Min 
 
Fluoro: 15 Min 
 
Graphic acquisition: 0 
 
CM: 0cc 
 
 
 

MRA 



EVAR: Type II endoleaks 
embolization  

 
 



Direct Embolization of the sac 

• Stavropoulos et al.: 62 DSE (24 AMI, 35 Lumbar) with 72% 
of success and 3% of complications 

• Nevela et al and Baum et al have published similar results 
with in shorter series (75% and 92% of success) 

• Time >/= 1h 

• Van Brinsdsbergen et al and Blinker et al: discribed the 
technique with CBCT guidance in the angio-room reducing 
time and X-Ray esposure: 35 min 



Overlay: 
CT and CBCT 

Entry point of view Progress view confirmation 







embolization guidance 
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Cone Beam CT 
abdomen/thorax protocols 
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Role of CBCT in TACE-Survival 
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- CBCT assistance is an independent factor associated with:  

- Longer overall survival  

     (hazard ratio, 0.40; P = 0.033) 

- Longer local progression-free survival  

     (hazard ratio, 0.25; P = 0.003) 
 

Retrospective study, 130 patients   
 



TACE Guidance 
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Arterial phase 

Delayed phase 
And segmentation of the 
enhanced part  



Emboguide 
Software: 
central line 
extraction 
 
3D and 
coronal, 
sagittal and 
axial view 



3D Arterial view 
overlaid with 
the 3D 
segmentation 
the CL path and 
the fluoroscopy 



Control post-embolization 

Selective injection in the PA feeder 
Enhancement of the all prostatic gland 



Men of 57 Y/O 
HBP 
US-Doppler and CTA 
Large AVM in left kidney 



DSA: Difficulties to 
identify the feeder 
 
Decision to do a 
arterial CBCT 



Positioning of a long 6 Fr 
sheath within the feeding 
artery 



Embolization with a 10 mm 
diameter Amplatzer I 
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