
Patient Specific Model Generation: 
3D QCA versus 3D QCA + OCT 

 

Shengxian (Sanven) Tu, PhD 
 

Division of Image Processing (LKEB) 

Department of Radiology 

Leiden University Medical Center 

& 

Applied Research 

Medis medical imaging systems bv 



3D bifurcation model 

Model created by QAngio XA 3D Research Edition 1.0 (Medis Special bv, Leiden, NL) from 
two monoplane projections 



3D bifurcation model 

Courtesy: Yves Louvard 

Pre-stenting 



3D bifurcation model 
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Post-stenting 



Coronary tree reconstruction 

Courtesy: Niels R. Holm   



Wall shear stress 



Coronary flow simulation 



Disturbed flow distal to the stenosis 
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FFR computation from 3D QCA 
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FFR = 0.81 

 



3D QCA + CFD --> Hemodynamics 
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Fusion of 3D 
QCA and OCT 

Fusion of two 
OCT pullbacks 
at bifurcation 

 



Application – Fusion with OCT 



Simulation using the fusion model 

Tu et al. Circ Cardiovasc Interv 2013, 6:e15-e17. 



Periodic coronary flow 



Another fusion case 
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Pre-stenting Post-stenting 



Vessel + DES Stent modeling 

Courtesy: Niels R. Holm 

St. Jude pullback + Medis 3D OCT  Terumo pullback + Medis 3D OCT  

overlapping 



Vessel + BVS Stent modeling 

Courtesy: Evelyn Regar and Jurgen Ligthart 

Terumo pullback + Medis 3D OCT  



Stent modeling – challenges 

Courtesy: Niels R. Holm 



Fusion compared to 3D QCA alone 

• Pros 

 High cross-sectional resolution 

 Model stent, lumen dissection... 

 Plaque information   

• Cons 

Data and technical demanding 

 Possible artefacts (guidewire, cardiac motion...) 

 Limited when many sidebranches involved! 



Conclusions 

 Patient specific modeling is feasible by 3D QCA 
or by fusion of 3D QCA and OCT ; 

 The integration of 3D QCA/OCT with CFD 
allows assessment of both coronary anatomy and 
hemodynamics;  

 Further studies are warrant to provide more 
insights into the accuracy of these two modeling 
techniques. 


