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3D-OCT guided bifurcation treatment 

• Advantage of OCT over other modalities in 
constructing 3-dimensional OCT 
 

• Visualization of bifurcation on 3D OCT 
 
• 3D-OCT guidance to position a re-crossing 

guide wire during bifurcation Stenting 
 
 
 
 



Invasive/ Non-invasive imaging in cathlab 

OFDI/ 

OCT IVUS CAG MSCT MRI Angioscopy 

Resolution             10-20              80-150      200           300                300    200 
(µm) 

Time aspect I         Real-time            Real-time   Real-time                                     Real-time 

Type of scan            IR-light            Ultrasound     X-rays                 X-rays          Magnetic rays     Visible light 

source 

Imaging              Layer                  Layer              Bloodflow             Density              Density              Surface 

target 

Time aspect II          2-50 sec              20-50 sec                          30 sec 

Pullback  

Speed       10-40 mm/sec       0.5-1.0 mm/sec 



A. Sequential 2-
dimensional OCT 

images 

B. Post 
processing: Stent  

enhancement  

C. 3-dimensional  
image 
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How to reconstruct 3-dimensional image  
from 2-D cross sections?  
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FASTER PULLBACK SPEED = FEWER CARDIAC MOTION 
ARTFACTS BUT DEGRADTION IN IMAGE RESOLUTION 

Okamura, Onuma et al. Eurointervention  



3-dimensional reconstruction: 
IVUS     vs.     OCT 
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• Online-3D visualizations of 

The Jailed SideB Ostium  

 





1 A. Proximal recrossing

1 B. Results after KB

2 A. Distal recrossing

2 B. Results after KB
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OCT atlas, Alegria-Barrero et al. Eurointervention 2012: 8: 205 
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Impact of recrossing wire position on shear 
stress after ballooning Onuma et al. Euro intervention  

Foin et al.  



  
Three-dimensional Optical Coherence 
Tomography Assessment of Coronary 

Wire Re-crossing Position during 
Bifurcation Stenting 
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In 2011, automatic stent detection software was developed 
Still Off-line, but Reconstruction time – 7 min. 
Feasible during Procedure 



 
 

A novel automatic Strut 
Detection software (from 

Yamaguchi University) 
enabled a rapid 3-D stent 

image reconstruction 
during bifurcation 

stenting procedure.  
(duration +/- 7 min)  

 
 
 

Napkin-ring Narrowing at the ostium 

of LCx (0,0,1)  
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 3D optical coherence tomography: new 
insights into the process of optimal 

rewiring of side branches during 
bifurcation stenting  
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Left Main Stenting 1  
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Left Main Stenting 2 (Culotte)  

1st Stent to LCx 
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1st Stent to LCx 2nd Stent to LCx Final 

Left Main Stenting 2 (Culotte)  
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1st Stent to LCx 2nd Stent to LAD Final 

Left Main Stenting 2 (Culotte)  
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Left Main Stenting 2 (Culotte)  

3M FUP 
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Prox cell 

Recrossing  
The Distal cell 

Left Main Stenting 3 
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Distal cell 

crossing 

Others 

 



On-line 3D OFDI (automatic strut detection) is 
now available on console  



Bifurcation PCI with 
planned Final kissing 

balloon 

R 3D OFDI 
guidance arm 
n〜45 

Angio guidance 
arm 
n〜45 

OPTIMUM: 3D-OFDI guidance in bifurcation 

Primary Endpoints: Acute ISA at bifurcation 

Provisional Stent 

(Ultimaster) 

Provisional Stent 

(Ultimaster) 

Final OFDI 
(documentation) 

Final OFDI 
(documentation) 

Final Kissing 
Balloon 

Final Kissing 
Balloon 

Recrossing wire 
on angio 

Recrossing wire through distal 
cells with 3D OFDI guidance 



Conclusion 

 With its high speed pullback and high resolution, OCT is the 

suitable imaging modality for 3D imaging.  

 

 In bifurcation, 3D-OCT may guide positioning of the wire through 

the appropriate (distal) cell. The early study suggests that such a 

guidance strategy reduced the incidence of malapposition in 

bifurcation.  

   

 In 2014, the on-line 3D OCT/OFDI with automatic strut detection 

is available. The equipped “real-time” 3D OFDI will help utilization 

of 3D in clinical situation. 

 

 Prospective randomized study is planned and conducted soon.   



Thank You! 


