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Positioning of OCT Catheter 

Distal tip  
Lens maker 

Prox. marker 

(5 cm from lens) 

Target lesion 

Other lesion 
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Positioning of OCT Catheter 

Distal tip  
Lens maker 

Prox. marker 

(5 cm from lens) 
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Advantages of Newly developed FD-OCT system  

( ILUMIEN OPTIS Ⓡ ) 

Cut-away view Segmented view 
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Pre-PCI assessment, #6 90%, (MultiLink 4.0× 15mm) 

Segmented view 

Lumen profile 
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Comparison of measurements  

among OCT, IVUS & QCA 
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Kubo T, Akasaka T, et al. JACC Cardiovasc Img. 2013;6:1095-1104 
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Accuracy of the measurement: MLA  

Kubo T, Akasaka T, et al, JACC Cardiovasc Img. 2013;6:1095-1104 

(OPUS-CLASS study) 
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ILUMIEN III : OPTIMIZE PCI (Study Protocol) 
Angiography

Identification of study 

lesion

Pre-PCI IVUS Pre-PCI OCT

IVUS guided PCI, per 뱇ocal 

standard practice?

Post-PCI IVUS

Post-PCI OCT, blinded to 

investigator

OCT Stent Sizing Guidance, per 

study protocol

OCT guided PCI to Acute 

Procedural Success

Procedure Complete

Post-PCI OCT

IVUS 

Guided PCI

OCT 

Guided PCI

Randomization to IVUS or Angiography or 

OCT guided PCI

Pre-PCI Angiography

Angiography guided PCI, per 

뱇ocal standard practice?

Post-PCI Angiography

Post-PCI OCT, blinded to 

investigator

Angiography 

Guided PCI

Randomized subjects will constitute 

the primary analysis cohort. 
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LCX 

Dx 

LM 

MLA 1.95 mm2 

Ø  = 1.56 mm, AS = 76.5% 

Lesion length 26 mm 

Area 8.29 mm2 

Ø  = 3.12 mm 
Area 8.32 mm2 

Ø  = 3.04 mm 

Area 8.79 mm2 

Ø  = 3.25 mm 

Lesion length 28 mm 

1) Scroll reference vessel 

markers to proximal 

and distal lesion edges. 

2) Attempt to identify 

segment of vessel within 

5mm with at least >180 

degrees of visible EEL 

3) Reposition reference 

scroll marker accordingly 

How to identify reference segments; stent length 
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LCX 

Dx 

LM 

MLA 1.95 mm2 

Ø  = 1.56 mm, AS = 76.5% 
Area 8.32 mm2 

Ø  = 3.24 mm 

Area 8.79 mm2 

Ø  = 3.55 mm 

Lesion length 28 mm 

 Largest reference lumen (prox or dist) 

 Mid-wall 

 Media-to-media (typically discounted) 

Increasingly aggressive 

How to identify the EEL; stent diameter 
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Conclusion: Lipidic plaque in the stent edge segments at post- 

  PCI was a predictor of late stent edge restenosis.  

In 744 stent (EES) edge segments, OCT was used to evaluate morphological 
characteristics of the coronary plaques that developed stent edge restenosis. 

Ino Y, Kubo T, Akasaka T, et al. submitting 

(A) Immediately after EES implantation, OCT images showed lipid rich plaque at the proximal stent edge (a, b). 

(B) At 10-month follow-up, angiography demonstrated stent edge restenosis at the proximal edge of the stent. 

Post-stenting 10 months follow-up Stent edge restenosis 

Precursor lesion of stent edge restenosis 
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Pre-PCI OCT 

Can the EEL be identified at both proximal 

and distal reference segments 

Reference stent 

diameter decided by 

OCT measurement of 

smallest  mean EEL to 

EEL diameter at 

reference site 

Yes 

Reference stent 

diameter decided by 

OCT automation 

based on smallest 

mean lumen diameter 

at reference site 

No 

Reference stent length decided 

by OCT Automation 

ILUMIEN III: Stent sizing 
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x 

y z 

Center of circle 

Three points (x, y, z) are placed on the visible circular arc. The central point (x) is 

connected with the other two points (y and z) by straight lines. Through the mid-point of 

each straight line, perpendicular line is drawn. Intersection of the two perpendicular 

lines is assumed to be the center of the circle. This makes circular approximation. 

Conclusion: By approximating algorithm of vessel circumference, OCT can 

          estimate vessel area even in coronary arteries with lipidic plaque. 

Kubo T, Akasaka T et al, Circ J 2015:79;600-606 

Feasibility of approximating algorithm of vessel circumference in OCT were 

evaluated in 80 coronary artery segments. 

Vessel circumference approximation in OCT  
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Post-PCI assessment, #6 90%, (MultiLink 4.0× 15mm) 

Segmented view 

Lumen profile 
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1) Scroll reference vessel markers 

to outside distal stent edge and 

midpoint of stent. 

2) Identify “automated measures” 

yellow box to determine MSA. 

3) Identify respective “automated 

measures” reference blue box 

to determine residual area 

stenosis.  

Distal Half 

DETERMINE EXPANSION/MSA - DISTAL 

95% of distal reference lumen area 

90% of distal reference lumen area 

Distal MSA meets ideal criteria 
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1) Scroll reference vessel markers 

to outside proximal stent edge 

and midpoint of stent. 

2) Identify “automated measures” 

yellow box to determine MSA. 

3) Identify respective “automated 

measures” reference blue box 

to determine residual area 

stenosis.  

Proximal Half 

DETERMINE EXPANSION/MSA - PROXIMAL 

95% of proximal reference lumen area 

90% of proximal reference lumen area 

Proximal MSA meets ideal criteria 
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Definition of incomplete stent appostion (ISA) 

Xience  

2.5 x 15mm 
Strut 

blooming 

Strut 

ISA distance 

Polymer 

ISA was defined as a ISA 

distance of >100 μm in EES 

and >170 μm in SES.  
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SES PES ZES EES 

EES SES PES ZES 

Strut thickness 

Polymer thickness 

Total  

 140 

 12.6 

165.2 

132 

16.0 

170 

91 

5.3 

100.6 

 81 

7.6 

96.2 

(μm) 
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Kawamori H. et al, Eur Heart J CV Imaging  2013 

Persistent incomplete apposition 
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Figure 2	


1 - Specificity

1.00.80.60.40.200.00

Se
ns

iti
vi

ty

1.00

.80

.60

.40

.20

0.00

S
en

si
ti

v
it

y
	


1-Specificity	

Wakayama Medical University 

Figure 4	
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1-Specificity	


EES SES 

ROC curve analysis identified a maximum ISA 

distance of SES > 285μm with as separating 

persistent from resolved ISA (sensitivity 93%, 

specificity 80%, area under the curve = 0.947; 

95%CI, 0.878 to 1.015). 

ROC curve analysis identified a maximum ISA 

distance of EES > 355μm with as separating 

persistent from resolved ISA (sensitivity 100%, 

specificity 75%, area under the curve = 0.905; 

95%CI, 0.812 to 0.999). 

ROC curve analysis of maximum ISA distance  
for predicting persistent ISA (Subanalysis of RESET study) 

Cut-off value = 355μm 

Sensitivity = 1.00  

Specificity = 0.75  

Cut-off value = 285μm 

Sensitivity = 0.93  

Specificity = 0.80  

Shimamura K. et al, Eur Heart J CV Imaging  2015;16:23-28 
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Cumulative incidence of ST after the index follow-up CAG 

Imai M et al. Circulation 2011;123:2382-2391 
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PSS, #13 CTO (2010/10/26) 

Xience 2.5×23  

Xience 2.75×23  

PSS 

PSS 

Xience 2.75×23  Xience 2.75×23  Xience 2.75×23  

Xience 2.75×23  

Xience 2.5×23  Xience 2.5×23  

PSS by CAG is demonstrated as mal-apposition by OCT. 

 

Persistent incomplete apposition & late acquired mal-apposition 

should be considered as the cause of mal-apposition in late phase. 
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Stent malapposition Tissue protrusion 

Incomplete stent apposition Stent edge dissection 

1mm 

Kubo T, et al, JACC Img. 2008 1:475–84 

1mm 1mm 

1mm 

Inadequate lesion morphologies after stenting  
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Conclusion:  OCT can provide more detailed morphological information after  
          stenting than IVUS. 

Inadequate stent 
apposition 

* 

0 

20 

40 

60 

80 

100 
(%) 

OCT 

IVUS 

Stent edge  
dissection 

Tissue  
protrusion 

Intracoronary  
Thrombus 

* * 

* 

55 patients were examined by OCT and IVUS  
to evaluate lesion morphologies after stent implantation. 

* p<0.005 

Kubo T, et al, JACC Img. 2008 1:475–84 

Comparison of the ability for monitoring 
stent deployment between OCT and IVUS  
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SAP, #6 99% Xience 2.75x18, Dissection 
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Prediction of angiographic slow flow 

A 73-year-old male 

underwent PCI for the 

treatment of mid-LAD 

lesion (arrow).  

In OCT image at pre-

intervention, the 

culprit lesion 

presented lipid-rich 

plaque with thin-

fibrous cap (TCFA). 

After stenting, 

angiogram showed 

slow flow, and OCT 

disclosed plaque 

rupture behind stent. 

TCFA is easy to be 

ruptured by PCI and 

has a high risk for 

coronary slow flow.  

Steniting Slow flow 

1 2 

1. Thin-cap fibroatheroma (TCFA) 2. Plaque rupture caused by PCI 

60µm  
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Prediction of No-reflow Post-PCI 

No-reflow 
n=14 

Reflow 
n=69 

p-Value 

Plaque rupture, % 

Thrombus, % 

TCFA, %  

Lipid-arc, degree* 

71 

79 

50 

166 

48 

80 

16 

44 

0.053 

0.567 

0.034 

0.012 

Tanaka A, Kubo T, Akasaka T et al. Eur Heart J 2009;30:1348-55 

Prediction of Microvascular Obstruction 

Ozaki, Kubo, Akasaka et al. Circulation Img 2011;4:620-7  

There is not enough data demonstrating the efficacy of distal protection during PCI. 
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Minimum lumen area site 

Pre-PCI 

Severe calcification Severe calcification 

RV 

* 

* Calcified nodule 

Pre-PCI FD-OCT (Markedly calcified lesion) 



Wakayama Medical University 

Lipid-arc = 360 degree 

Fibrous-cap thickness = 90 μm 

Minimum lumen area site 

Post-rotablater 

Calcification Calcification 

Cutting surface 

Cutting surface 
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Lipid-arc = 360 degree 

Fibrous-cap thickness = 90 μm 

Broken calcium plate 

Post-high pressure ballooning 

Broken calcium plate Broken calcium plate 

220 μm 

90 μm 

510 μm 230 μm 

100 μm 
250 μm 

RV 
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Lipid-arc = 360 degree 

Fibrous-cap thickness = 90 μm 

Broken calcium plate Stent malappsoition 

Malapposesd distance = 400 μm 

Broken calcium plate 

Stent area = 5.5 mm2 

RV 

510 μm 

160 μm 

Post-balloon dilatation 
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Kubo T. et al, J Am Coll Cardiol Cardiovasc Imag 2015 (in press) 
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LAD 

LAD 

D1 

D1 

“Overhanging” struts of the D1 stent  

into the LAD orifice 

Farooq et al. JACC int 2011;9:1044-6 
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Stent 

Nobori 3.5*28mm (12atm)  

Filtrap 
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LCX rewiring 1st Wire passed distal site of LCXos. 
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Post-stent, LCX rewiring 1st, Carpet view 

Link 

GW 
GW 
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Post-stent, LCX rewiring 1st, Cut-away view 

Link GW 
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LCX rewiring 2nd Wire passed prox site of LCXos. 
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Link 
GW 

GW 
Post-stent, LCX rewiring 2nd, Carpet view 
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Link GW 

Post-stent, LCX rewiring 2nd, Cut-away view 
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KBT 

Tazuna 3.0*15mm (8atm) in LAD 

Tazuna 2.5*15mm (8atm) in LCX 
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Post-KBT (Final), pullback from LCX 

Link 

GW 

GW LCXos 
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GW 

GW 

Post-KBT (Final), pullback from LCX 

LADos 

High lateral branch 1 

High lateral branch 2 
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GW 

Post-KBT (Final), pullback from LCX 

LADos 

High lateral branch 1 

High lateral branch 2 
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Neointimal tissue characterization by OCT 

Homogeneous Heterogeneous Layered 

Restenotic tissue 
has uniform optical 
properties and dose 
not show focal 
variations in 
backscattering 
pattern. 

Restenotic 
tissue has 
focally changing 
optical 
properties and 
show various 
backscattering 
patterns. 

Restenotic tissue 
consists of 
concentric layers 
with different 
optical properties: 
an adluminal high 
scattering layer &  
adluminal  low 
scattering layer. 

Although no data showing the relation between OCT-findings & histology in detail, 

there is a data demonstrating the effect of DCB according to OCT finding. 

No restenosis Restenosis 

Neointimal tissue 
has very thin & 
uniform optical 
properties with 
backscattering 
pattern. 
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Assessment of BVS by OFDI 

Ormiston J A et al. Circ Cardiovasc Interv 2012;5:620-632 
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How to use OCT-guided PCI in DES Era 

Pre PCI Assessment  

During and after PCI.   

Image acquisition is very fast and easy. 

Precise measurements might be possible automatically. 

Results of PCI such as tissue protrusion, incomplete apposition, 

mal-apposition, small dissection, etc. can be assessed precisely. 

Lesion morphology can be assessed in detail. 

 Easy to plan PCI strategies, easy to decide stent landing zone, 

 easy to identify unexpected lesions, etc. 

Much more delicate treatment may be expected to bifurcation 

lesion stenting by 3D-OCT. 

Pathophysiology of LST & VLST could be demonstrated in detail 

and ideal treatment could be expected by OCT-guided PCI using PCB. 

OCT-guided PCI should be essential for BVS. 
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Summary 

OCT-guided PCI in DES Era 

Improvement of clinical outcomes can be expected in PCI 

by the guidance of OCT,  although there are not enough 

data to support the reduction of the adverse clinical 

events by OCT guided PCI.  

Randomized prospective studies should be planned to 

demonstrate the improvement of clinical outcome by 

OCT-guided PCI in the near future. 

Pre- & post-PCI lesion morphology can be assessed 

easily & precisely by OCT because of higher resolution 

with high frame rate, auto-pullback & auto-measurement 

systems, etc.  


