
Wakayama Medical University

Takashi Akasaka, MD, PhD, FESC, FAPSC, FJCS

Department of Cardiovascular Medicine

Wakayama Medical University, Japan

TCTAP 2019, Seoul

The Clinical Value of OCT：European Consensus Document

Imaging & Physiology



Wakayama Medical University

Disclosure Statement of Financial Interest
Takashi Akasaka, MD, PhD

⚫ Grant/Research Support : Abbott Vascular Japan

Boston Scientific Japan

Nipro Inc.

Terumo Inc.

⚫ Consulting Fees/Honoraria : Abbott Vascular Japan

Daiichi-Sankyo Pharmaceutical Inc.

Nipro Inc.

Terumo Inc.

Within the past 12 months, I or my spouse/partner have had a financial 

interest/arrangement or affiliation with the organization(s) listed below.



Wakayama Medical University

Comparison among various coronary imaging

OCT IVUS MRI CAG Angioscopy
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Fibrous plaque

1mm

Signal rich, homogenous 

Fibro-calcific plaque Fibro-lipidic plaque

Signal poor, diffuse borderSignal poor, clear border

Kume T,  et al. Am J Cardiol 97: 1172 - 1175, 2006 

OCT vs histology

Yabushita H, et al. Circulation, 106:1640-1645, 2002
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Demonstration of various causes in ACS 

Plaque rupture

Plaque erosion

Calcified nodule

60 – 70 %

20 – 30 %

5 – 6 %

Kubo T, Akasaka T, et al. ( J Am Coll Cardiol 50:933-939,2007)
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Red  & white thrombus

Kume T, Akasaka T, et al. ( Am J Cardiol 97:1713-1717, 2006 )

Red thrombus

Protrusion mass 

with shadow

Protrusion mass 

without shadow

Protrusion mass 

with & without shadow

White thrombus Mixed thrombus

Kubo T, Akasaka T, et al. ( J Am Coll Cardiol 50:933-939,2007)
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Thin-cap fibroatheroma (TCFA)

TCFA is demonstrated by the thin high intensity layer with rapid attenuation 

of the signals, and the cap thickness is measured by the thickness from the 

surface of the lumen to the portion just starting the attenuation. 
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IVUS OCT

Coronary Imaging of SCAD
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Coronary angio. （Pre PCI）
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OCT (pre PCI)Baseline: post-Balloonong
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Distal reference Bifurcation site Prox. Reference

Baseline: post-Balloonong
MLA site

Calc.

Calc.
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Stent sizing

Rӓber L, et al. Eur Heart J 2018 May 22. doi: 10.1093/eurheartj/ehy285
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PCI for #6-7

EES : 2.5*26mm / 2.75*26mm (14atm.)
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OCT (pre PCI)Post-PCI
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Distal reference Prox. ReferenceMSA site

Post-PCI

MSA 3.63 mm2

Calc.
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Volumetric Stent Expansion Assessment

Nakamura D, et al. J Am Coll Cardiol Intv 2018;11:1467-1478

Conventional Method

New method for vessels with no major side -branches 

Method for vessels with 1 major side -branches 

Method for vessels with 2 major side -branches 
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Correlation of %AS with Final FFR Value 

for Conventional Method and New Volumetric Method 

Nakamura D, et al. J Am Coll Cardiol Intv 2018;11:1467-1478
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Distal reference Prox. ReferenceMSA site

Post-PCI

MSA 3.63 mm2

Calc.
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Calculation of Stent Expansion: Taper Reference
Post-treatment: Endpoint Assessment & Indicator

Cross section with lowest expansion index 

along the entire stented segment

EXP%= (Stent area/Reference area)

• Calculation of ideal lumen frame by frame based on proximal & distal lumen

• Ideal lumen is demonstrated based in HK Model taking the branch diameter into account

• Stent expansion (EXP%) can be assessed frame by frame based on this ideal reference

Proximal  

Reference Area

Autodetection of 

branch & area

Distal 

Reference Area
Demonstration of ideal 

expansion taking distal & 

proximal reference & side 

branch diameter into account 
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Calculation of Stent Expansion: Taper Reference
Post-treatment: Endpoint Assessment & Indicator

• Calculation of ideal lumen frame by frame based on proximal & distal lumen

• Ideal lumen is demonstrated based in HK Model taking the branch diameter into account

• Stent expansion (EXP%) can be assessed frame by frame based on this ideal reference

Demonstration of stent expansion indicator

Demonstration of stent expansion indicator after auto-detection of stent

• Underexpansion is demonstrated by red color (default is set as 90%)

• Well expanded stent is demonstrated by white blue

Thresholds can be set individually
2 different (color) set is available
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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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Figure 2	 
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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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３-D reconstruction and auto-detection of stent incomplete apposition 

can be demonstrated as fly through image by new OCT.

New Development in OCT
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➢ Angio-coregistration may allow us to understand the lesion 

and reference site on angiography and OCT at the same time.

➢ Newly developed expansion indicator can provide us the site 

and degree of under-expansion by color coded image.

➢ Apposition indicator demonstrates the site and degree of 

incomplete apposition by color coded bar and 3D-image.

The Clinical Value of OCT for PCI
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Post PCI optimization

➢ MSA>4.5 cm2, or > 80% of RA. 

➢ Malaposition <400μm distance,

<1mm length. 

➢ No extensive protrusion. 

➢ Distal landing: PB < 50%

No lipid pool 

➢ Distal edge dissection: <60°
Flap: limited to intima

< 2 mm length

Raber L, et al. Eur Heart J 2018 May 22. doi: 10.1093/eurheartj/ehy285
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New Development in OCT

Re-crossing wire position in the jailed side branch can 

be easily identified by newly developed OCT software 

and improvement of side branch KBT procedure could 

be expected by the guidance of new OCT.



Wakayama Medical University

Post-stent, LCX rewiring 1st, Carpet view

Link

GW
GW
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Recrossed wire distally Strut deformation

Recrossed wire proximally Remained jailed struts

After Kissing Ballooning

After Kissing Ballooning

GW crossed distally

GW crossed proximally

Link connecting to carina type

suboptimal

GW recross distal cell

GW recross proximal cell
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Nakamura T, et al. Int J CV Imag 2017;33: 797 – 806

Onuma Y, et al. EuroInterv 2018, doi: 10.4244/EIJ-D-18-00391

Impact of the rewiring position
Strut malapposition & shear stress

Comparison of % reduction of

the side branch flow area
Comparison among each jailed type

Residual stent strut on the surface of

bifurcation orifice may reduce the 

side branch flow area during follow up.
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Stent design based on the rink position & 
wire re-cross point at bifurcation orifice 

distal

proximal
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Configuration 1 Configuration 2 Configuration 3

Out-of-phase,

Peak to peak design

(Ultimaster ®  , Resolute ® )

In-phase,

Peak to valley design

(Xience ® )

Distal

Proximal

Distal

Proximal

SB ostium

Bifurcation

carina

The most distal 

ring of the 

stent within 

the bifurcation

Optimal 

recross

point

Onuma Y, et al. EuroInterv 2018;accepted

Optimal rewiring point in side branch ostium accoroding to 

different configurations of overhanging struts
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GroupAfter kissing ballooning

Strut deformation

Remaining jailed struts

Remaining jailed struts105

cases

“Link-free type”
58

“Link-connecting 
to carina type”

47

Guidewire recrossing

distally

proximally

distally

proximally

54

4

33

14

Optimal

54 cases

Suboptimal

51 cases

Frequency of jailing configuration & GW rewiring position
Okamura T, et al. EuroIntervention 2018;13:e1785-e1793
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p=0.6651 p=0.1562

p<0.0001

p=0.2531

Incidence of ISA at each segment
Okamura T, et al. EuroIntervention 2018;13:e1785-e1793
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Angiographic ISR at 9 Month

All Optimal Suboptimal P value

n 87 48 39

ISR 12(13.8%) 4(8.3%) 8(20.5%) 0.1254

PMV 0(0%) 0(0%) 0(0%) -

DMV 1(1.1%) 1(2.1%) 0(0%) 1.0000

Side Br Orifice 12(13.8%) 4(8.3%) 8(20.5%) 0.1254

Okamura T, et al. EuroIntervention 2018;13:e1785-e1793
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Japanese registry for 3-D OCT guided

bifurcation stenting

Study population

Primary endpoint

Incidence of side branch restenosis at 1 year.

600 bifurcation lesions

Secondary endpoint

MACE at 3 years

Side branch opening guided by 3-D OCT:400 

Optimal

Suboptimal

No side branch opening:200

PI

Dr. Junya Shite (Osaka Nakatsu Saiseikai Hospital)
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Improvement of 3-D stent rendering demonstration
37

Clear demonstration of stent strut & side branch wire 

by using bifurcation mode

Present

AptiVue
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➢ Angio-coregistration may allow us to understand the lesion 

and reference site on angiography and OCT at the same time.

➢ Newly developed expansion indicator can provide us the site 

and degree of under-expansion by color coded image.

➢ Apposition indicator demonstrates the site and degree of 

incomplete apposition by color coded bar and 3D-image.

➢ 3D-reconstruction image might indicate the strut & rink 

position on the side-branch orifice precisely and demonstrate 

the relation between side-branch wire and stent cell in detail.

The Clinical Value of OCT for PCI
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Lumen area: 1.8 mm2 1.8 mm2 2.0 mm2

Lumen area: 3.3 mm2 3.4 mm2 3.7 mm2

B.  Post ablation （1.5mm burr）

C. Post ablation （2.0mm burr）
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Non-stent strategy was selected because of colon cancer ope.

Case; 60’s y.o. Female (Effort AP, Colon cancer)
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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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Prediction of calcium plate fracture by ballooning

OFDI was performed to assess vascular response immediately after high

pressure ballooning in 61 patients with severe calcified coronary lesion.

Conclusion: A calcium plate thickness < 505 μm was the corresponding

cut-off value for predicting calcium plate fracture by high
pressure ballooning.

Cut off = 505μm

AUC = 0.943

Sensitivity: 87%

Specificity: 86%

100 200 300 400 500 600 700 8000 (μm)

Median = 450μm; Lower quartile = 300μm; Upper

quartile = 660μm; Minimum = 110μm; and Maximum =

770μm.

Thickness distribution of calcium fracture 

Kubo, Akasaka et al. JACC Imag 2015;8:1228-9
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Calcium fracture (+)

(n = 29)
Calcium fracture (-)

(n = 32)

Stent expansion at post-PCI 

0

2

4

6

0

0.2

0.4

0.6

0.8

1

1.2

Calcium fracture (+)

(n = 29)
Calcium fracture (-)

(n = 32)

Minimum stent area and stent expansion index were significantly

greater in the group with calcium fracture compared with the group

without calcium fracture.

Minimum stent area Stent expansion index

p = 0.047 p = 0.030
(mm2)

5.02±1.43 

4.33± 1.22 
0.88± 0.17 

0.78± 0.18 

Kubo, Akasaka et al. JACC Imag 2015;8:1228-9
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0
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50

Calcium fracture (+)

(n = 29)
Calcium fracture (-)

(n = 32)

Restenosis and TLR at 10 months follow-up

0

10

20

30

Calcium fracture (+)

(n = 29)
Calcium fracture (-)

(n = 32)

The frequency of binary restenosis and target lesion

revascularization was significantly lower in the group with calcium

fracture compared with the group without calcium fracture.

Binary restenosis Target lesion revascularization

p = 0.024 p = 0.046

(%)

14%

41% 

7%

28% 

(%)

Kubo, Akasaka et al. JACC Imag 2015;8:1228-9
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➢ Angio-coregistration may allow us to understand the lesion 

and reference site on angiography and OCT at the same time.

➢ Newly developed expansion indicator can provide us the site 

and degree of under-expansion by color coded image.

➢ Apposition indicator demonstrates the site and degree of 

incomplete apposition by color coded bar and 3D-image.

➢ 3D-reconstruction image might indicate the strut & rink 

position on the side-branch orifice precisely and demonstrate 

the relation between side-branch wire and stent cell in detail.

➢ Calcium distribution and thickness can be easily identified, 

and rotational atherectomy may be safely performed by OCT.

The Clinical Value of OCT for PCI
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Events at 1-year follow-up

Prati F, et al., EuroIntervention 2012;8:823-829

The use of OCT can improve clinical outcomes of patients 

undergoing PCI.

The retrospective Centro per la Lotta contro l’Infarto-

Optimisation of Percutaneous Coronary Intervention (CLI-OPCI) study

OCT- vs. angio-guided PCI with DES or BMS
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Optimal vs Suboptimal OCT-guided PCI

(CLI-OPCI ACS substudy)

Prati F, et al. Circ CV Interv 2016;9:e003726.
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Kaplan-Meier Curve 

Comparing All-Cause Mortality 

Among OCT-, IVUS- and Angio-guided PCI
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Kaplan-Meier Curve Comparing All-Cause Mortality Among OCT-, IVUS- and Angio-guided PCI

Stable Coronary Artery Disease Acute Coronary Syndrome
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➢ Several procedural advantages have been developed in OCT 

compared with other coronary imaging modalities, and 

additional improvement in soft ware could be expected

in the future in OCT.

➢ These development in OCT may allow us to perform PCI more 

easily, safely and precisely to obtain ideal PCI results 

proposed in European consensus document recently.

➢ Although only a few reports about the improvement of 

prognosis have been reported by OCT-guided PCI, further 

improvement of PCI prognosis could be expected by OCT 

guidance, especially in specific lesions such as very complex, 

calcified or bifurcation lesion. 

The Clinical Value of OCT

Take Home Message

It is a good time to move

from IVUS to OCT!!
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Thank you for your kind attention !!

Welcome to APSC 2020 in Kyoto,

Japan!!


