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In the assessment of dual antiplatelet therapy with drug-eluting stent

(ADAPT-DES) substudy, IVUS guidance compared with angiography in

8,583 ‘all-comers’ pts at 11 international centers.

Conclusion: Compared with angiography, IVUS guidance reduces ST 

in addition to MI and MACE within 1 year after DES implantation.

Witzenbichler B et al. Circulation 2014;129:463-470.

P = 0.01

HR: 0.50 [95% CI: 0.29, 0.86]
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IVUS- vs. angio-guided PCI with DES
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IVUS changed the procedure 

74% of the time. 

How IVUS changed the procedure in ADAPT-DES substudy

Witzenbichler B et al. Circulation 2014;129:463-470.
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TVF at 12 months

Optimal vs Suboptimal IVUS-guided PCI

(ULTIMATE trial)

Zhang J, et al. J Am Coll Cardiol 2018;DOI:10.1016/j.jacc2018.09.013

Optimal 

group

Suboptimal 

group
P

No. of patients

n (%)
384 (53.0) 340 (47.0)

No. of lesions

n (%)
578 (60.1) 384 (39.9)

MSA, mm2 6.09 5.45 <0.001

Prox. edge

plaque burden
37.2% 51.2% <0.001

Dist. edge

plaque burden
24.2% 35.1% <0.001

PCI results
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Kaplan-Meier Curve 

Comparing All-Cause Mortality 

Among OCT-, IVUS- and Angio-guided PCI
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Stent sizing

Rӓber L, et al. Eur Heart J 2018:39;3281-3300
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Post PCI optimization

➢ MSA

>4.5 mm2, or

> 80% of RA.

➢ Mal-apposition 

distance < 400μm

length     <1mm  

➢ No extensive protrusion. 

➢ Distal landing: PB < 50%

No lipid pool 

➢ Distal edge dissection: 

angle: <60°
flap: limited to intima

length:  < 2 mm

Rӓber L, et al. Eur Heart J 2018:39;3281-3300
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Pre-PCI assessment, #6 90%, (DES 4.0× 15mm)

Segmented view

Lumen profile
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 lipidic plaque
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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, et al. Cric CV Interv 2016;9:e004231 

DOI:10.1161/CIRCINTERVENTIONS.116.004231.

(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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Relation between lipid arc in stent edge at the time 

of PCI & frequency of SER at 9-12 months follow-up

Within lepidic plaques, stent edge restenosis could be identified 

more frequently in cases with grater lipid arc at the stent edge.

Ino Y, et al. Cric CV Interv 2016;9:e004231 

DOI:10.1161/CIRCINTERVENTIONS.116.004231.
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Post-PCI assessment, #6 90%, (DES 4.0× 15mm)

Segmented view

Lumen profile

MLA ≥ 90% of the average reference lumen area
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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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PCI for #6-7

EES : 2.5*26mm / 2.75*26mm (14atm.)



Wakayama Medical University

OCT (pre PCI)Post-PCI
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Distal reference Prox. ReferenceMSA site

Post-PCI

MSA 3.63 mm2

Calc.



Wakayama Medical University

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

Normalized Expansion Index Value = actual lumen area / ideal lumen area ｘ 100

MEI = cross section with lowest expansion index along the entire stented segment
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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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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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Calcium eccentricity, thickness & length and stent expansion

Fusiono A, et al.  EuroInterv 2018;13:e2182-e2189

Baseline Final
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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 
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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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(n = 29)
Calcium fracture (-)

(n = 32)

Restenosis and TLR at 10 months follow-up
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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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Calcium angle >270°

All cross sectional OCT images
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OCT based calcium scoring system

Fusiono A, et al.  EuroInterv 2018;13:e2182-e2189
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OCT-guided PCI for severe calcified lesions

Shlofmitz E, et al. Curr Cardiovasc Imaging Rep 2019;12;32
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3D-OCT image 

before KBT 

3D-OCT image 

after re-wiring 

before KBT 

3D-OCT image 

after KBT 
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Take home message

Imaging guidance for PCI

➢ Although clinical evidences of superiority to angio-guided PCI has been 

demonstrated not in OCT-guided but in IVUS-guided at the moment, 

randomized prospective studies of OCT-guided PCI compared with angio-

guided could demonstrate the advantages of OCT especially for specific

pathological condition including diffuse, calcified, or bifurcation lesion.

➢ Pre- & post-PCI lesion morphology can be assessed easily, precisely and 

accurately by imaging because of higher resolution, auto-pullback & auto-

measurement systems, angio-co-registration, and/or 3D reconstruction, 

etc., compared with coronary angiography alone. 

➢ Imaging-guided PCI is becoming more popular in daily clinical practice 

based on the guideline recommendation as class IIa, and expert consensus 

document of imaging-guided PCI optimization has described recently. 

➢ Much more precise PCI could be expected by OCT compared with IVUS-

guidance in specific lesions such as severe calcification, left main 

bifurcation, and so on, and OCT may allow us to change our daily clinical 

practice in PCI and to expect further improvement in the result of PCI.


