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 between Oct 2010-July 2014 at 20 centers in Korea 

 1400 pts with long lesions ( >28mm stent length) 

 randomly assigned to receive IVUS-guided (n=700) or 

angiography-guided (n=700) EES implantation 

 primary end point: 1-year MACE (cardiac death, target 

lesion-related MI, or ischemia-driven TLR) 

 follow-up rate 94.5% 

Hong SJ, Hong MK et al. JAMA 2015;10:1-9 



IVUS-guided Angio-guided p 

Pre-PCI QCA-MLD, mm 0.83±0.42 0.82±0.43 0.56 

Pre-PCI QCA-RVD, mm 2.89±0.45 2.85±0.45 0.13 

Pre-PCI lesion length, mm 34.7±10.8 35.2±10.5 0.41 

Angiographic and Procedural Characteristics 

Hong SJ, Hong MK et al. JAMA 2015;10:1-9 

Post-dilatation, N (%) 534 (76%) 402 (57%) <0.001 

Final balloon size, mm 3.14 ±0.43 3.04 ±0.42 <0.001 

Maximal inflation pressure, atm 16.5±4.1 15.9±4.1 0.05 

Post-stenting QCA-MLD, mm 2.64±0.42 2.56±0.39 <0.001 

Post-stenting QCA-RVD,mm 3.03±0.44 2.97±0.43 0.01 

Total stent length, mm 39.3±13.1 39.2±12.3 0.90 



IVUS-guided Angio-guided HR p 

Cardiac death 3 (0.4%) 5 (0.7%) 0.60 (0.14-2.52) 0.48 

Target lesion-related MI 0 (0%) 1 (0.1%) 0.32 

Ischemia-driven TLR 17 (2.5%) 33 (5.0%) 0.51 (0.28-0.91) 0.02 

Stent thrombosis 2 (0.3%) 2 (0.3%) 1.00 (0.14-7.10) 1.0 

Hong SJ, Hong MK et al. JAMA 2015;10:1-9 

5.8% 

2.9% 

Kaplan-Meier Estimates of 1-year MACE 



Kaplan-Meier Estimates of 1-year MACE 

for Patients With IVUS-Guided PCI 

4.6% 

1.5% 

Conclusion Among patients with long lesions, IVUS- (vs. angio-) 

guided EES implantation resulted in a lower rate of 1-year 

MACE, which was primarily due to the lower risk of TLR 

Hong SJ, Hong MK et al. JAMA 2015;10:1-9 



A prospective, non-randomized study to see the impact of OCT on physician 

decision-making, post-PCI residual ischemia, and clinical outcomes 

418 patients with 467 lesions 

Mandatory use of FFR and plan PCI strategy 

Pre-PCI OCT (411 pts, 459 lesions) 

Plan changed in 230 (55%) pts, 264 (57%) lesions 

Perform PCI 

FFR and OCT  

With unsatisfactory post-PCI OCT results 

Optimization in 25% of pts, 27% of lesions 

Follow-up at discharge and at 30 days (401 pts) 

14.5% malapposition 

7.6% under-expansion 

2.7% edge dissection  

Eur Heart J 2015 in press 



 Following OCT-guided PCI, the rates of MACEs at 30 days 

were very low (death 0.25%, MI 7.7%, TLR 1.7%, ST 0.25%) 

PCI optimiz, 

without 

change 

PCI optimiz 

based on pre-

PCI OCT 

PCI optimiz, 

based on post-

PCI OCT 

PCI optimiz, 

based on pre- and 

post-PCI OCT 

p 

Pre-PCI FFR 0.72±0.14 0.73±0.14 0.72±0.14 0.72±0.14 0.93 

Post-PCI FFR 0.89±0.07 0.89±0.07 0.89±0.08 0.86±0.09 0.003 

Final FFR 0.90±0.10 0.90±0.10 0.24 

In-hos MACE 8.8% 6.7% 12.2% 1.5% 0.118 

1-mo MACE 8.8% 8% 12.5% 1.5% 0.127 

Peri-procedural 

MI 

9.5% 8.6% 10.0% 0% 0.029 

FFR and Clinical Outcomes 

Wijns et al. Eur Heart J 2015 in press 



Implications 

 Physician decision-making was affected by OCT 

imaging pre-PCI in 57% and post-PCI in 27% 

 Changes in PCI procedure based on OCT were 

associated with a low rate of peri-procedural MI 

 Use of OCT can have substantial impact on how 

operators treat patients with stable angina 



Meahara A. J Am Coll Cardiol Intv 2015;8:1704–14 

Design: A post-hoc analysis of the outcome of OCT- vs. IVUS-

guided PCI from the prospective ILUMIEN I and ADAPT-DES 

Primary endpoint: Final post-PCI stent expansion (defined as 

the MSA divided by the mean of the proximal and distal RLA) 



Meahara A. J Am Coll Cardiol Intv 2015;8:1704–14 



OCT 
(ILUMIEN I) 

IVUS 
(ADAPT-DES) 

p 

Any malapposition 27% 14% 0.002 

  distance/MLD>20% 1% 1% 0.69 

Any tissue protrusion 64% 27% <0.001 

  protrusion CSA>10% 12% 8% 0.17 

Any edge dissection 23% 5% <0.001 

  dissec length ≥3mm 2% 1% 0.29 

Tissue protrusion 

Malapposition 

Edge dissection 
Qualitative Data in the 

Propensity-Matched Groups 

Meahara A. J Am Coll Cardiol Intv 2015;8:1704–14 



Conclusion 

OCT-guidance was related to comparable expansion, 

and similar rates of major edge dissection, protrusion, 

and malapposition as compared to IVUS-guidance 

OCT was as good as IVUS to guide stent expansion 

Meahara et al. J Am Coll Cardiol Intv 2015;8:1704-14 



Soeda T, Jang IK et al. Circulation 2015;132:1020-9 

From MGH OCT registry, 900 lesions in 786 patients were analyzed to 

identify the post-stenting OCT predictors for device-oriented clinical end 

points (cardiac death, target vessel-related MI, TLR and stent thrombosis) 

edge dissection in-stent dissection 

malapposition smooth protrusion thrombus 

protrusion of disrupted 

fibrous tissue 
Irregular protrusion 

with disrupted intima 

Irregular protrusion 

with disrupted intima 



No MACE MACE p 

N 795 39 

Edge dissection 29% 31% 0.78 

Malapposition 38% 36% 0.76 

Tissue protrusion 97% 100% 0.63 

Irregular protrusion 52% 74% 0.003 

Thrombus 38% 51% 0.13 

Small MSA* 40% 59% 0.039 

*Small MSA : <5.0 mm2 for DES and <5.6 mm2 for BMS 

Incidence of Post-stent OCT Findings 

(Lesion-Level) 

Soeda T, Jang IK et al. Circulation 2015;132:1020-9 



Device-oriented MACE and TLR 

from multivariable models 

Soeda T, Jang IK et al. Circulation 2015;132:1020-9 

Irregular protrusion and underexpansion were the independent 

OCT predictors of MACE, which were primarily driven by TLR  



Intact fibrous cap  Plaque rupture 

 To evaluate the prognostic impact of plaque rupture vs. intact 

fibrous cap in 139 ACS patients undergoing PCI 

 No differences in clinical, angiographic, or procedural data 

Niccoli et al. Eur Heart J 2015;36:1377-84 



MACE rates 

Patients with plaque rupture vs. with intact fibrous cap 

Niccoli et al. Eur Heart J 2015;36:1377-84 



Conclusion 

Patients with plaque rupture had a worse MACE-free survival  

(61% vs. 86%) compared with those having an intact fibrous cap 

Kaplan–Meier Analysis  

Niccoli et al. Eur Heart J 2015;36:1377-84 



HR 95% CI p 

 Obesity (BMI >35) 1.688 0.822-3.845 0.15 

 Plaque rupture 3.735 1.358-9.735 0.010 

 Previous PCI 1.449 0.610-4.146 0.34 

 Stent length 1.028 0.980-1.081 0.26 

 Age 1.005 0.977-1.034 0.73 

 Male 1.36 0.335-1.591 0.76 

Predictor of 3-year MACE 

Multivariable Cox regression analysis 

Conclusion 

ACS patients with plaque rupture in culprit lesion have a worse 

prognosis compared to those with IFC, which should be taken 

into account in risk stratification and management of ACS 

Niccoli et al. Eur Heart J 2015;36:1377-84 



Relationship between neovascularization structures and plaque characteristics 

Taruya and Tanaka et al. J Am Coll Cardiol 2015;65:2469 - 77 

Coral tree pattern  



* 

* 

* 



Taruya and Tanaka et al. J Am Coll Cardiol 2015;65:2469 - 77 

Conclusion 

VV increased with FP volume and intra-plaque neovessels with 

coral tree pattern were associated with plaque vulnerability 



Changes in PAV and Calcium 

Post-hoc patient-level analysis of 8 RCT using serial IVUS 

Puri et al. J Am Coll Cardiol 2015;65:1273–82 



Plaque Calcification 

Plaque progression involves lipid pool expansion with 

microcalcification. After high-intensity statin therapy, plaque 

regression manifests as de-lipidation and probable vascular 

SMC calcification, promoting plaque stability 

Puri et al. J Am Coll Cardiol 2015;65:1273–82 



Implications 
 

 The serial IVUS study provides unique insights 

into procalcific effects of prolonged statin therapy 

on coronary atheroma in vivo 

 Despite the association with plaque regression, 

statin has procalcific effect related to the intensity 

of therapy 
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