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Key Advancements in PCI

Gaudino M, et al. Lancet. 2023;401(10388):1611-1628



Individual patient data from 19 randomized 

metallic stent trials maintained at a leading 

academic research organization were pooled.

Among 25032 total patients, 3718, 7934, and 

13380 were treated with BMS, DES1, and 

DES2.

Very-late MACE (a composite of cardiac death, 

myocardial infarction [MI],

or ischemia-driven target lesion revascularization 

[ID-TLR]), and target lesion failure (cardiac death, 

target-vessel MI, or ID-TLR)



Very-late (>1 Year) stent-related events occurred between 1 and 5 years 

after PCI at a rate of ~2%/year with all stent types, with no plateau evident



Potential Advantages of Drug-coated Balloon

• Drug delivery to the arterial 
wall without foreign objects 
left behind 

• Positive remodeling

• Simple procedure

• Use of short dual-
antiplatelet therapy



How can Imaging help us during 
DCB application?



With the intravascular 
imaging guidance, we 
can accurately measure 
the vessel size. 



Lesion Preparation: Device Size Selection

(1) Chieffo A et al, Am Heart J. 2013;165:65-72
(2) Kim BK, et al. Circ Cardiovasc Interv 2015:8:e002592
(3) Witzenbichler B et al. Circulation. 2014;129:463-470

IVUS-
guidance

N

Angio-
guidance

N

IVUS-guidance
(mm)

Angio-guidance
(mm)

P-value

Chieffo et al.(1) 142 142 2.95±0.38 2.86±0.36 0.19

CTO-IVUS(2) 201 201 2.91±0.52 2.85±0.41 0.23

ADAPT-DES(3) 3349 5234 3.4±0.6 3.0±0.7 <0.001

AIR-CTO(4) 115 115 3.05±0.46 2.86±0.37 0.001

Hong et al.(5) 201 201 2.96±0.38 2.83±0.37 0.001

EXCELLENT(6) 463 463 3.21±0.43 3.04±0.42 <0.001

Mean Stent Diameter

(4) Tian NL et al. EuroIntervention 2015:10:1409-17
(5) Hong SJ, et al. Am J Cardiol. 2014;114:534-540 
(6) Park KW. Int J Cardiol. 2013;167:721-726



(1) Chieffo A et al, Am Heart J. 2013;165:65-72
(2) Kim BK, et al. Circ Cardiovasc Interv 2015:8:e002592
(3) Witzenbichler B et al. Circulation. 2014;129:463-470

IVUS-
guidance

N

Angio-
guidance

N

IVUS-guidance
(mm or
atm*)

Angio-guidance
(mm or
Atm*)

P-value

Chieffo et al.(1) 142 142 3.39±0.47 3.15±0.40 0.002

CTO-IVUS(2) 201 201 14.6±3.7* 13.8±3.8* 0.040

ADAPT-DES(3) 3349 5234 16.9±3.7* 16.7±3.5* 0.13

RESET-IVUS(4) 297 246 3.2±0.4 3.1±0.3 0.03

IVUS-XPL(5) 700 700 3.14±0.43 3.04±0.42 <0.001

Final Balloon Size or Balloon Pressure* 

(4) Kim JS et al. JACC Cardiovasc Interv. 2013;6:369-376
(5) Hong SJ, et al. JAMA. 2015;314:2155-2163

Lesion Preparation: Device Size Selection



To investigate the impact of 
optimizing procedure-related 
factors during drug eluting
balloon (DEB) angioplasty on 
clinical outcomes of drug-
eluting stent in-stent 
restenosis (ISR).





OPTICROSS™ HD 60 MHz Image Examples 

Healthy Vessel Fibrotic Plaque

Images courtesy of David P. Lee, MD Stanford University Medical Center

Results from case studies are not necessarily predictive of results in other cases. Results in other cases may vary.

With the intravascular 
imaging guidance 
before DCB application, 
plaque characteristics 
are clearly identified, 
which can be helpful to 
decide the 
requirement of plaque 
modification.



OPTICROSS™ HD 60 MHz Image Examples 

Mixed Plaque Calcific Plaque

Images courtesy of David P. Lee, MD Stanford University Medical Center

Results from case studies are not necessarily predictive of results in other cases. Results in other cases may vary.



HD-IVUS for Stent Failure

AGENT™ DCB is an investigational device in the United States and is not available for sale in the US  |  IC-996112-AD



Neointimal Hyperplasia Stent fracture
(10 o’clock – 1 o’clock)

Calcific 

Neoatherosclerosis

Stent undersizing

Stent underexpansion

Why Use IVUS in Stent Failure?

What is the ISR cause and optimal treatment by angiography?

AGENT™ DCB is an investigational device in the United States and is not available for sale in the US  |  IC-996112-AD



AGENT™ DCB is an investigational device in the United States and is not available for sale in the US  |  IC-996112-AD

HD-IVUS in Stent Failure
Clinical Evidence

Superior outcomes for N=1522 ISR patients treated with IVUS-guidance 

Consistently

and significantly 

improved 

outcomes with 

IVUS use in stent 

failure
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Lawton et al. 2021 ACC/AHA/SCAI Guideline for 

Coronary Artery Revascularization. JACC 2022

Restenosis 

In patients with stent 

failure, IVUS or OCT is 

reasonable to 

determine the 

mechanism

2a C-LD

Neumann et al 2018 ESC/EACTS Guidelines on 

myocardial revascularization. EHJ 2019

Restenosis 

IVUS and/or OCT 

should be considered 

to detect stent 

related mechanical 

problems relating 

to restenosis 

IIA C

HD-IVUS in Stent Failure
Clinical Guidelines 

AGENT™ DCB is an investigational device in the United States and is not available for sale in the US  |  IC-996112-AD



Pre-Procedure IVUS

What’s the Root Cause?

How long is the lesion?1 What is the neointimal 

morphology?

2 Stent integrity: 
Expansion? Fracture?

3

Ca2+?

Lipid?

Fibrotic?

Lipid?

Fibrotic?

Ca2+?

AGENT™ DCB is an investigational device in the United States and is not available for sale in the US  |  IC-996112-AD



2. What Is the Neointimal Morphology?

Neoatherosclerosis 

(calcific)

Neointimal 

hyperplasia

Ca2+?

Lipid?

Fibrotic?

Lipid?

Fibrotic?

Ca2+?

AGENT™ DCB is an investigational device in the United States and is not available for sale in the US  |  IC-996112-AD



3. Stent Integrity: Expansion? Fracture?

Stent undersizing

Stent underexpansion

Appropriately sized

Stent fracture

AGENT™ DCB is an investigational device in the United States and is not available for sale in the US  |  IC-996112-AD



Summary-1

• With the intravascular imaging, we can accurately measure 
the vessel size.

• Before DCB application, plaque characteristics are clearly 
identified, which can be helpful to decide the requirement 
of plaque modification.

• Particularly in patients with in-stent restenosis, 
intravascular imaging is helpful to understand the 
mechanism and treat stent failure.

How can Intravascular Imaging help us during DCB application?



How can Physiology help us during 
DCB application?



Bech GJ, et al. Circulation 1999;99:883–888
FFR of > 0.90 has been identified as a cutoff predicting better 
clinical outcomes following conventional balloon angioplasty.

60 consecutive patients with single-vessel disease
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A cutoff predicting better clinical outcomes 
following PLAIN balloon angioplasty

FFR of >0.90 



FFR-Guided PCB Treatment

Shin ES, et al. Catheter Cardiovasc Interv. 2016;88:193-200 

FFR ≥0.85



Shin ES, et al. Catheter Cardiovasc Interv. 2016;88:193-200 

9-month





In 46 patients (54 lesions) with stable 
symptomatic coronary artery disease (CAD), 
DCB-only treatment was applied to 43 patients 
(51 lesions), while 3 patients (3 lesions) 
needed provisional stenting.

FFR ≥0.80





FFR ≥0.75



REDUCE-STENT Registry

Distal-to-aortic pressure ratio ≥0.9

Leone PP, et al. J Am Coll Cardiol Intv. 2023;16:363–365





Expert consensus would propose FFR of >0.80 after 
lesion preparation as a reasonable cutoff to 
proceed to the DCB-only strategy.

Functional assessment after 
the lesion preparation



Summary-2

• Though optimal cut-off values for functional 
assessment are needed to be further evaluated, 
functional assessment after the lesion preparation 
can help our decision-making for the DCB-only 
strategy.

How can Physiology help us during DCB application?



Conclusions
• Coronary physiology and intravascular imaging guidance for 

percutaneous coronary interventions have been associated 
with improved outcomes compared with angiography alone.

• Although the amount of evidence on coronary physiology 
and intravascular imaging techniques in PCI with DCBs is 
limited, intracoronary imaging is helpful during lesion 
preparation and device sizing and functional assessment 
after the lesion preparation can help our decision-making for 
the DCB-only strategy.
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