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Angiographical Outcomes  

after Drug-eluting Stent Implantation 
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Drug eluting stent restenosis 

 Drug-eluting stents have dramatically 

reduced restenosis risks compared with bare 

metal stents and conventional balloon 

angioplasty. 

 However, recurrent restenosis may still 

occur in some cases. 
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SeQuent®  Please  Paclitaxel-coated Balloon 
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Scheller B. et al. JACC: Cardiovascular Interventions 2012;5:323-30. 

Scheller B. et al. New Engl J Med 2006;355:2113-24. 
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uncoated balloon drug-coated balloon

p=0.0 p=0.0

ISRⅠ : n=52 

ISRⅡ : n=56 

Paclitaxel-coated balloon catheter : n=54 

Non-coated balloon : n=54 

Treatment of BMS Restenosis with DCB  

 PACCOCATH ISR Ⅰ,Ⅱ 

Late luminal loss in-segment Freedom from death, MI, TLR and stroke 



Kurashiki Central Hospital Martin Unverdorben. et al. Circulation 2009;119:2986-2994. 

Paclitaxel-coated balloon : n=66 

Paclitaxel-eluting stent : n=65 
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7% 

(4/57) 

20.0% 

(12/59) 

0.17mm 

0.38mm 

Freedom from stent thrombosis, TLR,  

myocardial infarction, and death @ 12 months 
p=0.06 p=0.03 

DCB Versus DES for BMS Restenosis 

 PEPCAD Ⅱ 
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Randomization 

Study Periods:  

Sep 2008- Nov 2009 
Patients randomized 

             N=50 

Paclitaxel-coated  

Balloon 

(PCB group) n=25 

Conventional  

Balloon Angioplasty 

(BA group) n=25 

The aim of this study was to investigate the efficacy of paclitaxel-coated 

balloon for the treatment of sirolimus-eluting stent restenosis. 

This study was a prospective single-blind randomized trial conducted 

in 50 patients with sirolimus-eluting stent restenosis. 

PCB vs. POBA for SES Restenosis 

Habara S. et al. J Am Coll Cardiol Intv 2011;4:149–154. 
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Six-months Angiographic Follow-up 

Follow-up   rate  :         94％ (47/50 Lesions) 

               PCB group:23   BA group:24 

0

10

20

30

40

50

60

70

Restenosis TLR

0

0.2

0.4

0.6

0.8

1

1.2

1.4

PCB BA

Late loss Binary restenosis, TLR 

8.7% 

(2/23) 
0.18mm 

0.72mm 

(%) 

62.5% 

(15/24) 

4.3% 

(1/23) 

41.7% 

(10/24) 

(mm) 

PCB group 

BA group 

p=0.001 p=0.003 p=0.001 

Habara S. et al. J Am Coll Cardiol Intv 2011;4:149–154. 

PCB vs. POBA for SES Restenosis 
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DCB or re DES for DES ISR 

Which strategy is better ? 
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The RIBS IV Clinical Trial 
Clinical Follow-up: TLR 

1 Year FU 309 Patients (100%); FU Time 360+35 days 

TCT 2014 
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Onion Skin Appearance！ 



Kurashiki Central Hospital EuroIntervention. 2015 10(11). pii: 20140214-01 



Kurashiki Central Hospital 

Propensity Score Matching 
 

EuroIntervention. 2015 10(11). pii: 20140214-01 
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-Propensity matching study- 

 

PCB 

Repeat DES 

EuroIntervention. 2015 10(11). pii: 20140214-01 



Kurashiki Central Hospital 

Comparison of  TLR for Subgroups. 

EuroIntervention. 2015 10(11). pii: 20140214-01 
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  PCB for EES ISR 

Lacrosse NSE ALPHA 

3.5*13 18atm 

ibp22 

3.5*15 30atm  

PCB   

3.5*20  

14atm 

PCB: Paclitaxel-coated balloon (SeQuent Please) 
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Pre 

Post PCB Post Lacross NSE 

Post POBA(high pressure） 

  OFDI Guided PCI 

PCB for EES ISR 
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pre post 

Lacross NSE 4.0*13mm→Cutting balloon 4.0*10mm→iBP4D 4.0*15mm→DCB 

4.0*15mm 

PCI for recurrent DCB failure ISR case 
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12m f/u CAG 

BMS 4.0mm×18mm 

PES 3.5mm×28mm 

SES 3.5mm×28mm 

SES 3.5mm×28mm 

EES 3.5mm×15mm 
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PCI 

Pre PCI 
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PCI 

 after POBA 

 

 

Scoring balloon(Angiosculpt) 

3.5*6mm 

→NC balloon 4.0*15mm 
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PCI 
post 

Scoring balloon 3.5*6mm 

→NC balloon 4.0*15mm 

→BES 3.5*14mm  
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RIBS IV vs KCH Experience 

   RIBS IV   KCH 

  PCB  DES  PCB  DES 

 

RD(mm) 2.59±0.5  2.67±0.5   2.92±0.44  2.95±0.44 

 

LL(mm)  10.7±5.0 10.4 ±0.5 16.4±8.4 15.6±8.5 

   

 

Scoring Balloon  ？    （＋） 

IVUS,OCT,OFDI  （－）    （＋） 
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DCB more effective  DES ISR lesion type 
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How about the effect of OCT finding  of  

ISR lesion on mid term results of re PCI? 

 

‐POBA, DCB, DES- 



Kurashiki Central Hospital Eur Heart J Cardiovasc Imaging. 2015 (10):1101-11 
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Eur Heart J Cardiovasc Imaging. 2015 (10):1101-11 
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Homogeneous type  Heterogeneous type  Layered type  

High backscatter type  Low  backscatter type  

Tissue morphologic assessment with OCT 

Eur Heart J Cardiovasc Imaging. 2015 (10):1101-11 
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Restenotic tissue structure and mid-term 
results 

－POBA, DCB, DES for ISR lesion－ 

Eur Heart J Cardiovasc Imaging. 2015 (10):1101-11 
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OCT guided device selection 

 for DES ISR lesion  
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How about the long term results 

 of DCB ? 
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The three-year results of  

the PEPCAD II ISR 

Coated balloon 

Non coated balloon 

p < 0.001 

The Five-year results of  

the PACCOCATH ISR Ⅰ,Ⅱ 

DCB for BMS ISR; long term data 

 The efficacy of  PCB have been shown to extend up to 3-5 years. 

 However, there are concerns about the long-term efficacy and safety of  

PCB angioplasty for DES restenosis. 

DCB 
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DCB for DES ISR  
pre post 

Lacross NSE 4.0*13mm→DCB 4.0*15mm 
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6m f/u CAG 18m f/u CAG 

Late Restenosis After DCB for DES-ISR  
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J Am Coll Cardiol. 2015 66(1):14-22. 
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Cumulative frequency distribution  

of  delayed late lumen loss.  

Changes in %DS and Delayed Late Loss  

Changes in Percentage Diameter Stenosis  

BMS-ISR 

DES-ISR 

BMS-ISR 

DES-ISR 
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Angiographic Outcomes 
Early(6months)  and Late (18 months) Follow up 

J Am Coll Cardiol. 2015 66(1):14-22. 
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J Am Coll Cardiol. 2015 66(1):14-22. 

Kaplan-Meier Curve of MACE 

-DES ISR vs BM ISR- 
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Conclusions 

 

  Although DCB is mandatory for 

DES ISR lesion in real world 

practice, some concerns of DCB for 

ISR still remains. Further study to 

evaluate the optimal strategy for 

ISR lesion. 
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How to treat DCB failure ? 
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DCB Failure  
From November 2008 to October 2011, 
599 lesions treated with first PCB angioplasty for ISR lesions  

121 lesions undergoing PCI for recurrent ISR lesions of PCB failure 

Excluded of 28 lesions which treated with other modalities 
8 lesions : balloon angioplasty  
11 lesions : biolimus-eluting stent 
2 lesions : paclitaxel-eluting stent 
3 lesions : sirolimus-eluting stent 
4 lesions : zotarolimus-eluting stent 

Study population  
93 recurrent ISR lesions in 89 patients 

EES implantation 
53 lesions in 52 patients 

Repeat PCB angioplasty 
40 lesions in 37 patients 

EuroIntervention. 2015 Jan;10(9):e1-8 
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Incidence of TLR 

Days after procedure 

No. at risk 0 180 360 540 720 

EES implantation 52 51 36 28 20 

Repeat PCB 37 35 22 15 6 

(days) 
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Repeat PCB angioplasty 

EES implantation 

p < 0.001 57.5% 

17.9% 

EuroIntervention. 2015 Jan;10(9):e1-8 
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