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Question 1 

Have you ever performed Excimer Laser 

Coronary Angioplasty (ELCA)? 
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Question 2 

Do you think Excimer Laser Coronary 

Angioplasty (ELCA) is a lame duck? 
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Question 3 

Do you think DES-ISR can be best treated by 

drug-coated balloons (DCB)? 
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ELCA? 
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Atherectomy Devices 
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Excimer Laser Coronary Angioplasty 
(ELCA) 

Ablate 

Atherectomize 

Vaporize 

Effect 

“Atheroablation” - best term 
(Prof. Topaz, Duke Univ.) 

Emitted laser energy interacts with material 
just in front - ≤0.035mm 



ELCA - FDA Approval (Mar 24, 1993) 

Ostial 

SVGs 

Eccentric 

Long 
(>20mm) 

Total 

Occlusion 

ISR* 

Moderately 

Calcified 

Balloon 

Refractory 

*: approved in 2001 



Cardiovascular Center Hokkaido Ohno Hospital 



Cardiovascular Center Hokkaido Ohno Hospital 



Cardiovascular Center Hokkaido Ohno Hospital 

“Excessive bubble collapseShock wavesOver-injury” 

Interaction 

Excimer Laser: Contrast vs. Saline 
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Safe 

& 

Efficacious 

ablation 

Saline infusion 

 

No contrast 

No blood 

Intracoronary Saline Infusion 
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6% 23% 

77% 94% 
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Number of Laser Console in JAPAN 
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DES-ISR 
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“Optimal treatment for  

DES-ISR 

 is still controversial” 
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PCB(DCB)  

PES(DES)  

POBA(BA)  

However, those results do not correlate 

with our recent practice, because ... 



Cardiovascular Center Hokkaido Ohno Hospital 

PCB(DCB)  

PES(DES)  

POBA(BA)  

?DES-ISR 

?2nd-G DES 

?Lesion prep 

Currently in our 
 daily practice... 
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ELCA-NSE-DCB for DES-ISR 

- ELCA Debulks Neointima - 
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EAP recurrence from DES-ISR@9M 

- A 79-yo female presented with exertional chest discomfort recurrence. 
  

- Stress perfusion scan showed anterior wall ischemia. 
  

- She had undergone CoCr-EES implantation 9 months previously. 
  

- Risk factors – HT and DLp 

LAO RAO-CD 
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Baseline Post-Laser 
Laser 

RAO-CD 

In-Xience restenosis @ 9M 
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Baseline Post-Laser 

OFDI OFDI 

OFDI 

In-Xience restenosis @ 9M 

Laser 
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Baseline Laser Scoring 

LaCross NSE 

3.5mm 
(6ATM) 

SeQuent Please 

3.5x15mm 
(10ATM) 

DCB 

In-Xience restenosis @ 9M 
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Antecedent laser debulking before DCB 

Baseline Laser-Scoring-DCB  Laser  

w/o add stent 
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ELCA-NSE-DCB  

Follow-Up CAG 

6-Month 
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Discussion 
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PCB(DCB)  

PES(DES)  

POBA(BA)  
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Open Issues in DCB for ISR remain 

? DCB proves comparable to repeat stenting with 

 2nd-G DES for DES-ISR 

 

? Efficacy of DCB can be further improved by lesion 

preparation with a scoring or cutting balloon 
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Open Issues in DCB for ISR remain 

? DCB proves comparable to repeat stenting with 

 2nd-G DES for DES-ISR  

? Efficacy of DCB can be further improved by lesion 

preparation with a scoring or cutting balloon  

… TCT 2014  RIBS-IV  

… TCT 2015!  ISAR-DESIRE 4  



A Prospective, Randomized Trial of  

PEB vs EES in Patients With Coronary 

ISR of DES: 
 

The RIBS IV Clinical Trial 

Fernando Alfonso MD, PhD, FESC 

Hospital Universitario “La Princesa” Madrid. Spain    

On Behalf of the RIBS IV Investigators 

RIBS IV 
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Clinical Follow-up: 
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DES-ISR 
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DCB preferred over DES 

 Already multiple metal layers 
  

 With large side branch 
  

 High bleeding risk undergoing 

prolonged DAPT 

? Debulk-DCB 
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Open Issues in DCB for ISR remain 

? DCB proves comparable to repeat stenting with 

 2nd-G DES for DES-ISR 

 RIBS-IV  

? Efficacy of DCB can be further improved by lesion 

preparation with a scoring or cutting balloon 

 ISAR-DESIRE 4  

… TCT 2014 

… TCT 2015! 



Study Objective 

To compare the anti-restenotic efficacy of: 
 

Scoring balloon pre-dilation before 

paclitaxel-coated balloon therapy 
 

Versus 
  

Standard balloon pre-dilation before 

paclitaxel-coated balloon therapy 
 

in patients with limus-DES restenosis 

 

 
ISAR-DESIRE 4: Intracoronary Stenting and Angiographic Results: Optimizing  Treatment 

of Drug Eluting Stent In-Stent Restenosis 4  



Primary Endpoint 
Diameter Stenosis at Follow-up Angiography 

ISAR-DESIRE 4: Intracoronary Stenting and Angiographic Results: Optimizing  Treatment 

of Drug Eluting Stent In-Stent Restenosis 4  
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Target Lesion Revascularization Binary Restenosis 

18.5 

32.0 

0

5

10

15

20

25

30

35

16.8 

22.6 

0

5

10

15

20

25

P =0.03 P = 0.25 

Scoring 

balloon 

Control 

% % 

Scoring 

balloon 
Control 

ISAR-DESIRE 4: Intracoronary Stenting and Angiographic Results: Optimizing  Treatment 

of Drug Eluting Stent In-Stent Restenosis 4  



ISAR-DESIRE 4: Intracoronary Stenting and Angiographic Results: Optimizing  Treatment 

of Drug Eluting Stent In-Stent Restenosis 4  

Conclusions 

In patients presenting with DES restenosis… 

 

• paclitaxel-coated balloon based strategies 

confirmed a high clinical safety profile out 

to 1 year 

• neointimal modification with scoring-

balloon significantly improves the 

angiographic antirestenotic efficacy of 

paclitaxel-coated balloon angioplasty 

 



Predilatation before DCB for DES-ISR 
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ISR: ELCA vs Cutting Balloon (w/o DCB) 

VS. 
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ISR: ELCA vs Cutting Balloon (w/o DCB) 

Differences in optical coherence tomography findings and 

clinical outcomes between Excimer Laser and cutting 

balloon angioplasty for focal in-stent restenosis lesion 
(Nishino M, et al.  J Invas Cardiol 2012) 

MTN: Maximum Thickness of Neointima 
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ISR: ELCA vs Cutting Balloon 

Differences in optical coherence tomography findings and 

clinical outcomes between Excimer Laser and cutting 

balloon angioplasty for focal in-stent restenosis lesion 
(Nishino M, et al.  J Invas Cardiol 2012) 

OCT Findings 
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ISR: ELCA vs Cutting Balloon 

Differences in optical coherence tomography findings and 

clinical outcomes between Excimer Laser and cutting 

balloon angioplasty for focal in-stent restenosis lesion 
(Nishino M, et al.  J Invas Cardiol 2012) 

QCA Results 

<< 

<< 

＞ 
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ISR: ELCA vs Cutting Balloon 

Differences in optical coherence tomography findings and 

clinical outcomes between Excimer Laser and cutting 

balloon angioplasty for focal in-stent restenosis lesion 
(Nishino M, et al.  J Invas Cardiol 2012) 

QCA Results 
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ISR: ELCA vs Cutting Balloon (w/o DCB) 
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ELCA-NSE-DCB ELCA Baseline 

Treatment of DES-ISR 

w/o add DES 
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Take-Home Message 

I. After introducing a saline infusion 

 method, ELCA was re-appreciated. 
  

II. Optimal treatment for DES-ISR is still 

 controversial. 
  

III. ELCA-Scoring-DCB strategy is a solid 

 option for improving the treatment of 

 DES-ISR while avoiding additional 

 DES implantation. 
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Additional Slides 
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OCT/OFDI 

Neointima Characterization 
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Homogenous Non-Homogenous Layered Neoatherosclerotic 
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Association between tissue characteristics
evaluatedwith optical coherence tomography
andmid-term resultsafter paclitaxel-coated
balloon dilatation for in-stent restenosislesions:a
comparisonwith plain oldballoon angioplasty
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A ims Morphological assessment ofneointimal tissueusingoptical coherencetomography(OCT)isimportant for clarifyingthe

pathophysiologyofin-stent restenosis(ISR)lesions.TheaimofthisstudywastodeterminetheimpactofOCTfindingson

recurrenceofISRafter paclitaxel-coatedballoon(PCB)dilatationcomparedwithplainoldballoonangioplasty(POBA).

Methods

and result s

BetweenJuly2008andMay2012,weperformedpercutaneouscoronary interventionfor 214ISRlesionsusingPOBA +

PCB(146 lesions,PCBgroup) or POBA only (68 lesions,POBA group).Morphological assessment ofneointimal tissue

usingOCT, includingassessment of restenotic tissue structure and restenotic tissue backscatter,wasperformed.We

examined the association between lesionmorphologiesandmid-term (6–8months) results including ISR and target

lesion revascularization(TLR) rates.Both ISRandTLRratesoflesionswithahomogeneousstructureweresignificantly

lower inthePCBgroupthanthoseinthePOBAgroup(ISR:20.0vs.55.6%,P¼ 0.002,TLR:12.7vs.37.0%,P¼ 0.019),but

therewasnodifferencebetweenthetwogroupsinISRandTLRratesof lesionswithaheterogeneousor layeredstruc-

ture.BothISRandTLRratesoflesionswithhighbackscatter weresignificantly lower inthePCBgroupthanthoseinthe

POBA group(ISR:19.8vs.52.5%,P, 0.001,TLR:13.6vs.42.5%,P¼ 0.001),but therewasnodifferencebetween the

twogroupsin ISRandTLR ratesof lesionswith lowbackscatter.

Conclusion Morphological assessment ofISRtissueusingOCTmightbeuseful for identifyingISRlesionsfavourablefor PCBdilatation.
-----------------------------------------------------------------------------------------------------------------------------------------------------------
Keywords optical coherence tomography † in-stent restenosislesion † paclitaxel-coatedballoon

Introduction
Morphological assessment ofneointimal tissueusingoptical coherence

tomography (OCT) is important for clarifying the pathophysiology

of in-stent restenosis (ISR) lesions. Gonzalo et al. evaluated the

morphologic characteristics of stent restenosis by OCT, and their

classificationsof restenotictissuestructureandrestenotictissueback-

scatterwerewellknown.1However,littleisknownabout theassociation

betweentissuecharacteristicsevaluatedwithOCTandmid-termresults

after percutaneouscoronaryintervention(PCI) for ISRlesions.

*Correspondingauthor:Tel:+ 81864220210;fax: + 81864229351,Email: tadatakecirc@yahoo.co.jp

Published onbehalf of theEuropeanSocietyofCardiology.All rightsreserved.& TheAuthor 2013.For permissionspleaseemail: journals.permissions@oup.com
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A ims Morphological assessment of neointimal tissue usingoptical coherence tomography (OCT) isimportant for clarifying

thepathophysiologyofin-stent restenosis(ISR) lesions.Theaimofthisstudywastodetermine theimpact ofOCT find-

ingson recurrenceof ISR after varioustypesof percutaneouscoronary intervention (PCI) includingplain oldballoon

angioplasty (POBA),paclitaxel-coatedballoon(PCB) dilatation,anddrug-elutingstent (DES) implantation.

Methods

and result s

BetweenJune2008andAugust 2013,weperformedPCIfor 428ISRlesionsin379patientsusingPOBA(78lesions,POBA

group),PCBdilatation(202 lesions,PCBgroup),andDESimplantation(148 lesions,DESgroup).Morphological assess-

ment ofneointimal tissueat theminimumlumenareasite todetermine restenotictissuestructure(homogeneous,het-

erogeneous,or layered type) usingOCT wasperformed.Weexamined theassociationbetween tissue structure and

midterm results including ISR and target lesion revascularization (TLR) rates. The patients were 308 men and 71

women with amean age of 68.9+ 9.4 years. Themean follow-up period was211+ 40 days. ISR and TLR ratesof

lesionswith ahomogeneousstructurewere significantly higher in the POBA group than in the PCBgroup (ISR:54.8

vs. 19.1%, P, 0.001; TLR: 38.7 vs. 10.6%, P, 0.001) and DESgroup (ISR: 54.8 vs. 19.6%, P¼ 0.002; TLR: 38.7 vs.

10.7%,P¼ 0.005),whereastherewerenodifferencesin ISRandTLRratesbetween the threegroupsin lesionswith a

heterogeneousstructure.

Conclusion Morphological assessment of ISR tissueusingOCT might suggest favourable typesofPCI for ISR lesions.
-----------------------------------------------------------------------------------------------------------------------------------------------------------
Keywords optical coherence tomography † in-stent restenosis lesion † paclitaxel-coatedballoon
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