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ELuNIR and ELuNIR PERL



Case 1

• 59 yo male

• DL, HT

• Stable Angina CCS III

• Positive Treadmill test

• LVEF 57% without WMA

• Normal renal function



EuroPCR.com

CTO at mid RCA

Coronary angiography

No lesions at LAD



EuroPCR.com

CTO PCI 
Plan

• Biradial (distal left radial)

• 7F (Glidesheath slender)

• EBU 4 7F (90 cm)

• AL 0.75 7F (SH)

A. AWE

B. Retrograde (Septal)

C. ADR

D. Retrograde (Epicardial) 



EuroPCR.comProximal disease, some ambiguity at prox cap, long CTO.

Bilateral injection



EuroPCR.com
AWE failed. Retrograde Sion Black at distal cap but retro MC cannot advance

AWE -> Retrograde

Retrograde 
MC

Retrograde 
GW

Antegrade 
GW

Retrograde 
MC

Retrograde 
GW

Antegrade MC
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Retrograde Sion Black through 
Corsair Pro XS at PD

Retrograde Corsair Pro 
XS difficult 

advancement

Retrograde Corsair Pro 
XS at RCA but high 

friction
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Antegrade Gaia 2nd using 
retrograde wire as a marker

Antegrade MC

Antegrade 
GW

Retrograde 
MC

Retrograde 
GW

Antegrade 
GW

Retrograde -> AWE (retrograde marker)
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Antegrade wire in the true lumen

It is almost done….
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Gaia 2nd in distal PL but Caravel and Turnpike Spiral cannot advance…
…neither small-profile balloons…even with GEC

….Uncrossable lesion

Antegrade MC

Antegrade 
GW

But…



Karacsonyi et al. Catheterization and Cardiovascular Interventions 90:12–20 (2017) 

• 718 CTO PCI in which wire 

crossed 

• 9% of CTO were Balloon 

uncrossable.

• More complex, calcified & 

tortuous

PROGRESS CTO Registry



Karacsonyi et al. Catheterization and Cardiovascular Interventions 2017; 90:12–20
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0.9 mm ELCA catheter slow advancement through the uncrossable part 
(saline; 60 mJ/mm2; 60 Hz; 1315 pulses, 21 s)

ELCA
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3.0 mm NC balloon crossed easily (Good expansion) 

ELCA
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2 overlapped EuNIR 3.5 mm



Why the lesion is balloon uncrossable?

Techniques and materials 

- Guiding support
- Balloon´s characteristics
- Techniques:

- Anchoring
- Mother and Child

Operator

- Training
- Patience
- Persistence

Lesion 

- CTO
- Severely calcified
- Tortuous
- Ostial
- ISR



E. Brilakis. Manual of Coronary Chronic Total Occlusion Interventions: A 
Step-by-Step Approach, Second Edition

Several algorythms

McQuillan C. Catheter . Cardiovasc Interv 
2021;97(1):121-126.



Wire crosses CTO Advance MC 
and ES GW

Predilatation small balloon ELCA

MC does not cross

Optimal Support 
(proximal vessel PCI)

Different MC (Turnpike Spiral/Gold)

BAM/Grenadoplasty Attempt to advance Rotawire/Viperwire

Carlino

Subintimal techniques

Complete PCI

Our algorythm



Optimal Support 
(proximal vessel PCI)

- Acceso (Femoral 8F casos seleccionados)

- CG adecuado (7F/SH/Longitud)

- GEC/Anchoring

- Retrógrado (Guía externalizada)



• 70 yo male. RCA CTO since 2007. 
• Angina CCS 2-3. Inf viability
• Hybrid approach:
• Plan A: AWE with DL MC at marginal 

branch.
• Some friction at prox RCA.
• Predilatation (severe underexpansion*)
• IVUS (severe calcification)
• IVL:  SB 3mm (anchor ing needed) 

Guideliner+ and 2 overlapped DES at 
prox-mid RCA

*
+

Optimal Support 
(proximal vessel PCI)



Buddy-wire stent anchor technique

Optimal Support 
(proximal vessel PCI)

E. Brilakis. Manual of Coronary Chronic Total Occlusion Interventions: A Step-by-Step Approach, Second Edition

https://www.elsevier.com/books/manual-of-chronic-total-occlusion-interventions/brilakis/978-0-12-809929-2


Wire crosses CTO Advance MC 
and ES GW

Optimal Support 
(proximal vessel PCI)

Complete PCI

Our algorythm



• Sasuke DLMC. 

• F ighter  cou ldn´t  advance/Mirac l e 

extraplaque. 

• Sasuke did not cross/Exchange for 

Caravel

• Gaia 2 reentry proximal to the crux.

• Step down to Sion Blue ES. 

• Predilatation and IVUS

• Overlapped DES and optimization

Wire crosses CTO Complete PCIAdvance MC 
and ES GW



Wire crosses CTO Advance MC 
and ES GW

Optimal Support 
(proximal vessel PCI)

Complete PCI

Our algorythm

Predilatation small balloon ELCA

MC does not cross

Different MC (Turnpike Spiral/Gold)

• Single-marker, R-X, 

“long”

• B a l l o o n - w e d g e 

technique

• Bigger balloon at prox 

cap
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A. Jurado-Román et al. 
Spanish Cardiac Catheterization and Coronary Intervention Registry. 32th Official Report of the Interventional Cardiology Association of the Spanish Society of Cardiology (1990-2022). Rev 

Esp Cardiol. 2023;xx(x):xxx–xxx 

Last 8 years: ELCA x 17
PCI

ELC
A



Sintek et al. Circ Cardiovasc Interv. 2021;14:e010061. 

ELC
A



ELC
A



Karacsonyi et al, J Invasive Cardiol 2018; 30: 195-201 

ELC
A

Karacsonyi et al. Catheterization and Cardiovascular Interventions 2017; 90:12–20



Ojeda et al. Catheter Cardiovasc Interv. 2020;1–9 

• Moderate or severe calcification 
62.7%

• 46% CTO
• ELCA success: 82%
• Technical success: 90.5%
• Procedural success 87.3%

ELC
A



• To remove contrast and blood from the lasing field. 

• Photon beam is absorbed by blood and contrast 

media, leading to the production of insoluble gas and 

rapidly expanding cavitation bubbles. 

• Bubbles generate intense pressure wave pulses: higher 

complications. 

• Saline flushing technique is now a routine part of the 

procedure. 

Egred and Brilakis J Invasive Cardiol 2010; 32 (2): E27-E35

Laser in Contrast and Saline

ELC
A



ELCA: 
-    60/60
- 80/80
- 80/80 with contrast

RASER

ELCA Advancement of MC RA/OA



Wire crosses CTO Advance MC 
and ES GW

Predilatation small balloon ELCA

MC does not cross

Optimal Support 
(proximal vessel PCI)

Different MC (Turnpike Spiral/Gold)

BAM/Grenadoplasty

Complete PCI

Our algorythm

• Balloon meticulously prepared to minimize risk for air 

embolism 

• Balloon advanced as far as possible and inflated until it 

ruptures 

• When the  ba l l oon rupture s ,  suct i on  shou ld  be 

immediately applied



Wire crosses CTO Advance MC 
and ES GW

Predilatation small balloon ELC
A

MC does not cross

Optimal Support 
(proximal vessel PCI)

Different MC (Turnpike Spiral/Gold)

BAM/Grenadoplasty Attempt to advance Rotawire/Viperwire

Carlino

Complete PCI

Our algorythm



Carlino

• MC advanced as close to the proximal cap as 

possible. 

• 0.5–1.0 mL contrast  in jected under 

cineangiography. 

• Can cause microdissection and facilitate 

subsequent advancement of a balloon/MC.

• Four Patterns:
1.Tubular dissection: MC within vessel architecture. 

2.Storm-cloud dissection: MC within a small branch. 

MC should be withdrawn and redirected. 

3.Patchy appearance: MC within vessel architecture, 

indicating patches of loose tissue adjacent to a highly 

calcific occlusion. 

4.Dissection into distal true lumen: subsequently 

tracked by a polymer guidewire.

E. Brilakis. Manual of Coronary Chronic Total Occlusion Interventions: A Step-by-Step Approach, Second Edition

https://www.elsevier.com/books/manual-of-chronic-total-occlusion-interventions/brilakis/978-0-12-809929-2


Wire crosses CTO Advance MC 
and ES GW

Predilatation small balloon ELCA

MC does not cross

Optimal Support 
(proximal vessel PCI)

Different MC (Turnpike Spiral/Gold)

BAM/Grenadoplasty Attempt to advance Rotawire/Viperwire

Carlino

Subintimal techniques

Complete PCI

Our algorythm



Subintimal
 techniques

1. ADR

2. External Crush

3. Subintimal Distal Anchor

E. Brilakis. Manual of Coronary Chronic Total Occlusion Interventions: A Step-by-Step Approach, Second Edition

https://www.elsevier.com/books/manual-of-chronic-total-occlusion-interventions/brilakis/978-0-12-809929-2


Wire crosses CTO Advance MC 
and ES GW

Predilatation small balloon ELCA
º

MC does not cross

Optimal Support 
(proximal vessel PCI)

Different MC (Turnpike Spiral/Gold)

BAM/Grenadoplasty Attempt to advance Rotawire/Viperwire

Carlino

Subintimal techniques

Complete PCI

Our algorythm
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Algorithm for balloon/microcatheter-uncrossable 
lesions 

a. If a microcatheter, Rotawire or Viper 
wire can cross the lesion, then RA or OA 

may be considered as an option. 

Kirti Punamiya, Piotr J. Wacinski, Peter D. O’Kane, Alfonso Jurado-Román, Mohaned 
Egred



50 yo female

Former smoker 

Stable Angina CCS III

• Anterior ischemia.

• LVEF 65% without WMA

• Normal renal function

Case 2



Coronary angiography



Ad hoc PCI

EBU 3.5 6F
Pilot 50 1.5 SC balloon After predilatation



Ad hoc PCI

P

D

A
B
C A
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Ad hoc PCI

Predilatation 2.5 NC balloon ELuNIR 2.5 x 28 mm



Ad hoc PCI

POT 3.0 NC balloon



Ad hoc PCI







Ridaforolimus



Elastomeric Polymer for Long Term 
Durability



WiZeCellTM Stent Design
Narrow Strut Width and Low Metal Footprint

Promote Healing



Designed for Conformability and Uniform 
Scaffolding

• Reduce Gaps in the outer curve and struts overlapping in the 

inner curve.

• Optimal Drug deposition





Hybrid Spring Tip for Improved Deliverability





Stent Visibility from any angle

















Take-home messages

• Uncrossable CTO 6-9% of cases.

• Lower success rate.

• Several options: consider availability and experience.

• Techniques usually should be combined.

• ELuNIR (PERL) is a good option for complex cases.

HOPE FOR THE BEST, PREPARE FOR THE WORST AND RECEIVE 

WHAT COMES



Thanks for your attention

Alfonso Jurado-Román MD, PhD
La Paz University Hospital

alfonsojuradoroman@gmail.com
@JuradoRomanAl

mailto:alfonsojuradoroman@gmail.com

