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Introduction 

PCI CTO presents unique challenges and potential 

complications 

Two most common failure modes : 

Inability to cross the lesion with a guidewire 

Failure to cross the CTO with a balloon after 

successful guidewire crossing ("balloon-

uncrossable" CTO) 



Case 1 

Male, 72yo hypertensive patient 

Stable angina CCS II, CKD (CCT 35) 

Echo: EF 63%, global normokinetic 

SPECT: Ischemic burden LAD and RCA territory 



Left coronaries 



CTO RCA  

 



Stented LAD (3.5/15mm) and LCx (2.75/18mm) 



Our strategy 
Single femoral 

approach 

No need contralateral 

injection 

Anticipate iliofemoral 

tortousity 

Antegrade wire 

escalation 

 

 



Tortous iliofemoral, 8Fr long sheath 



AL1/6Fr with Fielder XT-A wire &  

1.25/15mm balloon support 



Escalate to Gaia 2nd and crossed, 

1.00 mm balloon & microcatheter couldn’t    

What next ?? 



Balloon-uncrossable CTO lesion 

Can be approached with 2 techniques: 

1. Modify the lesion (such as Tornus catheter, 

laser, and rotational atherectomy) 

2. Increase guide catheter support (such as 

guide catheter extension and anchoring 

techniques) 

PCI for CTO; The hybrid approach. Rinfret S. 2016 



Wire-anchor and balloon-anchor  



1st Stenting (3.0/38mm) 



2nd stenting (3.5/33mm)  

 



 

Final Result  



Case 2 

Male, 61 years old with CCS III Angina 

s/p PCI 2 DES @ LAD April 2017; 

Failed attempt CTO RCA in other hospital 

Risk Factors :  

Hx of  Hypertension, Dyslipidemia 

Physical Exam :  

BP 120/80 mmHg, HR 78 bpm 

Others wnl 

Laboratory : Ur 31.2  Cr 1.17 (eGFR 61) 

 



Angiography_LCA 



Angiography_RCA 



The question is: 

Recanalization of  long RCA CTO lesion; 

Antegrade wire escalation still has a role? 



Hybrid Strategies 

Dissection 
Reentry 

Lesion >20 mm 

Antegrade 

Defined cap 

Adequate distal target 

Retrograde 

Interventional 
collateral 



AL 1/6 Fr, Fielder XT-A with Corsair 



Wire escalated to Gaia 2nd 



Corsair and small balloon couldn’t be advance after 

wire crossed R-PDA 



What next? 

 

 

 

 

 

Balloon uncrossable lesions represented  

9% of  all CTOs  

(US CTO Registry, 2016)  

 





APPROACH FOR UNCROSSABLE LESION 

Modify the Lesion 

 

 

 

Improve Support 



1st line

2nd line

Brilakis ES. Manual of coronary CTO interventions. Elsevier 2013

Approach to “balloon uncrossable” CTO

“Balloon Uncrossable” CTO

• Inflate 1.20-1.5 mm balloon, Threader, Glider

• Rupture balloon in vessel (grenadoplasty)

• Tornus, Corsair, Finecross

• Wire “cutting”

• Guide catheter extensions

• Anchor balloon strategies

• Laser

• Rotational atherectomy

• Subintimal: external “crush” - retrograde

• Subintimal: distal anchor

combinations

3rd line

4th line



Guide catheter support

Brilakis ES. Manual of coronary CTO interventions. Elsevier 2013

If you want peace, prepare for war!!



Side branch anchor

Brilakis ES. Manual of coronary CTO interventions. Elsevier 2013



Grenadoplasty or BAM technique 

J INVASIVE CARDIOL 2016 



Guide catheter extensions

≤15 cm



 

Balloon-anchoring technique was unsuccesful. 

Mother-and-child with Guidezilla managed to push the balloon distally 



DISSECTION… 



Predilate all the way with 2.5 mm balloon 



DES 2.5/28 mm, 3.0/38 mm and 3.5/24 mm  

  



Final shot 



Case 3- Mr IS 

70 yo 

Stable angina CCS 2 

Hypertension 

CTO RCA 



RCA CTO, From AL1 to JR 



Balloon-anchor 



Predilate and stenting 



Final 



Prevalence 



From US CTO Registry 

The most commonly used techniques for 

uncrossable CTO were: 

1. Grenadoplasty (23%), 

2. Laser (18%),  

3. Rotational atherectomy (16%),  

4. Others: Use of  various micro-catheters and 

anchoring technique 

 



Take home messages (1) 

• Femoral access and long sheath is preferable 

for most CTO intervention 

• Supportive shape guide (Amplatz) is much 

help for RCA CTO intervention 

• Balloon-anchoring technique is cost-effective 

for initial attempt to increase catheter support 

 



Take home messages (2) 

Grenedoplasty (BAM) and guiding extension 

catheter are the second line attempt if  balloon-

anchor failed 

Mastering antegrade approach for CTO 

intervention is an initial step to go further to 

hybrid approach 

 

 



Thank You 

 


