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What’s the difference between CHIP-CTO and “normal” CTO?    

Lesion Complexity 

1. Calcification

2. Proximal cap ambiguity

3. Tortuosity

4. Bifurcation at Proximal 

or Distal cap

••••••

Patient risk

1. Age >80

2. Female

3. Low EF

4. Renal failure

••••••

(Complex high-risk and indicated patients)



Catheter Cardiovasc Interv. 2022;1–10
 In this national analysis of CHiP 

procedures(141,610) over 12 years, 

there were significant sex 

differences in the type of CHiP 

procedures undertaken

 Females had higher OR for mortality, 

bleeding, and MACCE compared to 

males.



Collateral vessels in women appear to be smaller, more tortuous, and more 

difficult to cross, leading less frequently to successful retrograde approaches.

Curr Atheroscler Rep. 2018;20(12):60



J. Clin. Med. 2021, 10, 440

 Six studies were included

 In the CKD CTO PCI population, a 

lower procedural success rate, a 

higher incidence of CIN or AKI, and 

higher in-hospital and long-term 

mortality rate were noted



What’s the difference in treatment between 

CHIP-CTO and “normal” CTO?



Building the CHIP heart team

CHIP Interventionalist

Cardiothoracic Surgeon

Patients Primary Cardiologist

Structural Heart Interventionalist

Advanced Heart Failure Specialist

Vascular Surgeon

Electrophysiologist

Critical Care Cardiac Intensivist

Multimodaility Imaging Specialist 



CTO-PCI performed by highly 

experienced specialists achieved a high 

technical success rate.

JACC Cardiovasc Interv. 2017;10(21):2144-2154

PCI volume influence on CTO PCI success



 In a real world angiographic registry of complex CTOs, the Hybrid 

approach to CTO-PCI is superior to other contemporary approaches 

to CTO intervention

 The Hybrid Approach was associated with shorter procedure 

times and lower contrast utilization.

Catheter Cardiovasc Interv. 2018;91:175-179

CHIP-CTO operator should be a Hybrid operator !



 Overall procedural success was 95% of all cases attempted with 

an excellent safety profile. 

 In the most complex lesion subset, which made up 45% of all 

cases, success was 92.8%, which was significantly higher than 

either the Royal Bromptom (78.9%), or Japanese-CTO (73.3%) 

registries.



Conclusions: 

In spite of higher lesion complexity, use of the hybrid algorithm for 

CTO PCI enabled similarly high technical and procedural success rates

Cardiovasc Revasc Med. 2017;18:328-331



How to become a Hybrid operator ?

 Master all of the skill sets of CTO PCI, and making it reproducible 

and teachable.







IVUS guide antegrade wiring



Side BASE technique



Power knuckle technique



 Finishing with the Corsair - ADR







How to become a Hybrid operator ?

 Be able to alternate between these techniques during the same 

CTO PCI procedure - creatively study and apply

 Keep the algorithms in mind, but don't stick to it



J Am Coll Cardiol Intv 2017;10:1523–34

 All-comers registry of 11 high volume 

experienced CTO operators

 In 44% of the cases, the initial crossing 

strategy was unsuccessful, and less than

one-half of the second strategies employed 

were successful, requiring to move on to a

third or fourth mode.



 Lima – D1

 Radial artery – LAD

 Right gastroepiploic 

artery – RCA

√
X

X

Total arterial CABG

5Y 





Crusade + CP 12 CP 8-20



Rapid switch



Kissing wireRetrograde MC couldn’t crossRapid switch



Wire-based CART





Rev Cardiovasc Med. 2015

Should grasp the tricks to deal with complications  ?





J Geriatr Cardiol. 2021;18(2):E1-E5

The Balloon occlusIon and thRombus aspiration 

cathEter mediated-diStal Coronary perfUsion tEchnique 

(BI-RESCUE)



Complication - prevention is better than cure !

HF + CKD

IABP

+

IVUS 

+

Superselective injection





Currently Available Percutaneous Devices



IMPELLA

Impella-assisted CTO PCI can be 

performed with high technical 

success rates. However, assiduous 

attention to appropriate case 

selection is critical, given the 

periprocedural complication rates 

reported in this patient population.

Catheter Cardiovasc Interv. 2018;92(7):1261-1267



TandemHeart

J INVASIVE CARDIOL 2020;32(3):94-97

TandemHeart can be used for 

hemodynamic support during 

CTO-PCI to achieve a very high 

technical success rate.



Home message

 CHIP-CTO is characterized with patient, lesion and hemodynamic level risk 

factor compare with that of “normal” CTO PCI.

 Team work and proper training is of great importance in guarantee success of 

CHIP-CTO.

 In order to recanalize CHIP-CTO lesions with high quality, operators should 

strive to become hybrid CTO operator.



Thanks !








