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• Valutazione pre procedura• Test non invasivi• Angio pre
• Intra procedura• IVUS• Tecniche/materiali• Formazione operatori• Coinvolgimento equipe• Gestione complicanze

7 key points for successfull CTO



Preprocedure

procedureSuccessfullCTO





Avoid panning



Avoid collimation





Collateral evaluation
•Connection•Size•Tortuosity•Exit from donor and entry to recipient•Close to CTO body?







Provide ananswer to allthequestions







Dualinjection











Brilakis ES et al. J Am Coll Cardiol Intv 2015;8:245–53

Higher complications rate with CTO PCI



Predictors of Complications

Riley et al. Erointervention 2018

AgeRetrograde approachHigher J-CTO score



All-cause death 0.9%
Post-PCI myocardial infarction 2.6%
Need for emergency surgery 0.7%
Perforation 6.0%
Major bleeding 0.8%
Cardiogenic shock 1.1%
Donor vessel thrombosis 0.2%
Arrhythmia requiring treatment 1.2%
Cavity spilling perforation 0.5%

EuroIntervention 2018;14:e1199-e1206

Periprocedural in-hospital complications during CTO angioplasty
OPEN CTO Registry (1,000 consecutive CTO PCI at 12 expert US centres from 2014 to 7.2015)02/2014 to07/2015



Hemodinamic collapse: what can go wrong?...
AORTO-CORONARYDISSECTION

Equipmentloss/entrapment

MAIN VESSELPERFORATION
DISTAL VESSELPERFORATION

COLLATERALCHANNELPERFORATION

COLLATERALCHANNELISCHEMIA

DONOR VESSELTHROMBOSIS

DONOR VESSELDISSECTION

Ischemia

Rupture

TARGET VESSELDISSECTION/TROMBOSIS



Hemodynamic Collapse During CTO-PCI

Etiology

Vasodilatory/distributiveAnaphylaxisSepsisAnesthesiaVasovagal

Cardiac PerformanceIatrogenic acute AIStructural acute AIAcute MRAnesthesiaLow output

RhythmTachyarrhythmiaBradyarrhythmia
IschemiaOstial guide dampening/obstructionTarget vessel thrombosisDonor vessel thrombosis/obstructionCollateral thrombosis/obstructionAir embolismNo/slow reflow

BleedingTamponadeIntra-muralAccess siteRetro-peritoneal



Hemodynamic Collapse During CTO-PCI
Is it real?

Pressure damped

Back off guide cathBack bleed the systemCheck aortic valve

• Guide dampening• Equipment malfunction
“Quick Start:Think Fast”



Assess Etiology
Carefully inspect angiography (>1 view…) => Search outfor details!!• Flow-limiting dissections / thrombus may not be readilyevident• Side branches- not always ‘innocent bystanders’• Don’t forget to check contra-lateral coronary artery• Retro inject if needed• Accordion effect not always benign Check ACT immediately

Hemodynamic Collapse During CTO-PCI“Quick Start”
Is it real?

IschemiaOstial guide dampening/obstructionTarget vessel thrombosisDonor vessel thrombosis/obstructionCollateral thrombosis/obstructionAir embolismNo/slow reflow





Foto ap cranio pre



2.5 balloonUltimate retrograde wireIVUS
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Assess Etiology

Hemodynamic Collapse During CTO-PCI“Quick Start”

Echo, echo, echo
, echo...

Promptly availab
le in the lab

IschemiaOstial guide dampeningTarget vessel thrombosisDonor vessel thrombosis/obstructionCollateral thrombosis/obstructionAir embolismNo/slow reflow

Is it real?

BleedingTamponadeIntra-muralAccess siteRetro-peritoneal

Cardiac PerformanceIatrogenic acute AI: Guiding CatheterAcute MRAnesthesiaLow output



Assess Etiology

Hemodynamic Collapse During CTO-PCI“Quick Start”

Septal Artery Perforation with massive IVShematoma and Biventricular obstructive shock
From the rare...

IschemiaOstial guide dampeningTarget vessel thrombosisDonor vessel thrombosis/obstructionCollateral thrombosis/obstructionAir embolismNo/slow reflow

Is it real?

Cardiac PerformanceIatrogenic acute AIIAcute MRAnesthesiaLow output
BleedingTamponadeIntra-muralAccess siteRetro-peritoneal

Courtesy R Garbo



Assess Etiology

Hemodynamic Collapse During CTO-PCI“Quick Start”

Cardiac PerformanceIatrogenic acute AIAcute MRAnesthesiaLow output
BleedingTamponadeIntra-muralAccess siteRetro-peritoneal

Tamponade due to perforationTo the classic...

IschemiaOstial guide dampeningTarget vessel thrombosisDonor vessel thrombosis/obstructionCollateral thrombosis/obstructionAir embolismNo/slow reflow

Is it real?

Courtesy R Garbo



Disaster management
•Do not:• Panic•Underestimate•Overreact•Be unprepared



Donor vessel ischemia







General Principles of PerforationsManagement
• Bleeding Control is essential
• Never let the patient leavethe cath lab with activebleeding
• Protamine after the gear isout especially from theretrograde guide

Catheterization and Cardiovascular Interventions DOI 10.1002/ccd.



Perforations: Main vessel rupture









Ping pong



Collateral Perforation





















Antegrade approach

Entry point identification

Side branchCTO blunt stump







Entry point



Entry point



Anterogrado: due entry point









Antegrade approach

IVUS guided re-entry
Bail outNo retrograde chanceParallel wire failureDilate false lumen toadvance IVUS









true lumen

wire





Retrograde approach

Clarify wire positionSelect position for XCARTSelect sizing balloon XCARTReduces complicationsIncrease predictabilitySave contrast/X RayVessel diameterStent length





Retrograde wire



Select balloon size(XCART)







SelectpositionforXCART
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