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High Risk PCI

Kirtane A et al. Circulation. 2016;134:422-431

Patient
Comorbidities

Heart failure, diabetes, 
advanced age, peripheral 
vascular disease, unstable 

angina/NSTEMI, prior 
surgery

Hemodynamic
Compromise

Depressed ejection fraction 
(LVEF≤35%)

Complex
Coronary 

Artery 
Disease

Multi-vessel disease, 
Left Main disease, 
complex lesions, 

bifurcations, calcium

High
Risk
PCI

2/3 of these 
patients are turned 
down for surgery



Surgical Ineligibility and Risk

Waldo et al.  Circulation. 2014;130:2295-2301.

Criteria Prevalence
Poor targets 24%
Advanced age 16%
Renal insufficiency 16%
Severe lung disease 15%
Severe LV 
dysfunction

14%

Malignancy 11%
Other 49%

1013 patients with surgical anatomy, 22% ineligible, and underwent PCI with 
6-fold Increased risk of in hospital mortality 

(OR 6.26; 95% confidence interval, 2.16–18.15; P<0.001)
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High Risk PCI & Operator Skills
• Left Main, CTO, bifurcation, SVGs, 

calcium skills
• Understand Hemodynamic Goals

 High risk PCI
 Cardiogenic shock

• Device knowledge and troubleshooting
• Advanced intravascular imaging

 IVUS
 OCT

• Best practices for vascular access
 Large bore femoral access and closure skills
 Single femoral access technique for PCI and 

MCS (Impella)
 Large guiding catheters – Sheathless

techniques for radial access

Riley, RF et al. Catheter Cardiovasc Interv. 2020;96:346–362



CTO PCI: What You and Your Team Needs
SHEATHS

7-8F, 45-55 cm length

GUIDE CATHETERS
6-8F 90cm length ±SH

JR4, AL 0.75, AL 1, 
EBU 3.5, 3.75, 4.0, 4.5

GUIDE EXTENSIONS
GuideLiner/Guidezilla

GUIDE WIRES
Fielder FC, Fielder XT, 
Pilot 200, Miracle Bros, 

Gaia 1-3, Confianza Pro 12, 
Hornet 14, Scion, Viper

MICROCATHETERS
Corsair, Tornus, Finecross, 

Turnpike, Caravel, Twin Pass

SNARES
EN Snare, 

GooseNeck

BRIDGEPOINT SYSTEM
CrossBoss,

Stingray Balloon, 
Stingray wire

COMPLICATION 
MANAGEMENT
Papyrus,  iCAST, 
Viabahn, Coils, 

Pericardiocentesis tray

- Prashant Kaul



In the cart Pericardiocentesis tray

Covered stents

Coils and microcatheters for coil 
delivery

Snares

Thrombin or microspheres

In the room Mechanical circulatory support 
devices

ACLS drugs and defibrillator

Contact information for individuals 
providing emergency support or 
advice

In the 
hospital

Cardiothoracic surgery and/or 
perfusion team backup

Peripheral vascular specialist

Echocardiography

Experienced cardiac ICU care

Resources for the Management 
of PCI Complications

Doll JA, et al. Circ Cardiovasc Interv 2020;13:e008962.



• Skillsets are taught
– Teachable
– Reproducible
– Successful
– Understandable

• Skills are acquired

- Bill Lombardi



Hybrid CTO Algorithm

Moeremans J et al. JACC 2016;68:1958–70 Brilakis ES et al. JACC Int 2012; 5(4): 367-79 



Learning the Technique

Tajti P and Brilakis E. 
J Am Heart Assoc. 2018;7:e006732
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Clinical Outcomes

70,916 cases performed by 7,251 new operators
Young MN, et al. Circ Cardiovasc Interv. 2019;12:e007877

Lesion crossing, stent deployment, CTO and 
procedure success improved in linear fashion with 
increasing volume, at the expense of contrast and 
fluoroscopy use. 





Mechanical Circulatory Support

Frequent complications that require careful assessment and management





• Initial arterial access gained for 
placement of 14F Impella CP sheath∞

(long or short)
• PCI access* gained through 

diaphragm of Impella sheath, using 
18G access needle±, which allows for 
placement of 0.035 wire

• Avoid center of diaphragm where 
Impella catheter goes through, or 
bleeding could occur

Single Access Technique

∞Catalog numbers: 0052-3056, 0052-3057, 0052-3058
*With single access, secondary access is no longer an option for management of 

complications  
±Can also use 21G micropuncture needle and wire to gain access

PCI Access Site 
Options



Starting a CHIP program 
• You will be taking care of the highest risk population

 Expect complications
 Learn how to recognize and manage

• Cognitive skills can be learned in a structured fashion
• Do not take shortcuts – Implement protocols

 Use intravascular imaging
 Best practices for vascular access

• Systematic “Heart Team” approach for individualized care
• Patient centered care

 Determine expectations
 Discuss risks
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