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PCI today

Training
• Should we do it?
• How do we do it?

“Real World” PCI
• Appropriate Use
• Quality and Safety

• AKI
• Bleeding
• Mortality



Contrast-
Induced 

Nephropathy

◦ Definition

◦ 48-72 h after administration of 
contrast

◦ Increase in serum creatinine of more 
than 0.5 or increase of at least 25% 
from baseline level

◦ Intra-arterial versus intravenous 
contrast administration



Dangas et al. 2005



CAD and CKD
◦ Cardiovascular death accounts for OVER 50% of all deaths in patients with CKD and ESRD

◦ These patients are usually excluded from clinical trials

◦ Revascularization by PCI in patients with advanced CKD is drastically underutilized



CKD and PCI

Multiple comorbidities

Delays care

Increased 
morbidity/mortality

Benefits of PCI in NSTEACS



An Invasive 
Strategy
◦ Significantly reduced the risk for 

rehospitalization

◦ Nonsignificant reductions in the risks for death 
and MI

◦ Mortality rate was 8.0% in patients with CKD 
compared with only 3.1% in patients without 
CKD randomly assigned to conservative therapy 
in these trials

◦ The observed relative risk reductions likely mean 
substantially higher absolute benefits from an 
invasive strategy for this group of patients.

◦ Quantitatively, this suggests that an invasive 
strategy could prevent up to 20 deaths for every 
1000 patients compared with only six deaths 
prevented in patients without CKD.

DM Charytan 2009



Hydration, 
hydration, 
hydration

◦ Know your “green zone”

◦ Various calculations to determine 
safe amount of contrast based on 
age, weight and creatinine.

◦ N-acetylcysteine

◦ Sodium Bicarbonate

◦ Iso-osmolar contrast







Basics

Femoral 
versus radial 

access

Consider preserving 
radial artery for AV fistula

Reliable 
angiography 

<15 mL

Nonionic, iso-osmolar 
contrast preferred



CATHETER 
ENGAGEMENT

Sacha et al. 2019

◦ High frame acquisition 
(30 f/s) to recognize 
calcium

◦ Inject 10-20ml of 
saline and observe 
temporal ST-changes 

◦ Introduce guidewire

◦ Requires heparin

◦ Usually only if  
planning PCI

◦ Left coronary: 2-3 mL

◦ Right coronary: 2 mL 
or less



Fluid Volumes in equipment



Diagnostic 
Angiography

◦ Left Coronary
◦ LAO CAUDAL
◦ RAO CRANIAL

◦ Right coronary
◦ LAO CRANIAL

◦ Consider dilution with saline 2:1—may limit 
visualization

◦ Biplane angiography 
◦ Proven to decrease risk of CIN

◦ Does not increase radiation



Low Contrast 
PCI

Anatomical landmarks
• Calcifications within vessels and chest wall
• Overlying ribs
• Diaphragm
• Surgical clips
• Catheter position

Guidewire tip can estimate vessel length

Use IVUS and IVUS “marking:
• Estimate lesion length, vessel diameter and 

landing zone

"Marking" Wire concept

Final angiography (1-2 mL) excludes:
• Vessel perforation 
• Distal embolization



Ultra-Low or Zero Contrast PCI

Dynamic 
Coronary 

Roadmap (DCR)
Co-Registration

Intravascular 
Ultrasound 

(IVUS)

IntraSight 
Technology DyeVert Stent Boost Live



IVUS: the 
MOZART Trial 
◦ 83 patient assigned to angiography or 

IVUS-guided PCI

◦ Demonstrated safety and significant 
decrease in contrast

◦ No hard endpoints

◦ Relatively good renal function

◦ No clinical benefit

Mariani et al 2014



Zero-contrast PCI

◦ No patient received contrast during PCI

◦ Combination of intravascular ultrasound and 
physiology

◦ Diagnostic angiography completed at least 7 
days prior

◦ Goal: Contrast Volume/eGFR <1

Ali et al. 2016



DYEVERT





DYEVERT



STENT BOOST

◦ Noninvasive

◦ Fast

◦ Enhances the stent

◦ Fades out the background 

◦ Allows for precise positioning 

◦ Automatic detection of balloon markers

Philips image on file



◦ Stent Boost Subtraction
◦ Image in relation to 

vessel wall

◦ Especially useful for 
bifurcation and ostial 
stenting

◦ Stent Boost Live
◦ Rotation of images 

◦ Zoom and integrate 
content



Co-Registration

◦ Various techniques

◦ Newer IVUS and OCT platforms are providing 
this information

◦ iFR Co-registration: estimate the physiologic 
impact of a virtual stent



CO-
REGISTRATION:

FOCAL 
DISEASE



CO-
REGISTRATION 

DIFFUSE 
DISEASE



Dynamic Coronary Roadmap

◦ Real-time, automatic imaging

◦ Motion-compensated

◦ Integrated

◦ Does not change workflow





OCT

◦ Few Reports

◦ Co-Registration

◦ Automatic measures

◦ Non-contrast Solutions
◦ Normal Saline

◦ Low molecular weight dextran-40



JF 53 year-old with accelerating angina

◦ Hx Anterior STEMI, PCI to LAD
◦ Known OM disease

◦ Ischemic cardiomyopathy, LVEF 45%

◦ Hypertension

◦ Dyslipidemia

◦ Diabetes Mellitus

◦ CKD with creatinine 2.5 and calculated creatinine clearance 26 mL/min
◦ Followed by nephrology







◦ Proximal LAD disease

◦ T wave inversions 
anteriorly

◦ Decision to proceed 
with physiology







IVUS/IVUS MARKING



STENT UNDEREXPANSION



STENT BOOST





RESULTS
◦ Total contrast 19 cc

◦ Creatinine one week 
later 2.7

◦ Remains angina free 
one year later





85 year old with NSTEMI

◦ DM

◦ HTN

◦ HF, EF 35%

◦ Repeat admission

◦ Failed medical therapy

◦ GFR 19









Post-procedure

◦ Final contrast total 7 cc

◦ Creatinine remained stable

◦ Angina-free

◦ No readmissions since PCI



Summary
◦ Implement in daily 

practice

◦ Almost all 
interventional 
techniques can be used

◦ Monitor hemodynamics

◦ Benefits of Early 
invasive strategy 
are preserved in 
patients with CKD



QUESTIONS?

Thank you


