
Sketch for FFR 

: Basics, Artifacts, Pitfalls, and Grey Zones 

TCTAP 2015 Fellowship Course 

Bon-Kwon Koo, MD, PhD 
 

Seoul National University Hospital, Seoul, Korea 

Seoul National University Hospital 
Cardiovascular Center 



 

• Stenosis severity by CT, angiography, IVUS, OCT ..... 

• Extent of the perfusion territory 

• Presence of myocardial infarction 

• Myocardial blood flow including collaterals 

• Microvascular function 

vs. Ischemia 

Physiologic or functional evaluation 

Which is a significant stenosis? 
 

Anatomy                         
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Fractional Flow Reserve (FFR) 

FFR = 100/100 = 1.0 

FFR = 70/100 = 0.7 

Normal flow 

Reduced flow due 

to stenosis 
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Fractional Flow Reserve 

Pa 88 mmHg 

 

Easily obtained, Stenosis specific 

Independent from the hemodynamic parameters 

Applicable in multi-vessel disease, multiple lesions 

Takes into account collateral flow 

014-inch pressure wire system 
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Which is a significant stenosis? 

FFR = FFR = 
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FFR vs. Myocardial ischemia 

FFR Not significant Significant stenosis

1.0 0.80 0.75 0
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85 0.78 MIBI-SPECT post-MI 48 Samady et al.   

85 0.78 MIBI-SPECT post-MI 57 DeBruyne et al.   

85 0.74 SPECT 151 Meuwissen et al.   

76 0.75 SPECT 167 Yanagisawa et al.   

79 0.75 SPECT 167 Usui et al.   

90 0.75 DSE 21 Jimenez-Navarro et al.  

95 0.76 SPECT 40 Caymaz et al.   

77 0.74 SPECT 127 Chamuleau et al.   

91 0.75 SPECT 46 Abe et al.   

90 0.68 DSE 37 Bartunek et al.   

93 0.75 Ex-ECG/SPECT/DSE 45 Pijls et al.   

85 0.72 Ex-ECG/SPECT 60 De Bruyne et al.   

97 0.74 Ex-ECG 60 Pijls et al.   

Accuracy BCV Stress Test Number Author 

FFR for “Presence of ischemia” 
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FAME - I 

FFR vs. Angio-guided DES for multivessel disesase 

MACE: Death, MI, re-PCI, CABG 

FFR-guided 

30 days 

2.9% 90 days 

3.8% 

 

180 days 

4.9% 

 
360 days 

5.3% 

 

Angio-guided 
 

MACE-free survival 

P=0.02 

Tonino, NEJM 2009 
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FAME study: Cost-effectiveness 

Fearon, et al. Circulation 2010 
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166 156 145 133 117 106 93 74 64 52 41 25 13 Registry 
447 414 388 351 308 277 243 212 175 155 117 92 53 PCI+MT 
441 414 370 322 283 253 220 192 162 127 100 70 37 MT 

No. at risk 

0 1 2 3 4 5 6 7 8 9 10 11 12 
Months after randomization 

  
  

  
  
  

  
  
  

MT vs. Registry:       HR 4.32 (1.75-10.7); p<0.001 

PCI+MT vs. Registry:  HR 1.29 (0.49-3.39); p=0.61 

PCI+MT vs. MT:       HR 0.32 (0.19-0.53); p<0.001 

Medical Tx 

PCI + Medical Tx 

Seoul National University Hospital 
Cardiovascular Center 11 

Primary outcomes: all death, nonfatal MI and urgent revascularization 

FAME - II 

FFR-guided DES vs. Medical tx for ischemic lesion 



FFR has become the gold standard invasive method to detect the ischemia-related lesion in a 

catheterization laboratory………. 
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I have witnessed many  

false (+)/false(–) FFR cases… 
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Checklists for possible pitfall/artifact 

• Infusion pump or connection site: IV infusion or IC bolus 

• Adequate dosage of hyperemic agent? 

• Introducer in place? 

• Check the cursor location 

• Check the shape of pressure curves 

• Guide catheter problem 

Side-holes,  Flush 

Disengage during recording/pullback tracing 

• Drift 

Re-equalise or change a wire 

• Spasm/Accordion effects 

Nitro before measurement 
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Don’t equalise with an “INTRODUCER” in place 

Introducer “IN” Introducer “OUT” 
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5 Fr guiding catheter, radial approach 

Hyperemia: IV adenosine infusion 
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“FLUSH” the guiding catheter 
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Check the shape of “PRESSURE CURVE” 
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Pull back to LM 

After recalibration 

Artificial gradient due to “DRIFT” 
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Aware of “Whipping artefact” 

PW sensor hits the coronary wall Move the PW sensor 

20 
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Aware of “Accordion effect” 
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• FFR is the gold standard to define the functional significance of 

coronary stenosis in a catheterization laboratory. 

• FFR-guided PCI is feasible and effective and reduces unnecessary 

revascularization and related complications. 

• However, adequate knowledge on coronary physiology and potential 

pitfalls of FFR is needed  to properly use FFR in daily practice.  
 

Sketch for FFR 
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