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Complete vs. Incomplete 

Revascularization 

 Is complete revascularization necessary with 

PCI for multivessel coronary disease? 

 

 Is “functionally complete” revascularization 

with deferral of CAD based on FFR as 

effective as anatomic complete 

revascularization? 

 

 Does ischemia trump anatomy? 

 

 

 

 



Does Complete Revascularization Matter? 
Meta-analysis of 63,945 patients with MVD undergoing PCI  

Garcia S, et al J Am Coll Cardiol 2013;62:1421-31. 

Mortality 

Favors Complete  

Revascularization 

Favors Incomplete  

Revascularization 



Does Complete Revascularization Matter? 
SCAAR Registry of 23,342 patients undergoing PCI for MVD and comparing 

anatomic complete vs. incomplete revascularization 

Hambraeus K, et al J Am Coll Cardiol Intv 2016;9:207-215. 

Death, MI, Revasc 

P<0.0001 



Does Complete Revascularization Matter? 
Pooled analysis of 3 randomized trials (3,280 patients) comparing anatomic 

complete vs. incomplete revascularization with PCI and CABG and 5 year 

outcomes 

Ahn, et al. J Am Coll Cardiol Intv 2017;10:1415-24. 



Does Complete Revascularization Matter? 
NY State Registry comparing 18,446 patients undergoing PCI with 

everolimus eluting stents with 18,446 matched CABG patients found a 

significant interaction with rate of myocardial infarction based on whether 

or not PCI achieved complete revascularization. 

Bangalore, et al. New Engl J Med 2015;372:1213-22. 

P for interaction = 0.02 p 



Does Complete Revascularization Matter? 

 In patients with multivessel CAD undergoing 

PCI, anatomic complete revascularization is 

associated with better outcomes compared with 

incomplete revascularization. 
 

 When comparing PCI with CABG, PCI patients 

who receive anatomic complete 

revascularization have similar outcomes with 

CABG patients. 
 

 What about “functionally” complete 

revascularization guided by FFR? 



DEFER 15 Year Follow-Up 

Zimmermann, et al. Eur Heart J 2015;36:3182-8 

181 patients with non-ischemic FFR values randomized to PCI or Medical Rx 



FAME 2: Five Year Follow-Up 

P=0.04 

5 year rate of spontaneous MI in 881 patients with ischemic FFR values 

randomized to PCI or medical therapy 

Xaplanteris, et al. New Engl J Med 2018;379:250-259. 



Residual SYNTAX Score (RSS) 

 Calculation of the SYNTAX score after 

revascularization. 

 

 A reflection of the residual degree of 

atherosclerosis. 

 

 After angiography-guided revascularization, 

the RSS predicts future MACE. 



RSS after Angio-guided PCI 

Farooq, V et al. Circulation 2013;128(2):141-51 

RSS was strongly correlated with outcome in the SYNTAX trial after 

angiography-guided PCI. 



Residual SYNTAX Score 
Residual SYNTAX Score calculated in FFR-guided patients from FAME 

Kobayashi, et al. JACC 2016;67:1701-11. 

After functionally complete 

revascularization with FFR 

guidance, the residual coronary 

disease does not predict outcomes. 



Residual Functional SYNTAX Score 
385 patients underwent 3 vessel FFR and PCI. Functionally complete 

revascularization (residual functional SYNTAX score<1) was compared with 

functionally incomplete revascularization (rFSS≥1) 

Choi, et al. J Am Coll Cardiol Intv 2018;11:237-45. 



Ischemic vs. Anatomic CAD Burden 
1,029 lesions from 607 medically treated patients in FAME 2 

Ciccarelli, et al. Circulation 2018;137:1475-85. 
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Ischemic vs. Anatomic CAD Burden 
1,029 lesions from 607 medically treated patients in FAME 2 

Ciccarelli, et al. Circulation 2018;137:1475-85. 
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What about in ACS? 

Are there non-culprit plaques which 

are biologically active and prone to 

rupture, even though they may not be 

functionally significant? 



Residual SYNTAX Score in ACS? 

 

Genereux P, et al. J Am Coll Cardiol. 2012;58:2165-74. 

Residual SYNTAX Score calculated in ACS patients undergoing angio-guided PCI 



RSS after FFR-guided PCI in ACS 

FAME 

Tonino et al. 

NEJM 2009 

FFR-guided CR 

UA, NSTEMI 

Angiography-
guided CR 

DANAMI-3-
PRIMULTI 

Engstrøm et al. 

Lancet 2015 

FFR-guided CR 

STEMI 

Culprit only PCI 

FAMOUS-NSTEMI 

Layland et al. 

EHJ 2015 

FFR-guided CR 

NSTEMI 

Angiography-
guided 

revascularization 

A total of 547 patients presenting with ACS who  

underwent “functionally” complete revascularization. 

Kobayashi Y, et al. J Am Coll Cardiol 2018;72:1321-29. 



RSS after FFR-guided PCI in ACS 

P=NS 

After functionally complete revascularization, RSS was not predictive 

After FFR-guided PCI, the 

degree of residual CAD 

does not predict events 

when it is not functionally 

significant (i.e. not 

causing ischemia) even in 

ACS patients. 

Kobayashi Y, et al. J Am Coll Cardiol 2018;72:1321-29. 



SYNTAX II 

Escaned J, et al. Eur Heart J. 2017;38:3124-34. 

Single arm study comparing physiology guided PCI to historical control 



SYNTAX II 

Escaned J, et al. Eur Heart J. 2017;38:3124-34. 

Single arm study comparing physiology guided PCI to historical control 



FAME 3 Trial 

All Comers with 3 V CAD 

(not involving LM) 

Heart team identifies lesions for PCI/CABG 

and then patient is randomized 

FFR-Guided PCI with Resolute DES 

Stent all lesions with FFR ≤ 0.80 

(n=750) 

Perform CABG based on 

coronary angiogram 

(n=750) 

Primary: One Year follow-up for Death, MI, CVA, Revascularization 

Key Secondary: Three Year follow-up for Death/MI/CVA 

                          Five year follow-up for Death/MI/CVA 

Non-inferior Design 

NCT02100722 Zimmermann, et al. Am H J 2015;170:619-26. 



Conclusion 

 Anatomic complete revascularization is 

associated with improved outcomes after PCI. 

 Anatomic complete revascularization with PCI 

compares favorably with CABG. 

 Functionally complete revascularization 

guided by FFR may result in even better 

outcomes with PCI. 

 This approach is being tested in a prospective 

fashion in the FAME 3 trial. 


