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Benefits of Revascularization 

Quality of Life Quantity of Life 



Quantity of Life 

Khan M et al Catheter Cardiovasc Intv 2013;82:95-107 



Quantity of Life 
Ischemia 

% Ischemic Burden 
0% 1- 5% 5-10% 11-20% >20% 
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7110 1331 718 545 252 

Hachamovitch et al  Circulation. 2003; 107:2900-2907 



Quantity of Life 
Double Jeopardy 

 

Age>60 

CTO 

MVD  without CTO 

1.9 (1.0-3.4) p=.03 

1.3 (0.6-2.6) p=.64 

3.5 (1.6-7.8) p<.01 

Classen et al JACC:Cardiovasc Int, 2010  



Quantity of Life 
VACTO Trial 

 

• 162 pts with incomplete revascularization of 
major coronary arteries 

• 44% with CTO 56% without 

• Appropriate ICD therapy (33% vs 15% at 3 yr) 

 

 

Nombelo-Franco Circ Arrhythm Electrophysiol  2012 



Quality of Life after PCI 
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McNulty et al AHA 2012 

30 points! 



Quality of Life after CTO-PCI 

 Propensity matched noninferiority comparison of CTO-PCI to nonCTO-PCI  

in the 10 center PRISM-OPS registry 

Safley, Grantham et al, ePub ahead of print CCI DOI: 10.1002/ccd.25303, 2013 



ACCF/AHA/SCAI Guideline for 

PCI 

  

Levine et al J Am Coll Cardiol 2011;58:e44-122 



Appropriate Indications  
(on two drug therapy) 

Modified from Patel et al J Am Coll Cardiol 2009;53:530-553 

Class 0 Class 

I/II 

Class 

III/IV 

High Risk 

Max Rx 
U A A 

Int Risk 

Max Rx 
U U A 

Low Risk 

Max Rx 
I U U 

Single vessel CTO 

Class 0 Class 

I/II 

Class 

III/IV 

High Risk 

Max Rx 
A A A 

Int Risk 

Max Rx 
U A A 

Low Risk 

Max Rx 
I U A 

1 or 2 vessel disease  
(No proximal LAD) 

Angina  

R
is

k
  

Angina  

R
is

k
  

CTO-PCI appropriateness is based on patient symptoms and risk.   

Systematic downgrading of appropriateness 



Inappropriate CTO-PCI 
(not on 2 drug therapy) 

Class 0 Class 

I/II 

Class 

III/IV 

High Risk 

No Rx 
U U A 

Int Risk 

No Rx 
I U U 

Low Risk 

No Rx 
I I I 

Class 0 Class 

I/II 

Class 

III/IV 

High Risk 

No Rx 
U A A 

Int Risk 

No Rx 
I U U 

Low Risk 

No Rx 
I I U 

Single vessel CTO 1 or 2 vessel disease  
(No proximal LAD) 

Angina  

R
is

k
  

Angina  

R
is

k
  

Not on 2 anti anginal drugs:  CTO-PCI may not be appropriate 

Modified from Patel et al J Am Coll Cardiol 2009;53:530-553 

2014 update of AUC due this Summer  



Summary 

• CTO-PCI is indicated:  

– interested patient, any residual 

symptoms despite medical therapy 

• CTO-PCI should be considered for  

– Patients not low risk irrespective of 

symptoms 

• Reduced LV function 

• Significant Ischemic burden 

• Entertaining transplant, LVAD, AICD (with 

viability) 

 



What is Really Happening? 

Trial N %CTO 

ARRIVE 1 2586 1.8 

ARRIVE 2 4933 2.0 

eCYPHER 14316 2.9 

XIENCE V 5054 2.6 

Site Inappropriate PCI rate %CTO 

Peacehealth 21 

MAHI 3.2% 11 

Piedmont 12 

Dallas VA 15 

Contemporary US CTO centers 

Real world stent registries 



What is Really Happening? 
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BARI Registry Substudy 



What is Really Happening? 

No Diabetes 

No Prior AMI 

Creatinine < 2.0 

Stress Test Positive vs Negative 

Angina vs asymptomatic 

LVEF > 40% 

SVD vs MVD 

Low vs Intermediate Operator 

Low vs High Volume Operator 

Point Estimate 

1.25 

1.48 

1.93 

1.18 

1.78 

1.26 

3.07 

0.59 

0.50 

95% CI 

1.17-1.34 

1.38-1.59 

1.57-2.38 

1.07-1.31 

1.63-1.96 

1.15-1.38 

2.87-3.28 

0.54-0.65 

0.46-0.55 

Grantham, JA et al  JACC: CI 2009; 2:479-486 



What is Really Happening? 

• CTO identified in 18.4% of 1,697 pts 

• CTO-PCI attempt rate varied among hospitals from 1% to 16% 

 

Fefer  J Am Coll Cardiol 2012; 59:991–7 



What is Really Happening? 

• Acuity trial substudy 

 

 

 

• Untreated lesions 

  rSS=0           rSS>0-2       rSS>2-8          rSS>8 

 
rSS >0–2 

 (n = 523) 

 
rSS >2–8 

 (n = 578) 

 
rSS >8  

(n = 501) 

 
p Value 

All Groups 

Severe calcification 0 (0%) 10 (1.7%) 59 (11.8%) <0.001 

Chronic total occlusion 1 (0.2%) 58 (10.0%) 216 (43.1%) <0.001 

Bifurcation/trifurcation 0 (0%) 179 (30.9%) 287 (57.3%) <0.001 

Aorto-ostial lesion 1 (0.2%) 4 (0.7%) 14 (0.3%) <0.001 

Lesion length >20 mm 3 (0.6%) 143 (24.7%) 351 (70.1%) <0.001 

Small vessel/diffuse disease* 409 (78.2%) 303 (52.4%) 264 (52.7%) <0.001 

Généreux et al J Am Coll Cardiol  2012;59:2165–74 

Baseline SYNTAX score 7.5 ± 5.6 9.3 ± 6.1 12.6 ± 6.9 21.7 ± 8.6 <.001 

Residual SYNTAX score 0 1.5 ± 0.5 5.2 ± 1.6 15.8 ± 6.5 <.001 

Delta† SYNTAX score 7.3 ± 5.4 7.5 ± 6.1 6.9 ± 6.3 5.7 ± 6.4  .15 

      rSS=0           rSS>0-2         rSS>2-8         rSS>8 



Current State of Care of 

Patients with CTO 

• Revascularization is offered less 

often and with surgery 

• Revascularization with PCI is 

variable  

– Depends on operator experience and 

institutional treatment biases 

• Revascularization with PCI dictated 

by angiogram not patient needs 

 



What You Told Us… 

• You want to do more CTO-PCI 

(appropriately) 



What You Told Us… 

• You need solutions to economic 

disincentives 



What You Told Us… 

• You need an efficient technique and 

time to learn it 



Angiographic core lab, Events adjudication, NCDR auditing 

James Sapontis (Co-PI) 



www.hawaiippic.com 


