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Why complete?



Case

66-year-old man with 

NSTEMI. 



Left main 1



Left main 2



Left main 3



RCA



PCI attempt 

failed



IABP 

Transfer to 

Dallas 

VAMC

Arrives 

with SBP in 

60s…



EF=20%



1.Emergent CABG

2.PCI with IABP

3.PCI with Impella

4.PCI with Tandem Heart

Question 1: Immediate next step?



Emergent surgical consult

• Patient received 

clopidogrel

• ACS

• Unstable 

hemodynamics

• Low EF

Proceed with PCI



Question 2. Support in cardiogenic shock.  

Which one is the Impella 2.5 device?



PVA as a measure of oxygen consumption per beat

Naidu S S Circulation. 2011;123:533-543



Question 2. Support in cardiogenic shock.  

Which one is the Impella 2.5 device?

Naidu S S Circulation. 2011;123:533-543



Question 3. Would you check 

femoral angiogram before 

Impella 2.5 insertion?

1.Yes

2. No







Question 4. What size guide 

catheter would you use?

A. 5 French

B. 6 French

C. 7 French

D. 8 French



CTO basics

1.Approach: femoral – consider 45 cm 

sheath

2.Guide:  8 French – support

short/shortened 90 cm

3.Virtually always: dual injections

4.Anticoagulation: heparin

5.Monitor radiation: AK

6.Ready to manage complications:

perforation - tamponade



Question 5. Which vessel 

first?

1. LAD   - 2. Circumflex     - 3. RCA



RCA 

crossing –

Asahi soft



3.0x38 mm 

DES



underexpansion

mid

mid

prox RCA

distal RCA



Multiple 

high-

pressure 

postdilations



RCA final



Question 6. Which vessel next?

1. LAD   - 2. Circumflex



Circumflex 

wiring



2.75x28 mm 

DES



Post stent



Question 7. What next?

A. Call it a day

B. LAD PCI

C. IVUS

D. FFR



IVUS



circumflex



Multiple 

high-

pressure 

postdilations



2.75x23 mm 

DES



Circumflex 

final



Question 8. Would you fix the 

LAD?

A. YES

B. NO



Genereux. JACC 2012; 59:2165-74

Why complete?



Completeness of PCI in SYNTAX

Genereux. JACC 2012; 59:2165-74



Observational Randomized clinical trials

Single center RCT Non-RCT



Complete vs. incomplete revascularization:

Mortality

Garcia, .., Brilakis. J Am Coll Cardiol. 2013;62:1421-1431

12,259 out of 

89,883 (13%) died 

during follow up.

Mortality benefit 

did not vary with 

definition of CR. 

RR: 0.71
95% CI: 0.65-0.77, p<0.001 



RR: 0.70
95% CI: 0.61-0.80, p<0.001 

RR: 0.72
95% CI:0.64-0.81, P<0.001  

CABG PCI

Garcia, .., Brilakis. J Am Coll Cardiol. 2013;62:1421-1431

Complete vs. incomplete revascularization:

Mortality



NOTE: Weights are from random effects analysis

Overall  (I-squared = 19.0%, p = 0.227)

ARTS II PCI

Deligonul et al.

Mariani et al.

CABRI

ARTS I CABG

Yang et al.

Norwa-Otto et al.

BARI Bourassa et al.

ACUITY Rosner et al.

SYNTAX PCI

BARI

Tyras et al.

Ijsselmuiden et al.

ID

Nikolsky et al.

SYNTAX CABG

ARTS I PCI

Kloeter et al.

NHLBI dynamic registry

Study

0.79 (0.68, 0.91)

0.71 (0.37, 1.37)

0.72 (0.20, 2.61)

0.64 (0.03, 13.11)

0.80 (0.31, 2.08)

0.75 (0.26, 2.21)

0.64 (0.07, 5.69)

0.97 (0.74, 1.26)

1.03 (0.75, 1.41)

0.68 (0.55, 0.86)

0.74 (0.46, 1.19)

1.01 (0.73, 1.41)

0.46 (0.29, 0.71)

1.41 (0.59, 3.38)

RR (95% CI)

0.37 (0.17, 0.78)

0.66 (0.33, 1.34)

0.84 (0.40, 1.75)

1.48 (0.09, 23.32)

0.72 (0.39, 1.32)

100.00

4.12

1.16

0.22

2.08

1.65

0.42

15.50

12.62

18.23

6.99

11.81

7.73

2.44

Weight

3.19

3.60

3.31

0.26

4.65

%

0.79 (0.68, 0.91)

0.71 (0.37, 1.37)

0.72 (0.20, 2.61)

0.64 (0.03, 13.11)

0.80 (0.31, 2.08)

0.75 (0.26, 2.21)

0.64 (0.07, 5.69)

0.97 (0.74, 1.26)

1.03 (0.75, 1.41)

0.68 (0.55, 0.86)

0.74 (0.46, 1.19)

1.01 (0.73, 1.41)

0.46 (0.29, 0.71)

1.41 (0.59, 3.38)

RR (95% CI)

0.37 (0.17, 0.78)

0.66 (0.33, 1.34)

0.84 (0.40, 1.75)

1.48 (0.09, 23.32)

0.72 (0.39, 1.32)

100.00

4.12

1.16

0.22

2.08

1.65

0.42

15.50

12.62

18.23

6.99

11.81

7.73

2.44

Weight

3.19

3.60

3.31

0.26

4.65

%

  
1.1 1 10

Risk Ratio

RR: 0.78
95% CI: 0.68-0.90, p = 0.001 

Complete vs. incomplete revascularization:

Mortality

Garcia, .., Brilakis. J Am Coll Cardiol. 2013;62:1421-1431



NOTE: Weights are from random effects analysis

Overall  (I-squared = 65.3%, p = 0.000)

ARTS I PCI

NHLBI dynamic registry

MASS II CABG

ARTS I CABG

BARI trial and registry

CABRI

Norwa-Otto et al.

BARI Bourassa et al.

ID

Deligonul et al.

Yang et al.

ACUITY Rosner et al.

SYNTAX CABG

Tamburino et al.

MASS II PCI

Ijsselmuiden et al.

Study

BARI

Kloeter et al.

Mariani et al.

SYNTAX PCI

ARTS II PCI

0.74 (0.66, 0.84)

0.75 (0.51, 1.10)

0.91 (0.69, 1.21)

1.06 (0.35, 3.18)

0.69 (0.20, 2.43)

0.92 (0.82, 1.03)

0.57 (0.43, 0.75)

0.55 (0.45, 0.68)

0.94 (0.83, 1.06)

RR (95% CI)

0.71 (0.47, 1.07)

0.61 (0.21, 1.76)

0.66 (0.54, 0.81)

0.72 (0.49, 1.06)

0.50 (0.36, 0.71)

0.77 (0.53, 1.12)

0.71 (0.50, 1.03)

1.22 (0.83, 1.79)

0.64 (0.32, 1.29)

1.39 (0.56, 3.42)

0.66 (0.51, 0.86)

0.69 (0.50, 0.95)

100.00

4.91

6.36

1.03

0.81

9.13

6.39

7.67

9.02

Weight

4.57

1.10

7.76

4.87

5.40

4.98

5.10

%

4.85

2.22

1.46

6.65

5.72

0.74 (0.66, 0.84)

0.75 (0.51, 1.10)

0.91 (0.69, 1.21)

1.06 (0.35, 3.18)

0.69 (0.20, 2.43)

0.92 (0.82, 1.03)

0.57 (0.43, 0.75)

0.55 (0.45, 0.68)

0.94 (0.83, 1.06)

RR (95% CI)

0.71 (0.47, 1.07)

0.61 (0.21, 1.76)

0.66 (0.54, 0.81)

0.72 (0.49, 1.06)

0.50 (0.36, 0.71)

0.77 (0.53, 1.12)

0.71 (0.50, 1.03)

1.22 (0.83, 1.79)

0.64 (0.32, 1.29)

1.39 (0.56, 3.42)

0.66 (0.51, 0.86)

0.69 (0.50, 0.95)

100.00

4.91

6.36

1.03

0.81

9.13

6.39

7.67

9.02

Weight

4.57

1.10

7.76

4.87

5.40

4.98

5.10

%

4.85

2.22

1.46

6.65

5.72

  
1.1 1 10

Risk Ratio

RR: 0.74
95% CI: 0.65-0.83, p < 0.001 

Complete vs. incomplete revascularization:

Repeat Revascularization

Garcia, .., Brilakis. J Am Coll Cardiol. 2013;62:1421-1431



Circulation. Mar 11 2008;117(10):1283-1291 

1- Ischemia Reduction 

COURAGE Nuclear Sub Study



2- LV Function

Improvement of regional LV thickness as a 

function of transmural extent of MI before CTO 

recanalization   

Baks JACC 2006: 721-5



Barriers To Complete Revascularization

PCI

• Chronic Total 

Occlusions

• Bifurcation disease

• Small vessel size 

(2.0-2.8 mm)

CABG

• ACS presentation

• Small vessel size in 

particular with 

severe coronary 

calcification

• Diffuse disease

• Number of lesions 

(lack of conduits)  

Eur J Cardiothorac Surg. Mar 2012;41(3):535-541 



1. Antegrade 

wire 

escalation

2. Antegrade 

dissection/

re-entry

3. Retrograde

Question 9: how would you 

cross the LAD?



Hybrid CTO crossing algorithm

Brilakis, Grantham, Rinfret, Wyman, Burke, Karmpaliotis, Lembo, Pershad, Kandzari, 

Buller, De Martini, Lombardi, Thompson. JACC Intv 2012



Corsair and 

workhorse



Corsair and 

Fielder XT



Corsair and 

Pilot 200



1. Antegrade 

2. IVUS

3. Inject 

contast

4. Orthogonal 

view

Question 10: what next?



Orthogonal 

view



Predilation





2.75x23 mm 

DES



Question 11.

Now what?

1. Done

2. IVUS

3. OCT



LAD Fluoroscopy 

time: 24.3 min

AK: 2.2 Gray

Contrast: 300 mL



1. Impella removed the 

following day

2. Nosocomial pneumonia

3. Dismissed 2 weeks later

4. Currently doing well on 

cardiac rehab

Post PCI course



O’Neill et al, J Interven Cardiol 2013;9999:1-11 

Largest Cohort To Study The Current 

Use of Impella in Cardiogenic Shock 



63

694 patients 
reported in USpella Registry

Study Flow Chart 
(06/08-05/12) 

445 patients 
provisional /elective support 

• High risk PCI

• High risk CABG

• Balloon Aortic Valvuloplasty

• VT Catheter Ablation

95 patients 
With other forms of Shock

• Septic Shock

• Myocarditis

• Decompensated Cardiomyopathy

• Other procedures (CABG, valve 

repair)

249 patients 
In profound Cardiogenic Shock

154 patients 
with AMI Cardiogenic Shock

N= 63
Impella 2.5 initiated

Pre PCI 

N= 91
Impella 2.5 initiated

Post PCI 

O’Neill et al, J Interven Cardiol 2013;9999:1-11 
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Baseline Clinical Characteristics 
All

N = 154

Impella Pre-PCI

N = 63

Impella Post-PCI

N = 91
p value

Age, years 64.0±12.7 66±12 63±13 0.12

Gender, Male  71.4% 73.0% 70.3% 0.73

Hypertension  77.3% 82.3% 73.9% 0.23

Diabetes 44.6% 56.7% 36.4% 0.02

PVD 21.4% 32.2% 13.6% 0.008

COPD  15.9% 22.9% 10.7% 0.05

Stroke  9.4% 15.3% 5.1% 0.04

Renal Insuff. 23.9% 27.9% 21.2% 0.35

Prior AMI 38.6% 43.3% 35.3% 0.33

STEMI  

presentation
74.7% 55.6% 87.9% <.0001

Prior CABG  14.2% 19.4% 10.5% 0.13

Prior PCI  38.5% 37.1% 39.5% 0.77

O’Neill et al, J Interven Cardiol 2013;9999:1-11 
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Baseline Clinical Characteristics 

All

N = 154

Impella Pre-PCI

N = 63

Impella Post-

PCI

N = 91
p value

IABP prior to Impella  48.7% 34.9% 58.2% 0.004

Mechanical Ventilation 65.5% 54.8% 73.3% 0.02

LVEF (%) 26.4±13.4 25.6±12.9 27.0±13.8 0.56

Troponin ng/mL 5.7 [0.6  23.1] 5.7 [0.9  24.7] 5.7 [0.4  23.3] 0.82

eGFR mL/min/m2 49 [27.5  60] 49 [25  60] 48 [29.5  60] 0.91

Serum Lactate mmol/L  4.1 [2.4  7.2] 4.3 [1.6  10.2] 3.8 [2.5  5.9] 0.65

STS Mortality score 21.7±15.2 22.6±14.4 21.0±15.8 0.55

STS Morbidity score 64.2±18.2 67.1±16.9 62.1±18.9 0.11

O’Neill et al, J Interven Cardiol 2013;9999:1-11 
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All patients 
N = 154

Impella Pre-PCI 
N = 63

Impella Post-PCI
N = 91

Pre 

Support

On 

Support
p value

Pre 

Support

On 

Support

p 

value

Pre 

Support

On 

Support

p 

value

MAP, mmHg 62.7±19.2 

(143)

94.4±23.1 

(143)
<0.0001 67.9±20.7 

(59)

94.5±21.3 

(59)

<0.0001 59.1±17.3 

(84)

94.4±24.4 

(84)

<0.0001

PCWP, mmHg 31.9±11.1 

(25)

19.2±9.7    

(25)
<0.0001

30.8±7.8 

(11)

19.7±7.9 

(11)

0.004 32.7±13.4 

(14)

18.9±11.1 

(14)

0.004

Cardiac Index, 

L/min/m2
1.9±0.7 

(23)

2.7±0.7      

(23)
<0.0001 1.9±0.9 

(7)

2.3±0.8 

(7)

0.055 1.9±0.6     

(16)

2.9±0.6 

(16)

<0.0001

Cardiac Power 

Output, Watt

0.48±0.17 

(23)

1.06±0.48 

(23)
<0.0001 0.54±0.2 

(7)

0.83±0.4 

(7)

0.035 0.46±0.1   

(16)

1.2±0.5 

(16)

<0.0001

0.48
0.54

0.46

1.06

0.83

1.20

all patients Pre PCI Post PCI

P<0.0001 P<0.0001

Pre-

Support

On

Support

Pre-

Support
On

Support
Pre-

Support

On

Support

P=0.04

Cardiac power output (n=23)

Hemodynamics

63 68
59

94 95 94

all patients Pre PCI Post PCI

P<0.0001 P<0.0001

Pre-

Support

On 

Support

Pre-

Support

On

Support

Pre-

Support

On

Support

P<0.0001

Mean arterial pressure (n=143)

O’Neill et al, J Interven Cardiol 2013;9999:1-11 
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All patients 
N = 154

Impella Pre-PCI 
N = 63

Impella Post-PCI
N = 91

Pre 

Support

On 

Support
p value

Pre 

Support

On 

Support

p 

value

Pre 

Support

On 

Support

p 

value

MAP, mmHg 62.7±19.2 

(143)

94.4±23.1 

(143)
<0.0001 67.9±20.7 

(59)

94.5±21.3 

(59)

<0.0001 59.1±17.3 

(84)

94.4±24.4 

(84)

<0.0001

PCWP, mmHg 31.9±11.1 

(25)

19.2±9.7    

(25)
<0.0001

30.8±7.8 

(11)

19.7±7.9 

(11)

0.004 32.7±13.4 

(14)

18.9±11.1 

(14)

0.004

Cardiac Index, 

L/min/m2
1.9±0.7 

(23)

2.7±0.7      

(23)
<0.0001 1.9±0.9 

(7)

2.3±0.8 

(7)

0.055 1.9±0.6     

(16)

2.9±0.6 

(16)

<0.0001

Cardiac Power 

Output, Watt

0.48±0.17 

(23)

1.06±0.48 

(23)
<0.0001 0.54±0.2 

(7)

0.83±0.4 

(7)

0.035 0.46±0.1   

(16)

1.2±0.5 

(16)

<0.0001

0.48
0.54

0.46

1.06

0.83

1.20

all patients Pre PCI Post PCI

P<0.0001 P<0.0001

Pre-

Support

On

Support

Pre-

Support
On

Support
Pre-

Support

On

Support

P=0.04

Cardiac power output (n=23)

Hemodynamics

O’Neill et al, J Interven Cardiol 2013;9999:1-11 
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All
N = 154

Impella Pre-PCI
N = 63

Impella Post-

PCI
N = 91

p value

Duration of support, (hrs)  23.7 [3.5  62.7] 22.8 [1.6  52.8] 24.2 [4.2  69.2] 0.39

Median DTB Time*, min 63.5 [40.3 113.5] 112 [79 276] 52 [34 81] <.0001

Suspected IRA Territory 

LM 16.1% 23.8% 9.5% 0.02

LAD 52.6% 53.9% 51.4% 0.76

Left Cx. 10.9% 4.8% 16.2% 0.03

RCA 16.8% 12.7% 20.3% 0.24

Graft  3.7% 4.8% 2.7% 0.52

Number of diseased vessels 1.8±0.76 1.94±0.72 1.70±0.79 0.07

Number of significant Lesions 2.57±1.39 2.74±1.49 2.42±1.28 0.19

Number of vessel treated 1.42±0.63 1.57±0.67 1.30±0.57 0.01

TIMI Flow [0-1] Prior to PCI   80.2% 71.9% 84.8% 0.14

TIMI Flow [0-1] Post PCI   8.7% 4.6% 11.9% 0.19

Procedural Characteristics

*: DTB time for patients admitted for STEMI O’Neill et al, J Interven Cardiol 2013;9999:1-11 
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All
N = 154

Impella Pre-PCI
N = 63

Impella Post-

PCI
N = 91

p value

Duration of support, (hrs)  23.7 [3.5  62.7] 22.8 [1.6  52.8] 24.2 [4.2  69.2] 0.39

Median DTB Time*, min 63.5 [40.3 113.5] 112 [79 112] 52 [34 81] <.0001

Suspected IRA Territory 

LM 16.1% 23.8% 9.5% 0.02

LAD 52.6% 53.9% 51.4% 0.76

Left Cx. 10.9% 4.8% 16.2% 0.03

RCA 16.8% 12.7% 20.3% 0.24

Graft  3.7% 4.8% 2.7% 0.52

Number of diseased vessels 1.8±0.76 1.94±0.72 1.70±0.79 0.07

Number of significant Lesions 2.57±1.39 2.74±1.49 2.42±1.28 0.19

Number of vessel treated 1.42±0.63 1.57±0.67 1.30±0.57 0.01

TIMI Flow [0-1] Prior to PCI   80.2% 71.9% 84.8% 0.14

TIMI Flow [0-1] Post PCI   8.7% 4.6% 11.9% 0.19

Procedural Characteristics

*: DTB time for patients admitted for STEMI

1.57

2.33

1.94

1.30

1.76

1.47

# of Vessel Treated # of Lesions Treated # of Stents Placed

p=0.01 p=0.006 p=0.007

Pre-PCI Post-PCI Pre-PCI Post-PCI Pre-PCI Post-PCI

Extent of Revascularization

O’Neill et al, J Interven Cardiol 2013;9999:1-11 
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All
N = 154

Impella Pre-PCI
N = 63

Impella Post-

PCI
N = 91

p value

Duration of support, (hrs)  23.7 [3.5  62.7] 22.8 [1.6  52.8] 24.2 [4.2  69.2] 0.39

Median DTB Time*, min 63.5 [40.3 113.5] 112 [79 112] 52 [34 81] <.0001

Suspected IRA Territory 

LM 16.1% 23.8% 9.5% 0.02

LAD 52.6% 53.9% 51.4% 0.76

Left Cx. 10.9% 4.8% 16.2% 0.03

RCA 16.8% 12.7% 20.3% 0.24

Graft  3.7% 4.8% 2.7% 0.52

Number of diseased vessels 1.8±0.76 1.94±0.72 1.70±0.79 0.07

Number of significant Lesions 2.57±1.39 2.74±1.49 2.42±1.28 0.19

Number of vessel treated 1.42±0.63 1.57±0.67 1.30±0.57 0.01

TIMI Flow [0-1] Prior to PCI   80.2% 71.9% 84.8% 0.14

TIMI Flow [0-1] Post PCI   8.7% 4.6% 11.9% 0.19

Procedural Characteristics

*: DTB time for patients admitted for STEMI O’Neill et al, J Interven Cardiol 2013;9999:1-11 

1.57

2.33

1.94

1.30

1.76

1.47

# of Vessel Treated # of Lesions Treated # of Stents Placed

p=0.01 p=0.006 p=0.007

Pre-PCI Post-PCI Pre-PCI Post-PCI Pre-PCI Post-PCI

Extent of Revascularization

1.70

# of Lesions Treated

EuroShock
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Outcome

1.0

0.8

0.6

0.4

0.2

0

0                 5                    10                   15                   20                     25                   30

C
u

m
s

u
rv

iv
a

l

Post-PCI

Pre - PCI

Days from initiation of Impella 2.5 support 

154 101 88 79 69 67 63

Number of patients at risk

O’Neill et al, J Interven Cardiol 2013;9999:1-11 

Log-Rank, p=0.004
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Survival to Discharge by Timing of PCI
Timing of Support Initiation (154)

Post-PCI

60.0%

Pre-PCI

40.0%

Impella Support Initiation

STEMI

N=35 N=80

Post-PCI

71.4%

Pre-PCI

45.5%

Impella Support Initiation

NSTEMI

N=28 N=11Pre-PCI

65.1%

Post-PCI

40.7%

Impella Support Initiation

Survival to Discharge

By timing of PCI

P=0.003

N=63 N=91

All Pts.

50.7%

O’Neill et al, J Interven Cardiol 2013;9999:1-11 

N154
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Independent Predictors of In-Hospital 

Mortality Using a Multivariate Analysis*

Parameter Tested* Odds-ratio [CI 95%] p-value

Initiation of Impella support prior to PCI 0.37 0.17 - 0.79 0.01

Age 1.05 1.02 - 1.08 0.003

Number of inotropes 1.56 11 - 2.18 0.01

Cardiogenic shock onset prior to 

admission
2.42 1.12 - 5.24 0.03

Mechanical ventilation 4.59 2.02 - 10.42 0.0003

* The multivariate analysis logistic model included the following as candidates for entry age, gender, history of chronic obstructive 

pulmonary disease, diabetes, peripheral vascular disease or prior stroke, STEMI vs. NSTEMI, cardiac arrest prior to admission, 

onset and duration of CS, patient transfer from outlying facility, evidence of anoxic brain injury pre-Impella support, need for

mechanical ventilation, systolic and diastolic blood pressure , level of inotropic support pre-Impella support and potential use of IABP 

prior to Impella support, and baseline serum creatinine levels.

O’Neill et al, J Interven Cardiol 2013;9999:1-11 
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Conclusion and Limitations

• Retrospective data, therefore hypothesis generating and no definite conclusion on 
causality

• Decision for the timing to implant Impella and extent of revascularization was 
operator

• Although multivariate analysis reduces the bias of potential confounding factors 
there might be still some biases 

These results are in favour of early initiation of hemodynamic support 

with active unloading of the LV prior to PCI in terms of completeness of  

revascularization and survival in the setting of CS complicating an AMI.

O’Neill et al, J Interven Cardiol 2013;9999:1-11 



Patient hemodynamically 

stable throughout procedure 

enabling:

a. Complete 

revascularization

b. Meticulous attention 

to quality (IVUS)

How did hemodynamic support 

help?
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Support Strategy (N=154)

IABP Pre-PCI

(N=53)

No support Pre-PCI

(N=38)

Impella Pre-PCI

(N=63)

PCI      

39.5% 41.4%

65.1%

Survival to discharge

N=63N=38 N=53

Impella

Post PCI      

PCI      PCI      

Impella

Post PCI      

Continue

Impella      

Outcome By Support Strategy

O’Neill et al, J Interven Cardiol 2013;9999:1-11 

P=0.0116



Complete Revascularization Definitions

Anatomical or 

Traditional

All diseased arterial systems with vessel size  1.5 (2.0-2.25 mm for 

PCI) with at least one significant stenosis > 50% receive a graft (or 

stent)

Functional All ischemic myocardial territories are grafted (or stented); areas of 

old infarction with no viable myocardium are not required to be 

reperfused

Numerical Number of distal anastomosis  number of diseased coronary 

segments/systems

Score-based Scoring of stenosis in different vessels. Different weight given to 

different vessels according to number of myocardial segments 

supplied. A residual score of 0 is usually considered equivalent to 

CR

Physiology-

Based

All coronary lesions with fractional-flow reserve ≤ 0.75 -0.80 receive 

a graft or stent

Ong AT, Serruys PW Circulation. Jul 18 2006;114:249-255 



Complete revascularization: 
definition

Anatomical Functional

Numerical Multiple

o Anatomical: Used in 87% 
of published studies

o Main limitations:

1. Angiography is not 
performed routinely after 
CABG (relies heavily on 
surgical impression)

2. Threshold to define 
significance: 50% (FAME, 
DEFER)

3. Does not take into 
account the functional 
status of the myocardium 
(OAT)   

Garcia, .., Brilakis. J Am Coll Cardiol. 2013;62:1421-1431



Tonino, P. A. L. et al. J Am Coll Cardiol 2010;55:2816-2821

Angiographic vs. Functional Severity of Coronary Artery Stenoses

35%

80%
96%


