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Advances in cardiovascular arrythmias and great 

innovations in Cardiology 



Left Main Coronary Artery Disease 
Overview 

• Significant, defined as greater 50% 

narrowing 

• Found in 5-6% in patients undergoing 

coronary angiography 

• Over 70% of the time, it is associated with 

MVD 

• Most patients are symptomatic and at high 

risk 

• Poor prognosis without revascularization 
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CASS Trial:  Left Main Subset 

Chaitman BR:  Am J Cardiology, 1981 
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CABG vs PCI: Clinical Studies 

• CABG VS PTCA 

    ● RITA 

    ● ERACI 

    ● LAUSANNE 

    ● GABI 

    ● EAST 

    ● CABRI 

    ● BARI 

• CABG VS Stents 

    ● ISAR 

    ● LE MANS 

    ● MAIN COMPARE 

    ● SYNTAX 

    ● PRECOMBAT 
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SYNTAX: 3-Year Follow-Up 
MACCE 

Kappetein:  EACTS, 2010 
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P<0.001 

Before 1 year 

12.4% vs 17.8% 

P=0.002 

1-2 years 

5.7% vs 8.3% 

P=0.03 

2-3 years 

4.8% vs 6.7% 

P=0.10 

20.2 

28.0 

Cardiologia 2 

A.O.U. San Giovanni Battista, Torino 



SYNTAX: 3-Year Follow-Up 
Left Main Subset 

Kappetein:  EACTS, 2010 
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DO WE HAVE THE 
RIGHT TOOLS ? 
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Left Main Coronary Artery Disease 
Angiography Limitations 

• Visualizing ostial area due to diagnostic catheter 

engagement can be difficult 

• Streaming of contrast material can result 

impression of stenosis 

• Bifurcation or trifurcation into LAD/Circumflex 

may conceal distal disease 

• Opacification of the lumen doesn’t allow imaging 

and study of the arterial wall 
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Role of IVUS 
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Role of IVUS 
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PRE PCI 





Fassa/Lerman:  JACC, 2005 
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  A B C D 
  (Revascularization) (Deferral) (Revascularization) (Deferral) 

n  71 (85.5) 12 (14.5) 17 (13.0) 114 (87.0) 

CABG 69 (97.2) – 17 (100) – 

PCI of LMCA 2 (2.8) – 0 – 

Medical therapy only – 9 (75.0) – 79 (69.3) 

PCI of non-LMCA vessels 2 (2.8) 3 (25.0) 0 35 (30.7) 

MLA <7.5 mm2 (n=83) MLA 7.5 mm2 (n=131) 

Revascularization Therapy of LMCA 

MLA (mm2) 
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 - 2σ  

 = 16.25 mm2 

σ = 4.30 mm2 

 - 2σ = 7.65 mm2 
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Role of IVUS 
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Stent optimization 



Intravascular ultrasound predictors of angiographic 

restenosis after sirolimus-eluting stent implantation 

European Heart Journal (2006) 27, 1305–1310 

Cardiologia 2 

A.O.U. San Giovanni Battista, Torino 



Am J Cardiol 2007;100:615– 620) 

Intravascular Ultrasound Parameters Associated With Stent 

Thrombosis After Drug-Eluting Stent Deployment 
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Thrombosis + Thrombosis - 
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Roy et al:  European Heart Journal 29:1851, 2008 

90

95

100

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

S
T

 f
re

e
 s

u
rv

iv
a

l 
p

ro
b

a
b

il
it

y
 (

%
) 

Survival time (month) 

ST Survival Curves  IVUS No IVUS 
 (n=884) (n-884) P 

In-hospital outcomes, no. (%) 

Death 11 (1.2) 20 (2.3) 0.11 

Cardiac death 5 (0.6) 11 (1.2) 0.13 

Q-wave MI 1 (0.1) 8 (0.9) 0.02 

Peri-procedural MI 132 (14.9) 148 (16.7) 0.29 

Coronary bypass surgery 4 (0.5) 7 (0.8) 0.21 

Neurological event 1 (0.1)  6 (0.7) 0.06 

Renal insufficiency 29 (3.7) 28 (4.0) 0.68 

30-day outcomes, no. (%) 

Major adverse cardiac events 25 (2.8) 46 (5.2) 0.01 

Death 15 (1.7) 29 (3.3) 0.03 

Cardiac death 6 (0.7) 14 (1.6) 0.07 

Q-wave MI 6 (0.7) 12 (1.4) 0.16 

Target vessel revascularization 10 (1.1) 17 (2.0) 0.18 

Target lesion revascularization 6 (0.7) 15 (1.7) 0.05 

Cumulative stent thrombosis 4 (0.5) 12 (1.4)   0.046 

12-month outcomes, no. (%) 

Major adverse cardiac events 128 (14.5) 143 (16.2) 0.33 

Death 50 (5.7) 62 (7.1) 0.24 

Cardiac death 16 (1.9) 24 (2.8) 0.19 

Q-wave MI 18 (2.1) 26 (3.1) 0.12 

Target vessel revascularization 73 (8.5) 77 (9.1) 0.67 

Target lesion revascularization 43 (5.1) 61 (7.2) 0.07 

Define stent thrombosis 6 (0.7) 18 (2.0)   0.014 

Probable stent thrombosis 35 (4.0) 51 (5.8) 0.08 

Late definite stent thrombosis 2 (0.2) 6 (0.7) 0.16 

Clinical Outcomes of Patients 
in IVUS and No IVUS Groups 

IVUS 

No IVUS 
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Angiography guidance 

IVUS guidance 

Park et al:  Circ Cardiovasc Intervent 2:167, 2009 
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DES Patients 
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The role of intravascular ultrasound in 

patients undergoing left main stenting 

with drug-eluting stents 

 
Abdi Jama, MD, Federico Conrotto, MD, Amir 

Lerman, MD 

Mayo Clinic Data 
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Purpose 

• To examine the hypothesis that 

IVUS-guided left main PCI yields 

future clinical benefit in terms of 

survival, and revascularization 
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Mayo Clinic Left Main PCI Database 
N=624 

8/90-11/10 

Exclusion: BMS 329 

N=295 

DES  

No IVUS DES: 184 IVUS DES: 111 



Results 
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Results 
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Conclusion 

• In this retrospective study, IVUS 

guidance during left main DES 

implantation did not reduce long-

term mortality, risk from 

revascularization or recurrent 

myocardial infarction 
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IVUS alternatives 
 

Do we have any? 
 

• 3D QCA reconstruction 
   ▪ Newer technology 

    ▪ Can be obtained off line 

    ▪ Needs validation 
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3D QCA Reconstruction 
First Projection 
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3D QCA Reconstruction 
Second Projection 
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3D Model 



Rotate Model to Run # 2 view  



Rotate model to find the “Open 
View”  



Closer view: bifurcation & the 
lesions  



Quantitative Data  
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Full Report  



3D quantitative coronary angiography 
reconstruction: Validation 
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Comparison between 3 Dimensional 

Angiographic Reconstruction and 

Intravascular Ultrasound – Imaging of the 

Left Main Coronary Artery 

 

Daniel B. Spoon MD, Ronen Rubinshtein MD, 

Charanjit S. Rihal MD MBA, Ryan Lennon 

MS, Amir Lerman MD. 
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Mayo Clinic Data 



Purpose 

• To determine if left main coronary artery 

measurements (Diameter, and area) obtained 

using 3D QCA correlate with cross sectional 

area and luminal diameter obtained with 

IVUS (gold standard) 
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IVUS Image Quantitation 

Max and Min Diameter (mm) •Vessel area 

•Lumen area 

•Plaque area 

•%Plaque area Cardiologia 2 
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Methods 

• Fifty five un-selected patients underwent both 

coronary angiograph and IVUS 

• Left main measurements were analyzed 

blindly off line with 3D QCA (IC-PRO paieon) 

software and IVUS 

• Measurements included 
     ● Proximal, mid and distal luminal diameter 

     ● Proximal, mid and distal cross sectional area 

     ● Plaque area 
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Results:  LM Diameter, IVUS vs 3D QCA 
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Results:  LM Area, IVUS vs 3D QCA 
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Results:  Plaque Burden 
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Imaging of the Left Main Coronary 

Artery post intervention with IVUS and 

3 Dimensional Angiographic 

Reconstruction: Comparison and 

Clinical follow up 

 
Federico Conrotto, MD, Abdi Jama, MD, Amir 

Lerman, MD 

Mayo Clinic Data 
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Purpose 

• To determine if measurement of left 

main stent diameter and area by 3D 

QCA reconstruction post left main 

stenting correlates with IVUS (gold 

standard) 

Cardiologia 2 

A.O.U. San Giovanni Battista, Torino 



Methods 

• Sixty patients who underwent LM coronary artery 

intervention and IVUS 

• Left main measurements were analyzed blindly 

off line with 3D QCA software and IVUS by two 

different investigators 

• Measurements included 
     ● Minimal stent luminal diameter 

      ● Minimal stent cross sectional area 
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N=60 

Age, y 67.8 ±13.1 

Male, No. (%) 48 (80) 

Weight, Kg 86.9 ±20.7 

BSA 1.94±0.27 

Hypertension, No. (%) 43(72) 

Hyperlipidemia, No. (%) 48(80) 

Diabetes, No. (%) 23(38) 

Smoker, No. (%) 6(10) 

CVA history, No. (%) 4(6.7) 

Prior PCI, No. (%) 10(16.7) 

Prior CABG, No. (%) 39(65) 

EF <35%, No. (%) 8(13.3) 

Clinical presentation 

- ACS, No. (%) 

- Stable angina 

- Other 

 

21(35) 

36(60) 

3(5) 

Clinical Characteristics 

N=60 

DES, No. (%) 45(75) 

Stent size, mm 3.8±0.55 

Stent location, No. (%) 

-Ostial 

-Shaft 

-Distal 

 

19(31.7) 

13(21.7) 

28(46.7) 

IABP, No. (%) 4(6.7) 

VAD, No. (%) 5(8.3) 

Procedural Characteristics 

Results 



Results:  Stent Lumen Diameter, 
IVUS vs 3D QCA 
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Results:  Stent Lumen Area, IVUS vs 3D QCA 
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Conclusions 

• Intravascular ultrasound can accurately 

determine LM lesion significance, guide stent 

optimization and may improve outcome  

 

• However, IVUS carries additional risk to the 

patient, is time consuming and its cost-

effectiveness in the DES era have been 

questioned by some  

 

• 3D quantitative coronary angiography (3D QCA) 

is recently validated, novel imaging tool that 

allows 3D coronary digital reconstruction 

without posing any additional risk to the patient  
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• There is a good agreement between 

measurement of stent/vessel diameter and area 

of the left main using 3D QCA reconstruction as 

compared to IVUS 

 

• 3D QCA could potentially be used to determine 

severity of LM disease and help guide left main 

intervention without the additional risk or cost 

associated with intravascular ultrasound 

 

Conclusions 
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