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Renaissance…  

“It has been shown by reason and 

experiment that by the beat of the ventricles 

blood flows through the lungs and it is 

pumped to the whole body. There it passes 

through pores in the flesh into the veins 

through which it returns from the 

periphery…finally coming to the vena cava 

and right auricle…It must then be 

concluded that the blood in the animal 

body moves around in a circle 

continuously, and that the action or 

function of the heart is to accomplish this 

by pumping. This is the only reason for the 

motion and beat of the heart” 

Harvey W. Exercitatio anatomica de motu cordis et sanyuinis in animalibus. London, 1628. Surrey, England: Barnes, 1847 



Grand Achievements of the 20th Century 
Electrocardiogram 

Semarang, May 21, 1860 –Leiden, 

September 29, 1927 

Willem Einthoven 

Einthoven W. Die galvanometrische Registrirung des menschlichen Elektrokardiogramm. Pfluger’s Arch f.d. Ges Physiol 1903;99:472–80 



Cournand AF, Ranges HS. 

Catheterization of the right 

auricle in man. Proc Soc Exp Biol 

Med 1941;46:462–6 

     Richards DW. Cardiac 

output by the catheterization 

technique in various clinical 

conditions. Fed Proc 1945;4:215–

20 

W. FORSSMAN 

Die Sondierung des rechten 

Herzen 

Klinishce Wochenschrift, vol. 8, 

pp. 2085-2087, 1929 

Grand Achievements of the 20th Century 
Cardiac Catheterization 



Sones FM Jr.. Cine coronary arteriography. Mod Concepts Cardiovasc Dis 1962;31:735–8 

Grand Achievements of the 20th Century 
Coronary angiography 



June 25, 1939–October 27, 1985 

Gruentzig AR, Myler RK, Hanna ES, Turina MI. Coronary transluminal angioplasty. Circulation 1977;84:55–6 

Andreas 
Gruentzig 

Grand Achievements of the 20th Century 
Interventional Cardiology 



Zoll PM. Resuscitation of the heart by external electrical stimulation. N Engl J Med 1952;247:768–71 

Mirowski M et al. An approach to prevention of sudden coronary death. Arch Intern Med 1970;126:158–61 

July 15, 1911 - January 5, 1999 October 14, 1924 – March 26, 1990 

Grand Achievements of the 20th Century 
Pacemakers and ICDs 



THE PRESENT 

• As a result of  the enormous achievements just 

enumerated, and many others, cardiology is 

now a vibrant, robust specialty of  which we can 

be justifiably proud, and that is providing 

enormous benefits to society 



USA CV interventions 

1979-2007 

0

200

400

600

800

1000

1200

1400

79 80 85 90 95 00 05 07

In
te

r
v

e
n

ti
o

n
s
 i

n
 t

h
o

u
s
a

n
d

s
  

Years 

Καρδιακοί Καθετηριασμοί 

Επεμβάσεις Ανοικτής Καρδιάς 

CABG

PCI

Καρωτιδική Ενδαρτηριεκτομή 

Βηματοδότες 



Heart Failure 

• 6 million people in the USA  

 

• 15 million people in Europe 

 

• CRT in appropriately selected patients has been shown to 
improve cardiac function, heart failure symptoms, and 
survival 

 

• Treatment guidelines by  AHA & ESC recommended CRT 
in patients with systolic heart failure, NYHA class 3 or 4 
symptoms, and a QRS duration of ≥120 msec 

 

• 1/3 to 1/2 of patients receiving CRT based on the guidelines 
did not respond to this treatment 

 

 
Tendera M. Eur Heart J Suppl. 2005 (suppl J):J5-J9. doi:10.1093/eurheartj/sui056 



CRT 

RAFT Trial. N Engl J Med 2010;363:2385-95 MADIT CRT Trial. N Engl J Med 2009;361:1329-38 





Al-Majed N S et al. Ann Intern Med doi:10.1059/0003-4819-154-6-201103150-00313 

All cause mortality HF Hospitalizations 



Implantable Cardioverter -

Defibrillators 



Crossley GH, Boyle A, Vitense H, Chang Y, Mead RH, for the CONNECT Investigators. JACC. 2011;57:1181–9 

45% 

Remote Device Monitoring 



Catheter ablation of ventricular 

arrhythmias 

Kuck KH et al. VTACH trial. Lancet 2010;375:31–40 Reddy V. et al. N Engl J Med 2007;357:2657-65 



Atrial Fibrillation 

• Atrial fibrillation (AF) is the most common sustained cardiac 
arrhythmia, estimated to afflict >5.5 million people in the United 
States alone today and to increase to >15 million by the year 
2050. Of its various clinical consequences, the most devastating 
is thromboembolic stroke. In patients with significant risk factors 
for stroke, warfarin is the treatment of choice for stroke 
prevention 

 

• However, because of the problems associated with long-term 
warfarin therapy, it is often not administered or tolerated 

 

• Accordingly, there has been intense interest in developing 
alternative treatment strategies 

 

Go AS et al. Prevalence of diagnosed AF in adults: ATRIA Study. JAMA. 2001;285:2370 –2375 



Wann LS, Curtis AB, January CT, et al. 2011 ACCF/AHA/HRS focused update on the management of patients with atrial fibrillation. JACC. 

2011;57:223– 42 

Class I 
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Lancet 2009; 374: 534–42 
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    CAD incidence increases 

sharply  with age in both 

genders 

Kim Fox et al. Guidelines on the management of stable angina pectoris. The task force on the management of stable angina 

pectoris of the European society of cardiology. Eur heart j 2006 27:1341-1381 
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SYNTAX Trial: 4-Year 

Cumulative Results 
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Sub analysis by SYNTAX Score 

• No difference in MACCE between CABG and PCI in those with a 
SYNTAX score of 0 to 22 (26.1% vs. 28.6%; p=0.57) 

 

• But for those with an intermediate SYNTAX score of 23 to 32, 
there was a highly significant difference" in MACCE rate (21.5% 
for CABG vs. 32% for PCI; p=0.006) 

 

• For those with a high SYNTAX score (>33), "mortality is double 
in the PCI group compared with CABG (16.1% vs. 8.4%; p=0.04) 
and MI is two to three times higher with PCI than with CABG 
(9.3% vs. 3.9%; p=0.01) 

 

• In this highest-risk group, even the end point of death/stroke/MI 
becomes significantly higher with PCI (22.7% vs. 14.6%; p=0.01), 
and MACCE were much higher (40.1% vs. 23.6%; p<0.001), 
driven in large part by a 17% higher rate of revascularization in 
this high-risk group at four years 

 



Davide Capodanno, Gregg W. Stone,  Marie C. Morice, Theodore A. Bass, Corrado Tamburino. PCI Versus CABG  in LMCAD. A Meta-

Analysis of Randomized Clinical Data. JACC 2011;58:1426–32 



The Development Pyramid for 4 Generations of DES 

4th Generation DES: 

Disappearing stents 

3rd Generation DES: 

Bioabsorbable polymers 

2nd Generation DES: 

Biocompatible polymers, Thin stents 

1st Generation DES: 

Thick stents, Thick polymers 

Stent Thrombosis 1-2% 

Restenosis 20% of Population 
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Percutaneous Interventions 

• Although percutaneous intervention began with coronary 
angioplasty and other interventional tools, the concept of 
treating diseased heart valves began soon thereafter 

 

• The initial thrust was to open stenotic pulmonic, mitral, 
and aortic valves via balloon valvuloplasty for which the 
basic techniques and equipment have changed little over 
the last two decades 

 

• More recently, there has been a renewed interest in this 
area as exciting new therapies for percutaneous treatment 
of mitral regurgitation and percutaneous replacement of 
pulmonic and aortic valves have entered clinical testing 

is potentially safer than more invasive procedures 

of transcatheter valve therapy 

to provide a treatment modality that is less invasive,  

associated with equal or greater efficacy compared 
with standard surgery, and  



Mitral Regurgitation 

• MR remains one of the most common forms of valvular heart disease. It 
is estimated that 9.3% of the population age≥ 75 years, up to 20% of 
patients with heart failure and 12% of patients post–myocardial 
infarction have at least moderate MR 

 

• Severe mitral regurgitation is associated with progressive left 
ventricular dysfunction and congestive heart failure 

 

• Without intervention, symptomatic patients have an annual rate of 
death of 5% or more 

 

• Medical management alleviates symptoms but does not alter the 
progression of the disease 

 

• Current guidelines recommend surgical intervention for symptomatic 
severe MR or asymptomatic severe MR with left ventricular (LV) 
dysfunction or enlargement 

Carabello BA. Curr Treat Options Cardiovasc Med 2009; 11:419-25 



Percutaneous MV Repair And Replacement 

Technologies 

Paul T.L. Chiam, and Carlos E. Ruiz. JACC Intv. 2011;4;1-13 





EVEREST II Randomized Clinical Trial 
Study Design 

279 Patients enrolled at 37 sites 

Randomized 2:1   

Primary efficacy composite end point: freedom from death, from 

surgery for mitral-valve dysfunction, and from grade 3+ or 4+ mitral 

regurgitation at 12 months 

Primary safety composite end point: major adverse events within 30 

days 

Control Group 
Surgical Repair or Replacement 

N=95 

Significant MR (3+-4+) 
Specific Anatomical Criteria 

Device Group 
MitraClip System 

N=184 
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EVEREST II RCT 
NYHA Functional Class 

97.6% 

NYHA  

Class I/II 

87.9% 

NYHA 
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I 

II 

III 

I 

II 
 

III 
 

IV 
 

IV 

III 

II 

I 

II 

I 
 

MitraClip Control Group 

Baseline Baseline 12 months 12 months 

p<0.0001 p<0.0001 

Although MitraClip was less effective at reducing 

mitral regurgitation than conventional surgery, 

the procedure was associated with superior 

safety and similar improvements in clinical 

outcomes 



Aortic Stenosis 

• Valvular aortic stenosis is the clinically most 
important valvular heart disease in the elderly 

 

• It is associated with considerable morbidity and 
mortality if treated only medically (mean survival 2 
years) 

 

• Conventional open-heart aortic valve replacement 
(AVR) has been the only therapeutic option until 
transcatheter aortic valve implantation (TAVI) has 
been introduced in clinical practice as alternative 
treatment option for high-risk patients with severe, 
symptomatic aortic stenosis 

Varadarajan P et al. Eur J Cardiothorac Surg. 2006 Nov;30(5):722-7 



Cribier A. Circulation 2002;106:3006–8 

TAVI 

April 16, 2002 

8th postoperative day 

Alain Cribier 



Current Generation Transcatheter Aortic 

Valve Therapies 

CoreValve Revalving 

System™ : Self expandable  

Edwards SAPIEN™ THV : 

Balloon expandable  

•Nitinol  support structure 

•Porcine  pericardial valve 

•26 & 29 mm diameter 

•Stainless steel & recently 

nitinol support structure 

•Bovine pericardial valve 

•20, 23, 26 & 29 mm diameter 



Indications for TAVI 

Symptomatic patients with severe AS, who are considered: 

Octogenarians with multiple co morbidities: COPD, DM, 

↑Creatinine, PAD, ↓LVEF, prior cardiac surgery 

• STS  score >10%,  

• Logistic EuroSCORE >30% (~15% perioperative 

risk of death @ 30 days) 

• History of thoracic irradiation 

• Severe thoracic deformity 

• End stage COPD 

• Porto pulmonary hypertension  

• Porcelain aorta (confirmed with CT ) 

• Degenerative neurological disorders 

• 50% probability of death or hospital discharge 



N = 699 N = 358 High Risk Inoperable 

PARTNER Trial 

Symptomatic Severe Aortic Stenosis 

ASSESSMENT: High-Risk AVR Candidate 

3,105 Total Patients Screened 

Total = 1,057 patients 

2 Parallel Trials:  

Individually Powered 

Standard 

Therapy 

ASSESSMENT: 

Transfemoral 

Access 

Not In 

Study 

TF 

TAVR 

Primary Endpoint: All-Cause Mortality  

Over Length of Trial (Superiority) 

Co-Primary Endpoint: Composite of All-Cause Mortality 

and Repeat Hospitalization (Superiority) 

1:1 Randomization 

 
VS 

Yes No 

N = 179 N = 179 

TF 

TAVR 
AVR 

Primary Endpoint: All-Cause Mortality at 1 yr 

(Non-inferiority) 

TA 

TAVR 
AVR  

VS 

 
VS 

N = 248 N = 104 N = 103 N = 244 

ASSESSMENT: 

Transfemoral 

Access 

Transapical (TA) Transfemoral (TF) 

1:1 Randomization 1:1 Randomization 

Yes No 



Cohort B Population Profile 1 

Mean age 83 y 

NYHA Class III-IV 93% 

COPD, O2 dependent 23% 

PVD 28% 

Porcelain aorta 15% 

Chest wall deformity 7% 

CAD 71% 

Frail 23% 



Inoperable PARTNER Cohort 

Primary Endpoint: All-Cause Mortality 

    Numbers at Risk 

    TAVI 179 138 122 67 26 

    Standard Rx 179 121   83 41 12 

Standard Rx 
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∆ at 1 yr = 20.0% 

NNT = 5.0 pts 
50.7% 

30.7% 

HR [95% CI] = 

0.54 [0.38, 0.78] 

P (log rank) < 0.0001 

Leon et al, NEJM 2010; 363:1597-1607 



Major Events at 1 Year - Inoperable 
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p < 0.001 

p < 0.001 

p = 0.18 

p < 0.001 

p = 0.007 

TAVI resulted in 45% reduction in all-cause mortality 
and 61% reduction in cardiovascular mortality at 1 year 
compared with standard therapy 
 
Echocardiographic criteria such as aortic valve area and 
mean aortic valve gradients, and symptom criteria such as 
NYHA class, also demonstrated a significant improvement 
 
Preliminary cost-effectiveness analyses indicate 
significantly increased life expectancy at an incremental 
cost per life-year gained 
 
The procedure is complex and fraught with numerous 
complications 
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Both TAVR and AVR were associated with 

important but different periprocedural hazards 

 

– Major strokes at 30 days (3.8 vs. 2.3%, p=0.20) and  

one year (4.8% vs. 2.6%, p=0.07) and major 

vascular complications were more frequent with 

TAVR (11.0% vs. 3.2%, p<0.001) 

 

– Major bleeding (9.3% vs. 19.5%, p<0.001) and new  

onset atrial fibrillation (8.6% vs. 16.0%, p<0.001) 

were  more frequent with AVR 

 



Embrella Embolic Deflector 

System™ 



Weighted Meta – Analysis of Early and Late 

Clinical Outcomes after CoreValve TAVI in 

Seven National Registries 

Carlos E. Ruiz et al. PCR 2011 

Registry Pts 
Procedura

l Succes, % 

Vascular 

Compls, % 
Stroke, % PPM, % 

30 Day 

Survival, 

% 

1 Year 

Mortality, 

% 

Italian1 663 98 2 1.2 16.6 94.1 15 

Belgian2 141 98 - 5 23 91 21 

French3 66 92.6 7.5 4.5 25.7 84.9 NR 

Spanish4 108 98.1 5.6 0 35.2 92.6 17.7 

UK5 460 - 4 4.3 26 94.5 18.4 

German6 588 - 4 - 42.5 88.8 NR 

Australia-

NZ7 118 95.8 6.5 1.9 40 93.4 NR 

Average 2156 97.8 4.2 2.8 28.7 93.4 17.1 

95% CI 96.4-99.2 1.6-6.8 0.6-5 20.6-36.8 



New TAVI Technologies 

17 TAVI systems are in active development 

7 have FIM implantation results 

Direct Flow 

Sadra 

AorTx 

Jena Valve 

HLT 

ABPS PercValve 

EndoTech 

Medtronic Engager 

Symetis 

etc… 

Recoverable / repositionable 

Lower profile systems 

No perivalvular leaks 

More accurate positioning 

Percutaneous access and closure 



THE FUTURE 



THE FUTURE 

Great 

expansion and 

broadening of 

indications for 

CRTs & ICDs 

Improvement 

of mechanical 

assistance for 

long term 

management 

Cell 

therapy 

Xeno 

transpla

ntation 



THE FUTURE 



Future use and impact of interventional 

and preventive cardiology  

2010 2015 2020 2025 2030 2035 2040 2045 2050

Intervention Prevention



CONCLUSIONS 

• The principal role of the cardiologist will change 
from recognizing and managing established disease, 
as is the case today, to interpreting and applying 
genetic information in prevention and treatment in 
2020 and beyond 

 

• The grand goal, of course, is to eliminate 
cardiovascular disease as a major threat to long, 
productive life 

 

• It is hoped this will be well underway by 2028, the 
400th anniversary of William Harvey’s discovery of 
the circulation and the 125th anniversary of Willem 
Einthoven’s development of the string galvanometer 



Thank you 







• 40 PCI centers, 10 pPCI centers 

• 20000 AMI hospitalizations 

• 12000 STEMI hospitalizations 

• STEMI:  
– 9% pPCI,  

– 41% Thrombolysis,  

– 50% none 

• 20000 PCIs annually  5% pPCIs   

• Symptoms –FMC time delay:120 min 

• FMC-balloon time delay:95 min 
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European Heart Journal (2010) 31, 943–957 

ACS 



Vascular access 

Jolly SS, Yusuf S, Cairns J, et al; RIVAL Trial Group. Lancet 2011;377:1409–20 



Stenting 

Stone GW et al; HORIZONSAMI Trial Investigators. Lancet 2011;377:2193–204 



Thrombectomy 

De Vita M et al. Heart 2010;96:1287–90 



Velazquez EJ, Lee KL, Deja MA, et al; STICH Investigators. Coronary-artery bypass surgery in patients with left ventricular dysfunction. N Engl J Med 2011;364:1607–16 



Circulation 2011, 123:417-424 



1-Year Results from combined Cohort I and 

Cohort II of The SOURCE Registry 

for more than 2300 patients 



1-Year Results from combined Cohort I and 

Cohort II of The SOURCE Registry 

for more than 2300 patients 



PREDICTORS FOR 1 YEAR MORTALITY 
(Multivariable analysis) 

TRANSFEMORAL TRANSAPICAL 


