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an underestimated pathology 

in the elderly 
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Aortic valve implantation 



Townsend CM, et al. Sabiston Textbook of Surgery. 18th ed. Saunders; 2008:1841-1844 

Aortic sclerosis (aortic valve calcification without obstruction to blood flow, 

considered a precursor of calcific degenerative calcific aortic stenosis) increases in 

incidence with age and is present in 29% of individuals older than 65 years and in 

37% of individuals older than 75 years. In elderly persons, the prevalence of aortic 

stenosis is between 2% and 9%.  

 

Degenerative calcific aortic stenosis usually manifests in individuals older than 75 

years and occurs most frequently in males. 



Stewart BF et al. J Am Coll Cardiol. 1997; 29: 630-634 

Prevalence 

Approximately 2% of people over the age of 65,  

3% of people over age 75,  

and 4% percent of people over age 85  

have aortic valve stenosis.  

The prevalence is increasing with the aging population  

in North America and Europe. 

Aortic valve stenosis 



Stewart BF et al. J Am Coll Cardiol. 1997; 29: 630-634 

Incidence & Prevalence of Aortic Stenosis 

Aortic stenosis affects approximately 5  

out of every 10,000 people in the United States.  

It is more likely to affect men than women;  

80% of adults with symptomatic AS are male.  



Epidemiologia della stenosi aortica degenerativa 

Lindroos M et al. J Am Coll Cardiol, 1993; 21:1220-5 

Prevalence of aortic valve abnormalities in the elderly:  
an echocardiographic study of a random population sample. 

(Helsinki - Finland) 

age groups 75 to 76, 80 to 81 and 85 to 86 years (n = 501) 
Mild calcification in 222 (40%)  

 Severe calcification in 72 (13%) 

  critical aortic valve stenosis was 2.9%  

(< 0,8 cm2) 



Nkomo VT et al Lancet 2006, 368:1005-1011 

Prevalenza delle valvulopatie  
USA  

3 studi dal 1985 al 1992 



Lancet 2006, 368:1005-1011 

Prevalenza della stenosi aortica moderata o severa 

(<1,5 cm2)

USA - 3 studi dal 1985 al 1992
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Lancet 2006, 368:1005-1011 

Prevalenza della stenosi aortica moderata o severa 

(<1,5 cm2)

USA - 3 studi dal 1985 al 1992
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Dai 55 anni in poi 
incremento di 1% in 10 anni 

INCIDENZA ANNUALE = 0,1%  
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Good results from AVR 

 Survival 

 

 

 Symptoms 

 

Low operative mortality 

SURGICAL AORTIC VALVE REPLACEMENT (AVR) 

in low risk patients 

O’Brien SM, Shahian DM, Filardo G, et al. Ann Thorac Surg 

2009;88:Suppl:S23-S42 











Why TAVI? 

 New option for inoperable and high risk patients 

 Less invasive procedure 
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Who thinks to TAVI first? 

• General Practitioner 

• Outpatient Cardiologist 

• Hospital Cardiologist 

• Echocardiographer 

• Heart Surgeon 

• Other physicians 

 AVR indications 

 Old patients and comorbidities  

 Euroscore 



EUROscore II EATCS Lisbon October 3 20011 
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Severe aortic stenosis 

Old patients 

Symptomatic aortic stenosis 
Comorbidities 

When TAVI? 

 COPD 

 Renal impairment  

 History of CABG or previous heart intervention 

 History of  chest irradiation 

 Low EF 

 Scores (Euroscore; Euroscore 2; STS score; LEE score…) 

 Frialty 

 … 
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Is TAVI a possible 

option for the patient? 

HEART TEAM 

Who does select the “TAVI patient”? 

• General Practitioner 

• Outpatient Cardiologist 

• Hospital Cardiologist 

• Echocardiographer 

• Heart Surgeon 

• Other physicians 



HEART TEAM 



HEART TEAM 



Heart Surgeon 

Cardiologist 

Anaesthesiologi

st 

Imaging 

specialist 

Radiologist 

Vascular surgeon 

Geriatrist 

Pulmonologist 

HEART TEAM 



Is TAVI possible for the patient? 

                             If yes: 

         Wich Kind of  valve? 

         Wich Kind of access? 

HEART TEAM 



HEART TEAM 



1) CONFIRMATION THE SEVERITY OF AS 

“Echocardiography is the preferred tool to assess 

the severity of AS according to a combination of 

measurements of valve area and flow-

dependentindices”. 

“Low-dose dobutamine echocardiography is useful to 

differentiate between severe and the rare ‘pseudo severe’ AS in 

patients with low LV ejection fraction and low gradient”. 

Aortic jet velocity > 4.0 m/s 

Mean gradient > 40 mmHg 

AVA < 1 cm2 

 Index AVA < 0.6 cm2/m2 

Echocardiographic Assessment of Valve Stenosis: EAE/ASE 

Recommendations for  Clinical Practice, Journal of American society of 

Echocardiography 2009 



HEART TEAM 



2) EVALUATION OF 

SYMPTOMS 
“At the present stage, TAVI should only be 

proposed in patients with severe symptoms 

that can definitely be attributed to valve 

disease because of pending questions on 

safety and valve durability”. 

Today TAVI should be considered in asymptomatic  

patients with initial signs of ventricular impairment 



“Heart Team” 



3) ANALYSIS OF THE RISK OF SURGERY AND 

EVALUATION OF LIFE EXPECTANCY AND QUALITY 

OF LIFE 

“For the Committee, the key element to 

establish whether patients are at high risk 

for surgery is clinical judgement”. 

Risk scores: 
Logistic Euroscore > 20% 

STS score > 10% 

… 

Life  expectancy: TAVI should not be performed in patients 

whose life expectancy is < 1 year 



 EUROSCORE Logistic  

 EUROSCORE Standard 

 EUROSCORE II 

 STS score 

3) ANALYSIS OF THE RISK OF SURGERY AND 

EVALUATION OF LIFE EXPECTANCY AND QUALITY 

OF LIFE 
RISK SCORES 

FRIALTY score 

PROCEDURAL SUCCESS 

• LEE score 

• ADL score 

• 15 feets walking test 

• Prension test 



FACTORS THAT ARE NOT COVERED IN 

SCORES 
 Chest radiation 

 Previous aorto-coronary bypass with patent 

grafts  

 Porcelain aorta 

 Liver cirrhosis 

 Severe thoracic deformity 

 Pulmonary hypertension 

 Right ventricular failure 

 Marked patient frailty 

 … 

3) ANALYSIS OF THE RISK OF SURGERY AND 

EVALUATION OF LIFE EXPECTANCY AND QUALITY 

OF LIFE 



 



 



Increased Mortality p 
Hazard 

Ratio 

Smoking 0.0001 1.94 

Renal insufficiency / Failure 0.0003 1.77 

Scaled LogEURO Score (/10) 0.004 1.15 

Carotid endarterectomy / Carotid stent 0.01 2.81 

(Multivariable analysis) 

Decreased Mortality p 
Hazard 

Ratio 

Carotid artery stenosis (over 50%) 0.006 0.29 

Hyperlipidemia / 

Hypercholesterolemia 
0.006 0.65 

Tranfemoral: Predictors for 1-Year Mortality 

E2180/06-11/THV 



Increased Mortality p 
Hazard 

Ratio 

Scaled LogEURO Score (/10) 
<0.000

1 
1.17 

Renal insufficiency / Failure 0.0002 1.51 

Liver disease 0.009 1.83 

(Multivariable analysis) 

Decreased Mortality p 
Hazard 

Ratio 

Female 
0.00

2 
0.68 

Hyperlipidemia / 

Hypercholesterolemia 

0.00

3 
0.73 

Product valve size 26 
0.00

2 
0.68 

Transapical: Predictors for 1-Year Mortality 

E2180/06-11/THV 



Cohort I & II (N=316) 
ALL 

316 

Cardiac 

66 (20.9%) 

Heart Failure 

37 (56.1%) 

Myocardial 
Infarction 

6 (9.1%) 

Endocarditis 

5 (7.6%) 

Other* 

18 (27.3%) 

Non-Cardiac 

163 (51.6%) 

Pulmonary** 

38 (23.3%) 

Renal Failure 

12 (7.4%) 

Stroke 

19 (11.7%) 

Cancer 

18 (11.0%) 

Gastro-
Intestinal 

12 (7.4%) 

Other*** 

64 (39.3%) 

Unknown 

87 (27.5%) 

Sudden Death 

31 (35.6%) 

Unknown 

22 (25.3%) 

Missing 

17 (19.5%) 

Other 

17 (19.5%) 

Other* = Arrhythmia, cardiac arrest, and other. 
Pulmonary**= Respiratory failure, pulmonary embolism and pneumonia. 
Other*** = Multiple organ failure, sepsis, vascular access related, major 
bleeding, infection, hemorrhage, aneurysm, aortic dissection, and other. 

Causes of Death: 30 Days to 1-Year   

E2180/06-11/THV 
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“Heart Team” 



4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI 

 Multidetector Computed Tomography 
                   64 slides cardiac gated 

 

 Echocardiography (TTE and TEE) 

 

 Angiography 



Multidetector Computed Tomography 

4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI 

Anulus morphology and dimension (3D)  

Aortic root morphology and dimension (3D) 

Coronary ostia 

Ascending Aorta and aortic arch) 

Subclavian access 

Abdominal and thoracic Aorta 

Iliofemoral access 



Multidetector Computed Tomography 



Multidetector Computed Tomography 

4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI 
Anulus 

• complex 3D structure and it is NOT a RING 

 

• oval configuration in approximately 50% of 

patients evaluated for TAVI ( mean difference 

between coronal and sagittal measurements of 

3.0  1.9 mm) 
 

J Am Coll Cardiol Img2011;4:416–

29 



4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI 
Multidetector Computed Tomography Anulus 

J Am Coll Cardiol Img2011;4:416–

29 



Perimetro= 91,02 

mm 

D1 = 24 mm 

D2 = 30 mm 

4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI 
Multidetector Computed Tomography Anulus 



4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI 
Multidetector Computed Tomography 

J Am Coll Cardiol Img2011;4:416–

29 

Coronary Ostia  



4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI Multidetector Computed Tomography 

Iliofemoral access 

J Am Coll Cardiol Img2011;4:416–

29 



4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI 
Echocardiography 



• Annular dimension  

•  Cusps (number, mobility, thickness) 

• Calcifications   

• Aortic regurgitation 

• LV and RV dimension and funcion 

• Basal septal hypertrophy 

• … 

“Currently, bicuspid aortic valve is an exclusion criterion for 

TAVI because an elliptical valvular orifice may predispose to 

an increased risk of incomplete and incorrect deployment of 

the aortic prosthesis” 

4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI Echocardiography 



4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI Echocardiography 



4) ASSESSMENT OF THE FEASIBILITY AND 

EXCLUSION OF CONTRAINDICATIONS FOR 

TAVI Angiography 

sinu
s 

STJ 

4.5  
cm 

Ascending 
AO 

Sinus 
height 



Transfemoral 

Transapical  

Left Subclavian Right Subclavian 

Trans aorta  

WICH KIND OF ACCESS? 



WICH KIND OF  VALVE? 

Edwards Sapien 

Valve 

CoreValve – 

Medtronic 

• Transfemoral 

• Transapical 

• Transfemoral 

• Transaortic 

• Transubclavian 



NEW VALVES 
Edwards 29 mm (anulus 24.5 mm-27 mm) TA 

only 

 

Core Valve Medtronic 31 (anulus 26 mm-29 

mm) 





THANK YOU  


