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[ΩƻǊƛȊȊƻƴǘŜ ŘŜƭƭŀ ζŎƘƛǊǳǊƎƛŀ ŘŜƭ ŦǳǘǳǊƻη ŝ ǇƛǴ ǾƛŎƛƴƻ Řƛ 
quanto possa sembrare

È la «chirurgia moderna» che viene troppo poco eseguita



TRADIZIONE «vs» INNOVAZIONE

ÅVolume di pazienti
ÅFatturato
ÅProduttività
ÅDRG

ÅPreparazione
ÅQualità
ÅEtica
Åconsapevolezza
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Coronaropatia stabile

Quando intervenire

Neumann, F.-J. et al. 2018 ESC/EACTS Guidelines on myocardial revascularization. Eur. Heart J. 34, 2949ï96 (2018).



Neumann, F.-J. et al. 2018 ESC/EACTS Guidelines on myocardial revascularization. Eur. Heart J. 34, 2949ï96 (2018).

Coronaropatia stabile

Come intervenireΧ?



Stenosi aortica 

Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1ï53 (2017)



Insufficienza aortica 

Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1ï53 (2017)



Stenosi aortica

Quando intervenire pazienti asintomatici 

Se il paziente non ha sintomi, ƭŀ ŎƘƛǊǳǊƎƛŀ ŝ ƭΩǳƴƛŎŀ ƻǇȊƛƻƴŜ
Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1ï53 (2017)



Stenosi aortica

TAVI o chirurgia: come scegliere? 

Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1ï53 (2017)



Insufficienza mitralica primitiva

Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1ï53 (2017)



Scopo: valutarela sopravvivenzaa lungotermine, l'incidenzadi complicanzecardiachee i
fattori che predicono l'esito in pazienti asintomatici con grave rigurgito mitralico
degenerativo(MR)sottopostia riparazionedellavalvolamitrale.
Å 143pazientiasintomaticiconIM severadegenerativa
Å Follow-up mediodi 8 anni
Å Popolazionesuddivisain pazienticon disfunzioneventricolaree/o dilatazione(n=18),

pazienticon fibrillazione atriale e/o ipertensionepolmonare (n=44) e pazientisenza
complicanzepreoperatoriecorrelatealla IM severa(n=81)

Insufficienza mitralica primitivaΧasintomatica?

Chenot, F. et al. Long-term clinical outcome of mitral valve repair in asymptomatic severe mitral regurgitationᵕᵕ .ᴗ European Journal of Cardio-Thoracic Surgery 36, 539ï545 (2009).



la riparazione della valvola mitrale in pazienti asintomatici con IM degenerativa severa è generalmente 
associata a una prognosi eccellente, tranne in presenza di complicanze preoperatorie correlate alla IM. 

Ciò suggerisce che la riparazione della valvola mitrale dovrebbe essere eseguita prima dello sviluppo di 
eventuali complicanze correlate alla MR.



Obiettivo: è noto che i pazienti con grave rigurgito mitralico (MR) beneficino della riparazione 
della valvola mitrale; tuttavia, la gestione di coloro che hanno insufficienza meno che severa è 
controversa. Il follow-ǳǇ ŝ ǎǇŜǎǎƻ ǊƛǘŜƴǳǘƻ ƭΩŀǘǘŜƎƎƛŀƳŜƴǘƻ ǇƛǴ ǎƛŎǳǊƻΣ Ƴŀ ƛƭ ǊƛǎŎƘƛƻ Řƛ 
sviluppare disfunzione ventricolare sinistra (LV) non è noto. 

Metodi: Utilizzando un database di studio su scala nazionale si sono analizzati gli 
ecocardiogrammi durante il follow-up clinico e la gestione medica di 204 pazienti con prolasso 
della valvola mitrale e IM non grave. La disfunzione LV è stata definita secondo le linee guida 
dell'American HeartAssociationcome una frazione di eiezione (EF) <60% o LVESD> 40 mm.

Insufficienza mitralica primitivaΧmeno che severa?

Suri, R. M. et al. Management of less-than-severe mitral regurgitation: should guidelines recommend earlier surgical intervention? .ᴗ European Journal of Cardio-Thoracic Surgery 1ï7 (2011). 



Perché negare ai pazienti il trattamento precoce, senza attendere gli effetti deleteri 
ŘŜƭƭΩƛƴǎǳŦŦƛŎƛŜƴȊŀ ƳƛǘǊŀƭƛŎŀΚ

Il grado di IM basale non è stato predittivo del
successivo cambiamento nelle misurazioni
ecocardiografichetra valutazionibasalie follow-up.

Oltre la metà dei pazienticon IM degenerativa meno-
che-severa persistente, hanno sviluppatodisfunzione
del ventricolo sinistro o peggioramentodel rigurgito
nonostanteunagestionemedicaottimale.

Il deterioramento della funzione sistolica 
sinistra può verificarsi anche in assenza di 

progressione della IM.



Stenosi mitralica

Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1ï53 (2017)



ANEURISMI AORTICI

Erbel, R. et al.2014 ESC Guidelineson the diagnosisand treatment of aortic diseases: Documentcoveringacute and chronicaorticdiseasesof the thoracicand abdominalaorta of the adult. Europeanheart journal35,2873ς2926 (2014).



I DIAMETRI AORTICI NON SPIEGANO TUTTOΧ

Mansour, A. M. et al. Prevention of Aortic Dissection Suggests a Diameter Shift to a Lower Aortic Size Threshold for Intervention. Cardiology 139, 139ï146 (2018).

Il diametro dell'aorta aumenta
sostanzialmente a causa della
dissezionestessa. La dissezione
insorge quindi a diametri
significativamente inferiori
rispetto al cut-off di 55 mm.

Questirisultati hanno implicazioni
importanti per quanto riguardala
dimensione con cui aumenta il
rischiodi dissezione.



Precedentilavori basati sulla tomografia computerizzatasu esseriumani
sottoposti a imagingprima e direttamente dopo l'inizio della dissezione
aorticahannomostratoun aumentomediodel 30%del diametrodell'aorta
ascendentecondissezioneacuta.
La presente indagine ha valutato l'incidenza della dilatazione aortica
predissezionein dissezioniacutedi tipo A.

Dal 2002 al 2013, 495 pazienti hanno presentato una dissezioneaortica
acuta di tipo A. Di questi casi,343 erano non-Marfan, nonbicuspidicon
eziologiadi dissezionespontanea.

In quelli con angiogrammidi tomografia computerizzatapreoperatoria
disponibile (n 1ѷ4 83) o ecocardiogrammitransesofagei(n 1ѷ4 260), i
diametri dell'aorta ascendente preoperatori sono stati modellati dai
diametri dell'aorta dissecatamediante sottrazione del tasso medio di
aumentodel diametro.

I DIAMETRI AORTICI NON SPIEGANO TUTTOΧ

B. Rylski et al. Modeling of predissection aortic size in acute type A dissection: More than 90% fail to meet the guidelines for elective ascending replacement. 
The Journal of Thoracic and Cardiovascular Surgery 148, 944ï948.e1 (2014).

Diametri aortici pre-dissezione nei due sessi ed in 4 fasce di età



I DIAMETRI AORTICI NON SPIEGANO TUTTOΧ

Parish, L. M. et al. Aortic size in acute type A dissection: implications for preventive ascending aortic replacement. European Journal of Cardio-Thoracic Surgery 35, 941ï946 (2009).

La maggior parte dei pazienti con dissezione aortica acuta di tipo A 
presente con diametri aortici <5,5 cm, non rientrando nelle attuali 
linee guida per la sostituzione aortica ascendente elettiva. 

È necessaria una gestione medica aggressiva dei pazienti con diametro 
dell'aorta ascendente superiore a 4 cm. 

La sostituzione preventiva dell'aorta ascendente a 4,5 cm deve essere 
presa in considerazione soprattutto nei centri di chirurgia aortica ad 
alto volume e nei pazienti sottoposti a cardiochirurgia per altre 
indicazioni.



I DIAMETRI AORTICI NON SPIEGANO TUTTOΧ

Elefteriades, J. A. et al. Indications and imaging for aortic surgery: size and other matters. The Journal of Thoracic and Cardiovascular Surgery 149, S10ï3 (2015).

il paradossodimensionaleper la dissezioneaortica sta nel fatto che ci sono
enormementepiù pazienti con diametri inferiori alla sogliadi 5.5 com, in
modo che, pur essendola dissezionerara a queste dimensioni,tali eventi
sonoeffettivamenteabbastanzafrequenti daessereosservaticlinicamente.
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by Doppler echocardiography in 11% of 2,865 indivi duals 

(13% of men and 8% of women; Figure 6).48 At least mild 

AR was present in 4% of those examined and at least 

moderate regurgitation was present in 0.5%.48 Unlike in 

MR, trace AR was seldom found. In an echo cardiographic 

study from the USA, a 0.5% incidence of mild AR and a 

0.8% incidence of moderate AR was found among 4,352 

participants aged 21ï35 years.49 In the Euro Heart Survey, 

AR accounted for only 10% of native valve disease and 

was more frequent in men than in women, with AR 

accounting for 15% of all native valve diseases in men 

and 5.5% in women.10

Degenerative disease is the most frequent cause of 

AR in industrialized countries and is charac terized 

by the combi nation of enlargement of the aortic root 

and abnor malities in the morphology and mobility of 

aortic leaflets.50,51 The spectrum of degenerative AR 

ranges from isolated aortic root aneurysm with normal 

leafletsðin which AR is the consequence of a distorted 

aortic rootðto pure valve dysfunction with a normal 

aortic root, also called ófloppy valve syndromeô. Aortic 

root aneurysm can be present in syndromic diseases, 

such as Marfan syndromeðin  hich aortic aneurysm is 

a frequent complicationðEhlers- Danlos syndrome and 

osteogenesis imperfecta. However, most cases of degen-

erative AR are isolated. The progression in AR severity is 

more rapid in the setting of mo derate or severe AR than 

in mild AR.52

Bicuspid aortic valve predisposes an individual to the 

development of AR, although less frequently than AS.42 In 

the Euro Heart Survey, bicuspid aortic valve was the most 

frequent etiology of aortic regurgitation before the age 

of 50 years.11 In a surgical pathologic series of 268 valves 

explanted because of AR, 22% were bicuspid.53

RHD remains the second most frequent etiology of AR 

in industrialized countries and its most frequent etio-

logy in developing countries. Rheumatic AR is charac-

terized by valvular thickening and retraction without 

lesions of the ascending aorta.46 A number of systemic 

diseases can cause AR through inflammatory aortitis, 

including ankylosing spondylitis, Takayasu disease, and 

Kawasaki disease, but these etiologies account for a small 

proportio n of all cases of AR.

Mitral stenosis

MS is the least common valvular disease in industrialized 

countries because, unlike other valvular diseases, it still 

occurs mainly as a result of RHD. The prognosis of MS 

depends mainly on its severity and the patientôs symp-

toms. The progression of this condition varies between 

patients, but is generally slow.54,55

The prevalence of MS was estimated at 0.1% in the US 

population-based study by Nkomo and co-workers,9 and 

MS accounted for 9% of single-valve diseases in the Euro 

Heart Survey.10 Most series show a female predominance 

among patients with MS. This condition remains the most 

common form of valvular disease in developing countries, 

where it primarily affects young adults. Given its distribu-

tion according to age and sex, rheumatic MS still accounts 

for a substantial proportion of pregnancy-related compli-

cations in developing countries.56 Rheumatic MS often 

presents as restenosis after a previous percutaneous or 

surgical commissurotomy.11 The consequences of this 

type of MS are the same as for MS on a native valve, but 

the mechanism of restenosis has an impact on the choice 

of the type of intervention.

The other main cause of MS is degenerative calcifi-

cation of the mitral annulus, which is frequently seen 

Prevalence
(cases per 1,000)
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Figure 3 | Prevalence of rheumatic heart disease in children aged 5ï14 years. Reprinted from The Lancet Infectious 

Diseases, Vol. 5, Carapetis, J. R et al., The global burden of group A streptococcal diseases, pages 685ï694, Copyright 

(2005), with permission from Elsevier.
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of the various types of valvular disease differ between 

industriali zed and develop ing countries, which accounts 

for marked differences in prevalence, distribution, and 

patient characteristics.

Burden of valvular heart  disease
Industrialized countries

Prevalence in the general population

The only large population-based epidemiological study 

involving the systematic use of echocardiography was 

performed in the USA in a representative population 

of 11,911 individuals.9 Valvular stenosis was defined as 

limited leaflet motion, increased transvalvular Doppler 

flow velocity, or both, corresponding to the criteria for 

moderate or severe stenosis according to the guidelines.3,4 

Valvular regurgi tation was defined by the character-

istics of the regurgitant jet as assessed by color Doppler 

echocardio graphy, corres ponding to the cri teria for 

moder ate or severe regurgitation according to the guide-

lines.3,4 In this study, the overall age-adjusted prevalence 

of valvular disease was estimated to be 2.5% (95% CI 

2.2ï2.7%).9 The prevalence of the various types of valve 

diseases was as follows: aortic stenosis (AS) 0.4%, aortic 

regurgitation (AR) 0.5%, mitral stenosis (MS) 0.1%, and 

mitral regurgi tation (MR) 1.7%. Prevalence did not differ 

markedly according to patient sex, but increased substan-

tially with age, from <2% before the age of 65 years to 

8.5% in those aged 65ï75 years, and 13.2% after the age 

of 75 years (Figure 1).9 

The sharp increase in the prevalence of valvular disease 

with age in industrialized countries is a conseque nce of 

the predominance of degenerative etiolo gies. In the 

same paper, Nkomo et al. estimated the prevalence of at 

least moderate valvular disease in the community of 

Olmsted County, MN, USA to be 1.8%, on the basis 

of clinical suspicion alone (that is, symptoms or cardiac 

murmur).9 This finding contrasts with the prevalence of 

2.5% determined by echocardiography and suggests that 

the burden of valvular disease is under estimated when 

assessed by clinical suspicion rather than by systematic 

echocardiographic screening.

Distribution and etiologies

The Euro Heart Survey was specifically designed to study 

the management of patients with valvular heart disease 

and prospectively included 5,001 patients from 92 centers 

in 25 European countries.10,11 Although deriving estimates 

of prevalence was not possible, because this survey was 

not conducted in a representative population, the data 

collected on the etiology and severity of valvular dis-

eases were extensive. Echocardiographic examination 

was manda tory for inclusion and detailed clinical and 

echocardiographic characteristics were available for all 

patients. Native valve disease was present in 3,532 patients 

(72%), of whom 1,197 had AS, 369 had AR, 336 had MS, 

877 had MR, 41 had isolated right-sided valvular disease, 

and 712 had multiple valve disease (Figure 2). In addi-

tion, 28% had undergone previous valve surgery.10 The 

distribution of different types of valve diseases differs 

between the Euro Heart Survey, in which AS was the most 

frequent valvular disease, and the US population-based 

study, in which the most frequent valvular disease was 

MR.9,10 These differences could be explained by the fact 

that the Euro Heart Survey specifically targeted patients 

referred for the treatment of heart valve disease of at least 

moderate severity. One could predict that different distri-

butions would be found with the systematic use of echo-

cardiography in the general population, particularly given 

the high sensitivity of Doppler-echocardiography-based 

examination in detecting trivial or mild regurgitations.12

In the Euro Heart Survey, the etiologies of the various 

types of valvular disease were assessed according to 

echocardiography and, when available, surgical find-

ings. The distribution of etiologies is detailed in Table 1. 

The most common etiology was degenerative disease 

ðrepresenting 63% of all cases of native heart valve 

disease, with a mean age of >50 years among patients 

with aortic and mitral valve diseasesðfollowed by RHD 

in 22% of all patients.11

Key points

The prevalence of valvular heart disease is estimated at 2.5% in the US  ƴ

population and sharply increases after the age of 65 years owing to the 

predominance of degenerative etiologies

The term ódegenerativeô valvular disease relates to a heterogeneous group of  ƴ

conditions the main characteristic of which is an increase in prevalence with 

age, rendering decision-making for interventions complex

Rheumatic heart disease remains common in developing countries, where its  ƴ

prevalence is underestimated by clinical examination and is estimated at 2ï3% 

when using systematic echocardiographic screening

Patients who have previously undergone surgery account for almost a third of  ƴ

those referred for the management of valvular disease

The proportion of valvular surgeries has increased over the past decade and  ƴ

these procedures now account for more than 20% of all cardiac surgeries

Valve disease

Figure 1 | Prevalence of moderate or severe aortic and mitral 

valve diseases according to age from a population-based 

series of 11,911 patients. Reprinted from The Lancet, 

Vol. 368, Nkomo, V. T. et al., Burden of valvular heart 

diseases: a population-based study, Pages 1005ï1011, 

Copyright (2006), with permission from Elsevier.
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Epidemiology of valvular heart disease  
in the adult
Bernard Iung and Alec Vahanian

Abstract | Valvular heart disease remains common in industrialized countries, because the decrease in 

prevalence of rheumatic heart diseases has been accompanied by an increase in that of degenerative 

valve diseases. Aortic stenosis and mitral regurgitation are the two most common types of valvular disease 

in Europe. The prevalence of valvular disease increases sharply with age, owing to the predominance of 

degenerative etiologies. The burden of heart valve disease in the elderly has an important impact on patient 

management, given the high frequency of comorbidity and the increased risk associated with intervention in 

this age group. Endocarditis is an important etiology of valvular disease and is most commonly caused by 

Staphylococci. Rheumatic heart disease remains prevalent in developing countries.

Iung, B. & Vahanian, A. Nat. Rev. Cardiol. 8, 162ï172 (2011); published online 25 January 2011; doi:10.1038/ nrcardio.2010.202

Introduction
Valvular heart disease is the subject of growing atten-

tion in the field of cardiovascular medicine, particularly 

because of the changes that have occurred in its present-

ation and management over the past 60 years. Since 

the 1950s, the predominance of valvular disease has 

shifted from a rheumatic to a degenerative etiology in 

industrialized countries, leading to important changes 

in patient characteristics and in the distribution of the 

type of valvu lar lesions.1 Conversely, in developing coun-

tries valvular disease is still mainly caused by rheumatic 

heart disease (RHD).2 Progressive changes in etiology 

and marked geographical differences in the presentation 

of valvular disease underline the importance of assess-

ing its contemporary burden, not only for descriptive 

purposes, but also because of the implications of these 

changes for patient care. The management of patients 

with valvular disease has also been subject to important 

changes during the past few decades with the develop-

ment of minimally invasive interventions, such as percu-

taneous mitral commissurotomy or trans catheter aortic 

valve implantation.

Although the overall burden of valvular disease is of 

interest for public health, important differences exist in 

clinical presentation, prognosis, and management of the 

individual patient according to the location and type of 

valvular disease (stenosis or regurgitation).3,4 These dif-

ferences justify the separate assessment of each type of 

valvular disease and, in particular, the effects of infective 

endocarditis (IE). In this Review, we use this approach to 

address the various manifestations of valvular disease in 

adults. With the exception of bicuspid aortic valve, con-

genital valve disease is beyond the scope of this Review 

and is not discussed.

Epidemiological challenges
Several difficulties exist in the epidemiological study of 

valvular heart disease. These conditions cannot be diag-

nosed reliably on the basis of clinical information alone, 

as symptoms occur only at an advanced stage of disease. 

The detection of cardiac murmur enables early diag nosis,5 

but lacks specificity, since this sign can be present without 

heart disease or have other causes than valvular disease. 

In addition, the physician must be appropriately trained in 

the detection of cardiac murmur. Nationwide surgical 

registries include large numbers of patients, but exclude 

those with nonsevere valvular disease and patients who 

are denied surgery, in particular those with an excessively 

high surgical risk. Thus, the un biased determination of 

the prevalence of valvular disease requires the system-

atic performance of echocardio graphy in a representative 

popula tion. This necessity raises obvious practical prob-

lems, which explain the paucity of echocardiography-

 based epidemiological studies in the field of valvular 

disease. Besides diagnosis, echo cardiography provides 

important information in the assessment of the severity 

and prognosis of valvular disease,3,4,6ï8 which is of impor-

tance because of the continuum from mild to severe 

valvular disease.

No uniform definition of valvular disease exists, since 

the clinical relevance of these conditions depends more 

on the severity of valve dysfunction than on anatomi-

cal impairment. Therefore, analysis of epidemiological 

data in this field should take into account the sever-

ity of the valvular disease. In addition, the etiologies 
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The so-called degenerative etiologies represent a 

parti cularly heterogeneous group as regards the type of 

anato mical lesion as well as pathophysiology. However, 

the term ódegenerativeô remains widely used to define the 

most frequent etiology of valvular disease in industriali-

zed countries, its defining characteristic being the 

corre lation with increasing age. Although the inci-

dence of rheumatic fever has considerably decreased in 

industriali zed countries in the past 60 years, RHD has not 

disappeared. Residual RHD still exists in elderly patients 

who were exposed to acute rheumatic fever during child-

hood when rheumatic fever was still endemic. Migration 

of people from developing countries also contributes to 

the presence of RHD in industrialized countries.

Besides degenerative and RHD, other etiologies 

(IE, inflammatory diseases, and congenital heart dis-

eases) account for less than 10% of all cases of valvu-

lar disease (Table 1).10 Other emerging rare etiologies 

include radiation-induced13 and drug-induced14 valvular 

heart diseases.

Developing countries

RHD is a late consequence of acute rheumatic fever, which 

is initiated by pharyngeal or cutaneous infection caused by 

group A ɓ-hemolytic Streptococci. Immune response leads 

to multiorgan involvement, including valvular inflam-

mation, which can cause severe regurgi tation during the 

acute phase.15 However, the most common consequence 

of infection in adolescents or adults is delayed valvular 

disease, which is caused by chronic valvular inflammation 

and scarring. In a review of 10 prospective population-

based studies from 10 countries worldwide, the incidence 

of the first episode of acute rheumatic fever was estimated 

to be 5ï51 per 100,000 of the population per year.16 The 

annual incidence was lower (Ò10 per 100,000) in America 

(USA, Chile, Martinique, and Guadaloupe) and Western 

Europe, and higher (>10 per 100,000) in Eastern Europe, 

the Middle East, Asia, and Australasia. No equivalent data 

are available for sub-Saharan Africa, where an incidence of 

13 cases per 100,000 per year was estimated on the basis 

of retro spective data.2 Approximately 60% of patients with 

acute rheumatic fever will develop RHD.17 Besides recur-

rences of streptococcal infections, which have a major 

role in the development of RHD, individual host suscepti-

bility and associated infections are likely to contribute to 

RHD.18 In addition, RHD is favored by overcrowding, 

mal nutrition, and limited access to health care.19

RHD remains prevalent in developing countries, parti-

cularly among children and adolescents (Figure 3). The 

greatest amount of data on the prevalence of valvular 

disease in developing countries comes from Asia. Most 

studies concerned school-age children and estimated 

the prevalence of valvular disease at 1ï7 per 1,000 

of the population.20,21 These estimates were based on 

clinical suspi cion of valvular disease and often included 

echocardio graphic confirmation. The prevalence esti-

mate of 1.2 per 1,000 of the population in South Central 

Asia was the most reliable because it was based on 18 

series, 16 of which had echocardio graphic confirma-

tion, pooling nearly 400,000 children.20 Thus, the total 

number of cases of RHD in children aged 5ï14 years in 

Asia is estimated at around 2 million.20 No reliable esti-

mate exists for the prevalence of RHD in the adult Asian 

population. In Africa, the prevalence of RHD in school-

age children was estimated to be 2.7ï14.3 per 1,000.22 

For sub- Saharan Africa, the mean prevalence was esti-

mated at 5.7 per 1,000.2 In 2007, Marijon et al. estimated 

the prevalence of valvular disease among children in 

Cambodia and Mozambique at 21.5 and 30.4 per 1,000, 

respectively, on the basis of systematic echocardiographic 

examinations in 5,847 children. By contrast, clinical-

based estimates were just 2.2 and 2.3 per 1,000 children 

for Cambodia and Mozambique, respectively.23

The combination of the prevalence of RHD and 

restricted access to heath care explains why RHD remains 

an important cause of morbidity and mortality in young 

adults in developing countries. RHD could account for 

350,000ï500,000 deaths per year in Asia.20 The efficacy 

of antibiotic prophylaxis has contributed to the decrease 

in the incidence of acute rheumatic fever, and subse-

quent progression to RHD, in industrialized countries. 

However, improved socioeconomic conditions are likely 

to have had the greatest impact in reducing the burden 

of this disease.1

Types of valvular heart  disease
Aortic stenosis

AS is the most common lesion among patients referred 

for the treatment of valvular disease in industrialized 

countries.10 The severity of AS, the patientôs symptoms, 

and the left ventricular ejection fraction (LVEF) have 

a strong prognostic value.3,4,6,24 Data on the prevalence 

of AS come from three population-based studies, two 
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Figure 2 | Distribution of the various types of native valvular 

heart disease in 3,547 patients in the Euro Heart Survey. 

Abbreviation: AR, aortic regurgitation; AS, aortic stenosis; 

M, multiple valve disease; MR, mitral regurgitation; MS, 

mitral stenosis; R, right-sided heart disease. Reproduced 

from Heart, Iung, B., Volume 94, 519ï524, Copyright 2008 

with permission from BMJ Publishing Group Ltd.
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Table 1 | Characteristics of left-sided valve disease in the Euro Heart Survey10,11

Variables Aortic 
stenosis
n = 1,197

Aortic 
regurgitation
n = 369

Mitral 
stenosis
n = 336

Mitral 
regurgitation
n = 877

Demographic characteristics

Mean age (years) 69 Ñ 12 58 Ñ 16 58 Ñ 13 65 Ñ 14

Age >70 years (%) 56 25 18 44

Male (%) 57 74 19 52

Etiology

Degenerative (%) 81.9 50.3 12.5 61.3

Rheumatic (%) 11.2 15.2 85.4 14.2

Endocarditis (%) 0.8 7.5 0.6 3.5

Inf ammatory (%) 0.1 4.1 0 0.8

Congenital (%) 5.4 15.2 0.6 4.8

Ischemic (%) 0 0 0 7.3

Other (%) 0.6 7.7 0.9 8.1

from the USA (n = 11,9119 and n = 5,20125) and one from 

Finland (n = 57726). The data from these series lead the 

prevalence of moderate AS to be consistently estimated 

at ~2% among individuals aged 70ï80 years, with the 

prevalence increasing to 3ï9% after the age of 80 years 

(Figure 4). In the US population-based series by Nkomo 

and colleagues, the prevalence of AS was strongly associ-

ated with age, with an odds ratio of 2.5 (95% CI 2.0ï3.1) 

per decade of increasing age.9 This result is consistent 

with the finding that the mean age of patients referred 

for the treatment of AS in the Euro Heart Survey was 

69 years.10 Old age (>75 years) is associated with increases 

in operative risk and frequency of comorbidity, and a 

decreased life expectancy, which creates difficulties in 

the decision-making process for valvular inter vention.27 

Notably, the geographic distribution of AS is not homo-

geneous. Regional clustering of cases of AS and obser-

vations of familial aggregation suggest that a genetic 

component contributes to the pathophysiology of AS.28

AS is most commonly the consequence of degenerative 

remodeling on a normal tricuspid aortic valve or a con-

genitally abnormal valve, particularly a bicuspid aortic 

valve. Macroscopically, degenerative AS is characteri-

zed by valve thickening and stiffening associated with 

the presence of valve calcification on the aortic side of the 

valve leaflets, without commissural fusion. Degenerative 

valvular changes leading to AS, whether they occur on 

a bicuspid aortic valve or a normal tricuspid valve, are 

caused by an active remodeling process involving inflam-

mation and calcification that shares a number of common 

features with atherosclerosis.29 Early changes include 

thickening of the aortic valve without hemodynamic 

consequences, which corresponds to aortic sclerosis as 

defined by valve thickening without substantial obstruc-

tion (maximum aortic jet velocity [V
max

]  <2.5 m/s). 

Aortic sclerosis is frequent, affecting 26% of patients aged 

Ó65 years, and 48% of those aged Ó85 years, as reported 

in a large population- based study.25 Risk factors for aortic 

sclerosis are the same as those for athero sclerosis: increas-

ing age, male sex, smoking, hypertension, and an elevated 

LDL-cholesterol level.25 In a series of 2,131 patients with 

aortic sclerosis, 16% experienced progression towards AS 

(2.5% to severe AS) during a mean 7-year follow-up. By 

contrast, AS occurred in only 1% of patients in a control 

group who did not have initial aortic valve thickening.30 

The same risk factors are observed for AS of bicuspid 

valves.31 Aortic valvular remodeling is, therefore, an active 

and progressive disease that accounts for the increase in 

prevalence of aortic sclerosis and AS with age. However, 

the rate of progression of AS is highly variable from one 

patient to another and it cannot be predicted in an indivi-

dual patient.32,33 In addition, despite certain common feat-

ures between atherosclerosis and AS, no intervention has 

been proven to slow the progressio n of AS.34ï36 

Among congenital abnormalities of the aortic valve, 

unicuspid valves and dome-shaped diaphragms are 

rare, but can cause substantial AS in children or young 

adults. The most frequent congenital abnormality of 

the aortic valve is a bicuspid aortic valve. We now know 

that a genetic component is likely to exist for bicuspid 

aortic valves.37 Systematic echocardiographic screening in 

young patients estimated the prevalence of bicuspid aortic 

valve to be 0.6ï0.8% in males and 0.2% in females.38,39 The 

annual incidence of new cases of bicuspid aortic valve is 

estimated at 54,800 in the USA.40 Bicuspid aortic valve 

accounts for a high proportion of AS in young patients, 

in whom other causes of AS are rare.11 However, although 

bicuspid aortic valve is associated with normal valve 

function in the majority of young adults, it exposes these 

individuals to an increased risk of developing AS later in 

life owing to superimposed degenerative valve remodel-

ing.41,42 This concept is illustrated by the finding that 49% 

of the of 932 aortic valves explanted because of AS in a 

surgical pathological series were bicuspid, which contrasts 

with a prevalence of <1% of bicuspid aortic valves in the 

general population.43 Bicuspid valves were more frequent 

than normal tricuspid valves up to the seventh decade of 

life in this surgical series (Figure 5).43 Young adults with 

an initially normally functioning bicuspid aortic valve 

have a 24% risk of requiring an aortic valve replacement 

after 20 years, most commonly owing to AS, particularly 

in the presence of degenerative valve changes (such as 

thickening, decreased mobility, and calcification).42 

Echocardiographic diagnosis of a bicuspid aortic valve 

is difficult and should follow strict rules to avoid under-

diagnosis.44 This principle is important, not only because 

of the increased risk of developing aortic valve disease, 

but also because of the frequent association between 

bicuspid aortic valve and enlargement of the ascending 

aorta, which has its own prognostic value.45 

By contrast to the more common etiologies of degen-

erative and congenital AS, RHD is a rare cause of AS in 

industrialized countries. This manifestation of AS is charac-

terized by valve thickening and commissural fusion.46

Aortic regurgitation

AR is less frequent than AS or MR. The prognosis of AR 

depends on the severity of regurgitation and the LVEF.47 

In a series from the Framingham cohort, AR was detected 
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Epidemiology of valvular heart disease  
in the adult
Bernard Iung and Alec Vahanian

Abstract | Valvular heart disease remains common in industrialized countries, because the decrease in 

prevalence of rheumatic heart diseases has been accompanied by an increase in that of degenerative 

valve diseases. Aortic stenosis and mitral regurgitation are the two most common types of valvular disease 

in Europe. The prevalence of valvular disease increases sharply with age, owing to the predominance of 

degenerative etiologies. The burden of heart valve disease in the elderly has an important impact on patient 

management, given the high frequency of comorbidity and the increased risk associated with intervention in 

this age group. Endocarditis is an important etiology of valvular disease and is most commonly caused by 

Staphylococci. Rheumatic heart disease remains prevalent in developing countries.

Iung, B. & Vahanian, A. Nat. Rev. Cardiol. 8, 162ï172 (2011); published online 25 January 2011; doi:10.1038/ nrcardio.2010.202

Introduction
Valvular heart disease is the subject of growing atten-

tion in the field of cardiovascular medicine, particularly 

because of the changes that have occurred in its present-

ation and management over the past 60 years. Since 

the 1950s, the predominance of valvular disease has 

shifted from a rheumatic to a degenerative etiology in 

industrialized countries, leading to important changes 

in patient characteristics and in the distribution of the 

type of valvu lar lesions.1 Conversely, in developing coun-

tries valvular disease is still mainly caused by rheumatic 

heart disease (RHD).2 Progressive changes in etiology 

and marked geographical differences in the presentation 

of valvular disease underline the importance of assess-

ing its contemporary burden, not only for descriptive 

purposes, but also because of the implications of these 

changes for patient care. The management of patients 

with valvular disease has also been subject to important 

changes during the past few decades with the develop-

ment of minimally invasive interventions, such as percu-

taneous mitral commissurotomy or trans catheter aortic 

valve implantation.

Although the overall burden of valvular disease is of 

interest for public health, important differences exist in 

clinical presentation, prognosis, and management of the 

individual patient according to the location and type of 

valvular disease (stenosis or regurgitation).3,4 These dif-

ferences justify the separate assessment of each type of 

valvular disease and, in particular, the effects of infective 

endocarditis (IE). In this Review, we use this approach to 

address the various manifestations of valvular disease in 

adults. With the exception of bicuspid aortic valve, con-

genital valve disease is beyond the scope of this Review 

and is not discussed.

Epidemiological challenges
Several difficulties exist in the epidemiological study of 

valvular heart disease. These conditions cannot be diag-

nosed reliably on the basis of clinical information alone, 

as symptoms occur only at an advanced stage of disease. 

The detection of cardiac murmur enables early diag nosis,5 

but lacks specificity, since this sign can be present without 

heart disease or have other causes than valvular disease. 

In addition, the physician must be appropriately trained in 

the detection of cardiac murmur. Nationwide surgical 

registries include large numbers of patients, but exclude 

those with nonsevere valvular disease and patients who 

are denied surgery, in particular those with an excessively 

high surgical risk. Thus, the un biased determination of 

the prevalence of valvular disease requires the system-

atic performance of echocardio graphy in a representative 

popula tion. This necessity raises obvious practical prob-

lems, which explain the paucity of echocardiography-

 based epidemiological studies in the field of valvular 

disease. Besides diagnosis, echo cardiography provides 

important information in the assessment of the severity 

and prognosis of valvular disease,3,4,6ï8 which is of impor-

tance because of the continuum from mild to severe 

valvular disease.

No uniform definition of valvular disease exists, since 

the clinical relevance of these conditions depends more 

on the severity of valve dysfunction than on anatomi-

cal impairment. Therefore, analysis of epidemiological 

data in this field should take into account the sever-

ity of the valvular disease. In addition, the etiologies 
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EURO HEARTH SURVEY: aorticstenosisin 8th decade

The patientsΩ ageis increasing
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Alsomortalityfor AVR issignificantlydecresingwith 
time

M Brown, J. et al. Isolated aortic valve replacement in North America comprising 108,687 patients in 10 years: Changes in risks, valve types, and outcomes in the Society of 

Thoracic Surgeons National Database. The Journal of Thoracic and Cardiovascular Surgery 137, 82ï90 (2009).

Mortality is decreasing



Twoaspectsare goingunder debatein our comunity

29

Choiseof the prosthesis

Choiseof the approach

«Gold standard»



mechanicalor biologicprostheses?

4253 pts9800 pts

administrativedata base clinicaldata base



The choiseof prosthesesisdeterminedby balancingthe risksof anticoagulation
and reoperation

ÅData from (surgeryof) the pastŘƻƴΩǘconfirm
the superiorityof mechanicalprosthesisin fifth
or sixth decades

Nowadaysthe «biologicchoise» ispreferredby 
patientsand followedby physicians. 
ÅHigh durabilityexpectedof new prostheses
ÅTAVI «valve in valve»
ÅPhysicalactivity in middleage



sAVR: a changing scenario

More than 200,000 surgical aortic valve
replacements (SAVRs) are performed yearly
worldwide.

Thistreatment hassignificantlyevolvedover the
last 15 years, with a considerableincreasein the
useof aortic bioprosthesesrelative to mechanical
prostheses.

Thistrend maybe explained:
Å the agingtarget population,
Å the quest to avoid systemic anticoagulation

treatment
Å the improved hemodynamic performance of

aorticbio prostheses

M Brown, J. et al. Isolated aortic valve replacement in North America comprising 108,687 patients in 10 years: Changes in risks, valve types, and outcomes in the Society of 

Thoracic Surgeons National Database. The Journal of Thoracic and Cardiovascular Surgery 137, 82ï90 (2009).
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«2014 the ACC/AHA guideline: a mechanicalprosthesisis reasonablefor VR in patients<60y»



2010-2016

2871 

Aortic valve replacement(isolatedor not)

375 

mechanical

13%

2496  

biologic

87%

Our team experience
Real world



total

n° 2871

biologic

n° 2496

mechanical

n° 375

age Ò 65 568 (20%) 333 (13%)

(58,62%)

235 (63%)

age Ò 60 347 (12%) 164 (7%)

(47,26%)

183 (49%)

άǇŜǊ !D9έ

333 BIOPROST. / 568 PTS. < 65 years(58,62%)

164 BIOPROST. / 347 PTS. < 60 years(47,26%)

18   BIOPROST. /  5 PTS. < 40 years(34,61%)

Real world



Valves à la carte

Can we match our patientsΩ needs?

Rodriguez-Gabella, T. et al. Aortic Bioprosthetic Valve Durability. JAC 70, 1013ï1028 (2017).
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What shoulda cardiacsurgeon
keepin mind

during the first surgicalaortic valve replacement

Å AvoidPPM, implantingan adequatesize

Å Do not prefer that certainprosthesiswith leafletsoutsidethe stent

Å Insertmarkersfor fluoroscopy

ÅUse the mini approaches

ÅSuture the pericardium

ÅAdopta synthetichydrogel

for ViV

for redo
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Ourcorrent social model makesa cult of youth







Mitral Valve Surgery Aortic Valve Surgery

Conventional and minimally invasive incisions

41



Å skin incision (~ 6 cm)

Å partial sternotomy (II° -III° space)

Å central cannulation (aorta ïright atrium)

Å LVvent in right superior pulmonary vein

Å antegrade cardioplegia in aortic root

Upper ñJò mini - sternotomy

42
2003



Right Minithoracotomy vs Full Sternotomy

43
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Mini - Thoracotomy Aortic Valve Replacement

2010



PATIENT 

POSITIONING

Mini - Thoracotomy Aortic Valve Replacement

48
2010



PERICARDIAL 

STITCHES

49
2010

Mini - Thoracotomy Aortic Valve Replacement



AORTIC PURSE 

STRINGS
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2010

Mini - Thoracotomy Aortic Valve Replacement



RIGHT ATRIUM 

SUPERIOR

PULMONARY

VEIN
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2010

Mini - Thoracotomy Aortic Valve Replacement



AORTIC 

CANNULATION

AORTIC 

CANNULATION
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2010

Mini - Thoracotomy Aortic Valve Replacement



RIGHT ATRIUM 

CANNULATION

53
2010

Mini - Thoracotomy Aortic Valve Replacement



AORTIC CROSS 

CLAMPING

54
2010

Mini - Thoracotomy Aortic Valve Replacement



DISEASED 

VALVE 

REMOVING
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2010

Mini - Thoracotomy Aortic Valve Replacement



PROSTHESIS 

IMPLANTATION
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2010

Mini - Thoracotomy Aortic Valve Replacement



FINAL RESULT

57
2010

Mini - Thoracotomy Aortic Valve Replacement



Perceval

58
2016



1. RIB AVULSION
2. RIMA DAMAGE
3. LONG CPB and ACC TIME
4. EXCLUSION CRITERIA
5. PREOP CTscanNEEDED
6. PERIPHERAL CANNULATION
7. LOW REPRODUCIBILITY
8. PROSTHESIS UNDERSIZING

RAT - Critiques to the technique é

How we can make it accessible for everyone
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Great numberςgreatoutcome

Fewdevices

Fewcontraindications

NO INTERNAL TEAM COMPETITION

ASSISTANTS MUST «START» FROM THIS APPROACH

How we can make it accessible for everyone



Ann Thorac Surg. 2015 

Mar;99(3):826 -30
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Ann Thorac Surg.2018 Dec;106(6):1782-1788..
Full Sternotomy, Hemisternotomy, andMinithoracotomy for Aortic Valve Surgery: IsTherea Difference?
Mikus E1, Calvi S2, Campo G3, Pavasini R3, Paris M4, Raviola E2, Panzavolta M2, Tripodi A2, Ferrari R5, Del GiglioM4.

https://www.ncbi.nlm.nih.gov/pubmed/30179623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikus%20E%5bAuthor%5d&cauthor=true&cauthor_uid=30179623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calvi%20S%5bAuthor%5d&cauthor=true&cauthor_uid=30179623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Campo%20G%5bAuthor%5d&cauthor=true&cauthor_uid=30179623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pavasini%20R%5bAuthor%5d&cauthor=true&cauthor_uid=30179623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paris%20M%5bAuthor%5d&cauthor=true&cauthor_uid=30179623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raviola%20E%5bAuthor%5d&cauthor=true&cauthor_uid=30179623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Panzavolta%20M%5bAuthor%5d&cauthor=true&cauthor_uid=30179623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tripodi%20A%5bAuthor%5d&cauthor=true&cauthor_uid=30179623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferrari%20R%5bAuthor%5d&cauthor=true&cauthor_uid=30179623
https://www.ncbi.nlm.nih.gov/pubmed/?term=Del%20Giglio%20M%5bAuthor%5d&cauthor=true&cauthor_uid=30179623


Number of patients 1020 consecutive

Gender (males) 563 (55.2%)

Median age 73.9 ± 12  (range 16-93)

CPB Time (median) 51.0 ± 21.2 min

Clampage 38.7 ± 17.4 min

Sole absolute contraindication to the approach:

left pneumectomy

Right Minithoracotomy

Our team experience 02/2010 ï12/2018

63



Mean size 23,9 ± 1.7

Biological prosthesis

in 95.6% of patients

Right Minithoracotomy

Our team experience 02/2010 ï12/2018

size pts

19 5

21 101

23 410

25 432

27 72

64



ÅMORTALITY: 13pts (1.3%)

ÅBleedingcomingmainly from chestwall requiring reoperation in

2.5%of the caseswithout sequelae

Åsurgicalsite or systemicinfections: occasional

ÅParavalvularleaks: occasional

Right Minithoracotomy

Our team experience 02/2010 ï12/2018

65



Cotignola
Bologna
Firenze
Rapallo
Torino
Brescia
Milano
Napoli
Roma
Lecce

Moscow
Almetevsk
Hannover
Tokyo
Paris
Beirut
Dammam
Shanghay
Delhi
[ΩHabana

First option for AVR during the last 9 years

Redo procedure in the last 5 years

Performedin severaltown

In our team this is the new goldstandard



OUR FIRST EXPERIENCE with

FAST IMPLANT PROGRAM
>= 80 y

82patients

Age: 83.1
Extracorporealcirculation: 33.1 min

Cross clampingtime: 16.7 min
VAM: 8.6 hours

AtrialFibrillation: 11.9%
Pacemaker implantation: 2,7%

SUTURELESS and MINI-THORACOTOMY

PERCEVAL - OldPatients2016-2018RAT - Our team experience



Agenda
Introduction

Aortic valve

Aorta

Mitral valve

Coronarydisease

Some data - Our team experience 



ÅFamilial Thoracic aorta aneurysms and
dissections (TAADs) syndromes are autosomal
dominant (probability of early diagnosis is at
least 50%)

ÅGenetic screening to identify familily members
who are at risk

ÅIn recents study more than 90%of pts have early
osteoarthritis

ÅAssociation with saccular intracranial aneurysm

TAADs Syndromes



Risk of aortic dissection

ÅAortic diameters

ÅDisease gene and mutation

ÅFamily history of dissection

ÅRate of progression of the aneurysm

ÅCardiac risk factors (hypertensioné)













J Am Coll Cardiol. 2012 Jul 31;60(5):404-7. Epub 2012 May 23.

Extra-aortic identifiers to guide genetic testing in familial thoracic aortic 

aneurysms and dissections syndromes: it is all about the company one keeps.

Arbustini E., Narula N.

http://www.gvmnet.it/it

