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• 	Homme	de	73	ans	

• 	Pèse	75	kg	pour	170	cm	(SC=	1,86	m2)	

• 	ATL	fémorale	superficielle	(G)	1992	

• 	Asymptoma\que	dans	la	vie	courante	

• 	Voyage	au	Mexique	réservé	(dans	1	mois)	

RAC: Cas clinique N°1 
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Valve aortique calcifiée / HVG  
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Insuffisance aortique ? 
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Aorte initiale non dilatée 
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HVG (concentrique ?) 
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Anneau aortique large 
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Probable bicuspidie (forme rare) 
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Simpson biplan (Semi)-Auto 
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Volume	TD	VG	=	115	ml	
Frac\on	d’éjec\on	=	66%	

Volume TD-VG indexé = 71 ml/m2 
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IAo: Incidence apicale 3C 
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Débit cardiaque augmenté 
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PHT (relativement) court 
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Vmax = 5,4 m/s 
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Vmax = 5,6 m/s 
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Parasternale droite: pas mieux 
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• 	Valve	aor\que	sévèrement	calcifiée	

• 	HVG	concentrique,	Frac\on	d’éjec\on	VG	=	66%	

• 	IAo:	QC	=	10	l/min,	PHT	=	270	ms	

• 	RAC:	Vmax	=	5,6	m/s,	GM	=	75	mmHg,	SVA:	0,9	cm2	

Homme, 73 ans asymptomatique 
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A.   	Rétrécissement	aor\que	sévère	

B.   	Insuffisance	aor\que	sévère	

C.   Maladie	aor\que	sévère	

Valvulopathie aortique 
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Valvulopathie aortique 

A.   	Rétrécissement	aor\que	sévère	

B.   	Insuffisance	aor\que	sévère	

C.   Maladie	aor\que	sévère	
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A.   	ECG	d’effort	

B.   	Echographie	d’effort	

C.   	Scanner	cardiaque	

D.   	Coronarographie	

Quel examen complémentaire ? 
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A.   	ECG	d’effort	

B.   	Echographie	d’effort	

C.   	Scanner	cardiaque	

D.   	Coronarographie	

Quel examen complémentaire ? 

Exercise	tes\ng	(ECG)	is	recommended	in	physically	ac\ve	pa\ents	
for	unmasking	symptoms	and	for	risk	stra\fica\on	of	asymptoma\c	
pa\ents	with	severe	AS	

2017	ESC/EACTS	Guidelines	for	the	management	of	valvular	heart	disease	
European	Heart	Journal.	2017;	38:	2739-91	
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A.   	Surveillance	CLIN	+	Echo	à	6	mois	

B.   TAVI	

C.   RVA	chirurgical	

Quelle prise en charge ? 
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A.   	Surveillance	CLIN	+	Echo	à	6	mois	

B.   TAVI	

C.   RVA	chirurgical	

Quelle prise en charge ? 

-  Vmax	>	5,5	m/s	

-  Age	<75	ans,	faible	risque	opératoire	

-  Probable	bicuspidie	(confirmée	à	l’interven\on)	

-  Longévité	des	prothèses	«	TAVI	»	après	5	ans	?	

2017	ESC/EACTS	Guidelines	for	the	management	of	valvular	heart	disease	
European	Heart	Journal.	2017;	38:	2739-91	
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Early	surgery	:	
- 	Risk	of	sudden	death	++	
- 	Myocardial	fibrosis	
- 	Postop.	LV	dysfunc\on	
-	Death	on	the	wai\ng	list	
-	Cardiologist's	anxiety	(!)	

Watchful	wai\ng	:	
-	Opera\ve	risk	++	
-	Valve	related	morbidity:	

	2-3%/	year	
-	Endocardi\s,	thrombosis,	
bleeding		

Rosenhek	et	al.	Eur	Heart	J.	2002;23:1417-21	
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The patient with asymptomatic AS 
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The patient with asymptomatic AS 
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33 Risk	of	sudden	death	≈	0.8%	/year	vs.	Opera\ve	risk	≥	2-3%	

Asymptomatic AS: Risk of sudden death 
Without preceding symptom ? 

Author	(Year)	 N	
pa\ents	

FU	
(months)	 AS	severity	 Sudden	death	

(annual	rate,	%)	

Oyo	(1997)	 123	 30	 Vmax	>	2.5	m/s	 0	

Amato	(2001)	 66	 15	 AVA	<	1.0	cm2	 4.8	

Monin	(2009)	 211	 22	 Vmax	>	3.0	m/s	 0.4	

Rosenhek	(2010)	 116	 41	 Vmax	>	5.0	m/s	 0.3	

Lancelloz	(2010)	 126	 20	 AVA	<	1.2	cm2	 0.1	

Maréchaux	(2010)	 135	 20	 AVA	<	1.5	cm2	 0	
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Sudden death in patients with severe AS: 
Data from the CURRENT AS Registry 

Taniguchi	et	al.	J	Am	Heart	Assoc.	2018;	7:e008397.	

•  Retrospec\ve	analysis	(2003-2011)	of	3815	consecu\ve	pa\ents	(Vmax>	4.0	m/s,	MPG	
>40	mmHg,	or	AVA	<	1.0	cm2)	Mean	age	=78	years,	38%	of	males	

•  Median	follow-up	dura\on	=	3.6	years	(>2	years	in	93%)	

RESULTS:	Among	82	asymptoma\c	pa\ents	experiencing	sudden	death:	
-	66%	of	pa\ents	(n=54)	died	abruptly	without	any	preceding	symptoms	
-	65%	of	these	sudden	deaths	occurred	within	3	months	of	the	last	clinical	follow-up	visit	
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Sudden death in patients with severe AS: 
Data from the CURRENT AS Registry 

Taniguchi	et	al.	J	Am	Heart	Assoc.	2018;	7:e008397.	

Asymptoma\c	pa\ents	:	cumula\ve	5-year	incidence	of	sudden	death		
(censored	at	AVR)	=	7.2%	(1.4%/year)	

	Independent	risk	factors	for	
sudden	death:		
-  Hemodialysis		

(HR	3.63;	95%	CI	2.42-5.43)	
-  Prior	myocardial	infarc\on		

(HR	2.11;	95%	CI	1.28-3.50)	
-  Peak	aor\c	jet	velocity	≥	5	m/s	

(HR	1.76;	95%	CI	1.12-2.78)	
-  LV	ejec\on	frac\on	<	60%		

(HR	1.52;	95%	CI1.08-2.14).	
-  Body	mass	index	<	22		

(HR	1.51;	95%	CI	1.03-2.21)	
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The Society of Thoracic Surgeons National 
Database 2018 Annual Report 

Jacobs	et	al.		
Ann	Thorac	Surg.		

2018;	106:	1603–11	
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The Society of Thoracic Surgeons National 
Database 2018 Annual Report 

Jacobs	et	al.	Ann	Thorac	Surg.	2018;	106:	1603–11	

Selected	Outcomes	of	the	More	Commonly	Performed	Adult	Cardiac	Surgical	Procedures	
in	Calendar	Year	2016	
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The patient with asymptomatic AS 
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Myocardial Scar and Mortality in Severe 
Aortic Stenosis (BSCMR Valve Consortium) 

	Musa	et	al.	Circula$on.	2018;	138:	1935-47	

Observa\onal	study	(6	UK	cardiothoracic	centers,	January	2003	to	May	2015)	:	
-  674	pa\ents	with	severe	AS	(aged	75±14	years;	63%	male;	MPG:	46±18	mmHg;	LVEF:	

61±17%)	listed	for	AVR	or	TAVI.		
-  Pa\ents	underwent	CMR	for	LV	volumes,	EF	and	scar	quan\fica\on.	Myocardial	scar	

was	categorized	into	3	payerns:	none,	infarct,	or	non-infarct	payerns	
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Myocardial Scar and Mortality in Severe 
Aortic Stenosis (BSCMR Valve Consortium) 

	Musa	et	al.	Circula$on.	2018;	138:	1935-47	

	-	Management:	surgical	AVR	(n=399)	or	
TAVI	(n=275).	
-	145	pa\ents	died	(21.5%)	during	follow-
up	(median,	3.6	years)	
	
Independent	factors	for	all-cause	mortality:	
-	Age		
(HR,1.50;	95%	CI,	1.11–2.04;	P	=0.009,	
scaled	by	epochs	of	10	years)	
-	STS	score		
(HR,	1.12;	95%	CI,	1.03–1.22;	P	=0.007)	
-	Scar	presence	assessed	by	CMR		
(HR,	2.39;	95%	CI,	1.40–4.05;	P	=0.001)	
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Myocardial Scar and Mortality in Severe 
Aortic Stenosis (BSCMR Valve Consortium) 

	Musa	et	al.	Circula$on.	2018;	138:	1935-47	

Myocardial	scar	independently	predicted:	

-		All-cause	mortality		
(26.4%	versus	12.9%;	P	<0.001)	

-	Cardiovascular	mortality	
(15.0%	versus	4.8%;	P	<0.001)	

-	Every	1%	increase	in	LV	myocardial	scar	
burden	was	associated	with	8%	higher	
cardiovascular	mortality		
(HR,	1.08;	95%	CI,	1.01–1.17;	P	<0.001)	
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Preserved LVEF vs. Impaired longitudinal 
strain, linked to myocardial fibrosis 

Weidemann	et	al.		
Circula$on.	2009;	120:	577-84	

Global	Longitudinal	strain	:	-16%	 /42	
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The patient with asymptomatic AS 
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Risk stratification of severe AS with 
preserved LVEF: Peak aortic jet velocity 

Background:	The	defini\on	of	cri\cal	AS	remains	unclear:	Vmax>	5-m/s	(USA)	vs.		
5.5	m/s	(Europe).	NB:	≈20%	of	pa\ents	with	severe	AS	are	in	this	range.	
Methods:		1140	pa\ents	with	preserved	LVEF,	AVA	≤	1	cm2	and	Vmax	≥	4	m/s	were	
divided	into	4	groups:	

Bohbot	et	al.	Circ	Cardiovasc	Imaging.	2017;10:e006760.	
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Risk stratification of severe AS with 
preserved LVEF: Peak aortic jet velocity 

	A�er	adjustment	for	covariates	
(including	surgery):	

-	No	difference	in	mortality	
between	Vmax	4-4.49	m/s	vs.	
Vmax	4.5-4.99	m/s	(P	=0.64).	

-	Both	Vmax	5-5.49	m/s	and	
Vmax	≥	5.5	m/s	exhibited	
significant	excess	mortality	vs.	
Vmax	<	5	m/s	

Bohbot	et	al.	Circ	Cardiovasc	Imaging.	2017;10:e006760.	
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Asymptoma\c/minimally	symptoma\c	pa\ents	with	severe	AS	:	Survival	curves	adjusted	
for	age,	sex,	BSA,	hypertension,	NYHA	class,	CAD,	atrial	fibrilla\on,	comorbidity	index,	LVEF	

Risk stratification of severe AS with 
preserved LVEF: Peak aortic jet velocity 

Bohbot	et	al.	Circ	Cardiovasc	Imaging.	2017;10:e006760.	
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Risk stratification of severe AS with 
preserved LVEF: Peak aortic jet velocity 

Mul\	variable	analysis:	Asymptoma\c	pa\ents	with	Vmax	≥	5	m/s	have	a	2-fold	
increase	in	mortality	risk	a�er	adjustment	for	AV	surgery		

Vmax	 HR	 CI	 P	value	
Model	1:	Adjusted:	for	age,	sex,	BSA,	hypertension,	CAD,	atrial	fibrilla\on,	
comorbidity	index,	LVEF	
Vmax	<5	m/s	 Reference	

Vmax	>5	m/s	 1.85	 1.25-2.71	 0.002	

Model	2:	Adjusted	for	all	variables	in	Model	1	+	AV	surgery	(\me	dependent)	

Vmax	<5	m/s	 Reference	

Vmax	>5	m/s	 1.98	 1.47-2.68	 <0.001	

Bohbot	et	al.	Circ	Cardiovasc	Imaging.	2017;10:e006760.	
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The patient with asymptomatic AS 



05/11/19	

www.imm.fr	

• Mul\center	study:	Amiens,	
Lille,	Brussels	

•  1	678	pa\ents	with	severe	
AS,	LVEF	≥50%	No	or	
minimal	symptoms		

•  Popula\on	divided	into	3	
groups:		
LVEF	≥60%,	LVEF	55%-59%	
and	LVEF<55%	

Relationship between LVEF and mortality in 
Asymptomatic patients with Severe AS 

49	 Bohbot	et	al.	J	Am	Coll	Cardiol	Img.	2019;	12:	38-48.	
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RESULTS:	LVEF	<55%	(14%	of	study	popula\on)	was	associated	with	a	>2-fold	
increase	in	the	risk	of	all-cause	mortality	

Relationship between LVEF and mortality in 
Asymptomatic patients with Severe AS 

50	 Bohbot	et	al.	J	Am	Coll	Cardiol	Img.	2019;	12:	38-48.	
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Relationship between LVEF and mortality in 
Asymptomatic patients with Severe AS 

51	

Pa\ents	with	LVEF	<55%	managed	conserva\vely	displayed	significant	excess	mortality,	
even	a�er	covariate	adjustment	(adjusted	HR:	2.44	[1.51	to	3.94];	p	<	0.001)	

Bohbot	et	al.	J	Am	Coll	Cardiol	Img.	2019;	12:	38-48.	
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Relationship between LVEF and mortality in 
Asymptomatic patients with Severe AS 

52	

Pa\ents	with	preopera\ve	LVEF	<55%	who	underwent	SAVR	within	3	months	also	
displayed	significant	excess	mortality	(adjusted	HR:	2.51	[1.58	to	4.00];	p	<	0.001)	

Bohbot	et	al.	J	Am	Coll	Cardiol	Img.	2019;	12:	38-48.	
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The patient with asymptomatic AS 
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54 
Lancelloz	et	al.	Circula$on.	2005;112[Suppl	I]:	I-337	

Incremental	prognos\c	value	of	Exercise	Echo	over	Rest/	Exercise	test:	OK		
Concerns:	mainly	moderate	AS	at	baseline;	events	mostly	driven	by	AVR	+++	

N=	69	pa\ents.	A�er	15±7	months	of	FU:		2	pa\ents	developed	symptoms,	2	were	
hospitalized	for	CHF,	12	underwent	AVR	(combined	with	CABG	in	4)	and	3	died	(2	from	
sudden	death	and	1	in	the	postopera\ve	period)	

Exercise-Echo in asymptomatic 
(moderate-severe) aortic stenosis 
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55	 Maréchaux	et	al.	Eur	Heart	J.	2010;	31:	1390-7	

Usefulness of Exercise Echocardiography 
in asymptomatic aortic stenosis 

	135	asymptoma\c		pa\ents	with	moderate/	severe	AS	and	normal	standard	
exercise	test	

The	technical	challenge	of	Doppler	measurements	at	peak	exercise	may	limit	their	
widespread	use	+++	
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148	consecu\ve	pa\ents	(66±15	years;	74%	males)	with	pure,	isolated,	asymptoma\c	AS,	
LVEF	≥50%	and	SPAP	<50	mm	Hg	underwent	symptom-limited	exercise	echocardiography	

Prognostic value of Exercise-Echo in 
asymptomatic patients with AS 

56	
Goublaire	et	al.	J	Am	Coll	Cardiol	Img.	2018;	11:787–95	

(A) 	Strong	correla\on	between	MPG	at	rest	and	MPG	at	peak	exercise		
(B) 	No	correla\on	between	MPG	at	rest	and	changes	in	MPG	during	exercise	
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Prognostic value of Exercise-Echo in 
asymptomatic patients with AS 

57	
Goublaire	et	al.	J	Am	Coll	Cardiol	Img.	2018;	11:787–95	

A�er	adjustment	for	age,	sex,	and	LVEF,	MPG	at	rest	was	predic\ve	of	outcome	
(HR:	1.07;	95%	CI:	1.04	to	1.10;	p	<	0.0001)	
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Prognostic value of Exercise-Echo in 
asymptomatic patients with AS 

58	
Goublaire	et	al.	J	Am	Coll	Cardiol	Img.	2018;	11:787–95	

Neither	MPG	increase	>20	mm	Hg	nor	peak	SPAP	>60	mm	Hg	was	predic\ve	of	
the	occurrence	of	AS-related	events	or	aor\c	valve	replacement	(all	p	>0.20)	
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The patient with asymptomatic AS 
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Plasma Brain Natriuretic Peptide 
Concentration: Impact of Age and Gender 

60	
Redfield	et	al.	J	Am	Coll	Cardiol.	2002;40:976–82	

•  In	2	042	randomly	selected	residents	of	Olmsted	County	(Minnesota)	>44	years	old,	BNP	
(Shionogi	and	Biosite	assays),	Doppler	echocardiography,	and	medical	record	review	were	
performed.		

•  A	normal	subset	of	subjects	(n	=767)	in	sinus	rhythm,	without	cardiovascular,	renal	or	
pulmonary	disease	or	diabetes;	without	cardiovascular	medica\ons	and	with	normal	
systolic,	diastolic,	and	valvular	func\on	was	iden\fied.	
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Clavel	et	al.	J	Am	Coll	Cardiol.	2014;63:2016–25	61	

•  Defini\on:	BNP	Ra\o	=	measured	BNP/maximal	normal	BNP	value	specific	to	age	and	
sex;	BNP	Ra\o	>1	defined	BNP	clinical	ac\va\on	

•  Hypothesis:	Link	between	BNP	Ra\o	and	mortality	in	1	953	consecu\ve	pa\ents	with	at	
least	moderate	AS	

Whole	cohort	
(n=	1	953)	

Asymptoma\c	isolated	AS	
(n=	565)	

Age	(years)	 76±12	 74±13	

Male	(%)	 55	 55	

Symptoms,	n	(%)	 1	165	(60)	 0	

BNP	(pg/ml)	 252	(98-592)	 138	(58-324)	

BNP	ra\o	 2,5	(1,0-5,7)	 1,4	(0,6-3,1)	

Vmax	(m/s)	 3,8±1,0	 3,9±1,0	

LVEF	(%)	 57±15	 65±7	

BNP clinical activation in aortic stenosis: 
Impact on long-term survival 
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Clavel	et	al.	J	Am	Coll	Cardiol.	2014;63:2016–25	62	

•  Link	between	BNP	Ra\o	and	mortality	in	1	953	consecu\ve	pa\ents	with	at	least	
moderate	aor\c	stenosis	

*HR	Adjusted	for:		
• age,	sex,		
• body	surface	area,		
• atrial	fibrilla\on,		
• Charlson	score	index,	
•  symptoms,		
•  crea\nine	level,		
• hemoglobin	level,		

•  systolic	blood	pressure,		
•  indexed	aor\c	valve	area,		
•  LV	ejec\on	frac\on,		
• aor\c	valve	replacement	as	\me-
dependent	variable	

BNP clinical activation in aortic stenosis: 
Impact on long-term survival 
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Clavel	et	al.	J	Am	Coll	Cardiol.	2014;63:2016–25	63	

•  Link	between	BNP	Ra\o	and	overall	survival	in	565	asymptoma\c	pa\ents	with	at	least	
moderate	aor\c	stenosis,	normal	LV	ejec\on	frac\on	and	no	previous	AMI	

•  BNP	clinical	ac\va\on	is	
associated	with	excess	long-
term	mortality	incrementally	
and	independently	of	all	
baseline	characteris\cs,	even	
in	asymptoma\c	pa\ents		

•  Higher	mortality	with	higher	
BNP	clinical	ac\va\on	
emphasizes	the	need	of	
appropriate	clinical	
interpreta\on	of	BNP	levels	
according	to	age/	gender	

BNP clinical activation in aortic stenosis: 
Impact on long-term survival 
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Monin	et	al.	Circula$on.	2009;	120:	69-75	

Risk score for predicting outcome in patients 
with asymptomatic aortic stenosis 

64	

•  Prospec\ve	observa\onal	study,	single	center	(FR):	107	pa\ents	with	asymptoma\c	AS	
(72	years	[63-77];	35	women;	Vmax:	4.1	m/s	[3.5-4.4]).		

•  Predefined	end	points	for	assessing	outcome:	occurrence	within	24	months	of	death	or	
AV	replacement	necessitated	by	symptoms.	

Variable	at	baseline	 Whole	popula\on		
(n=	104)	

Remained	
asymptoma\c	

(n=	42)	

Endpoint	≤	
24	months	
(n=62)	

p	value	

Valve	area,	cm²	 0.9	[0.8-1.1]	 1.1	[1.0-1.3]	 0.8	[0.7-1.0]	 0.0001	

Indexed	area,	cm²	 0.5	[0.4-0.6]	 0.6	[0.5-0.7]	 0.5	[0.4-0.5]	 0.0001	

Baseline	BNP,	pg/ml	 58	[30-111]	 30	[14-64]	 83	[43-165]	 0.0001	

BNP	(2),	pg/ml	 66	[32-173]	 36	[16-71]	 161	[64-242]	 0.0001	
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65 Monin	et	al.	Circula$on.	2009;	120:	69-75	

Risk score for predicting outcome in patients 
with asymptomatic aortic stenosis 

Score	=	[Vmax	(m/s)	x	2]	+	[Nat.	Log	BNP	x	1.5]	+	1.5	(female	gender)	

Variable	at	baseline	 Odds	ra\o	 95%	confidence	
interval	

p	value	

Baseline	serum	BNP	 3.9	 1.8	-	8.1	 0.0001	

Baseline	Peak	aor\c	-jet	
velocity	

6.2	 2.1	-	17.9	 0.001	

Female	gender	 5.2	 1.5	-	18.6	 0.012	

	Variables	independently	associated	with	outcome	were	used	to	build	a	score	that	
was	validated	in	an	independent	cohort	of	107	pa\ents	from	Belgium	
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66	 Monin	et	al.	Circula$on.	2009;	120:	69-75	
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Analysis	\me	(months)	

Risk score for predicting outcome in patients 
with asymptomatic aortic stenosis 

	Event-free	survival	a�er	20	months:	80%	for	pa\ents	within	the	1st	score	quar\le	
vs.	7%	for	the	4th	quar\le	
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The patient with asymptomatic AS 



Too many papers ! 
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70	

420	pa\ents	(age	66±15	years)	with	aor\c	sclerosis,	mild,	moderate,	and	
severe	AS	with	LVEF	≥50%.	Mul\direc\onal	strain	/	SR	imaging.	

Alterations in multidirectional strain in 
AS with  preserved ejection fraction (???) 

Ng	et	al.	Eur	Heart	J.	2011;	32:	1542	
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Myocardial	dysfunc\on	starts	in	the	sub-endocardium	(mild	AS)	to	mid-wall	
(moderate	AS)	and	eventually	to	transmural	dysfunc\on	(severe	AS)	

Ng	et	al.	Eur	Heart	J.	2011;	32:	1542	

Aor\c	valve	area	(AS	severity)	was	an	independent	determinant	of	
mul\direc\onal	strain	and	SR	on	mul\ple	linear	regressions	

71	

Alterations in multidirectional strain in 
AS with  preserved ejection fraction (???) 



Lafiye	et	al.	Eur	J	Echocardiogr.	2008;10:414-9	
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In	65	Pts	with	asymptoma\c	AS	(strain:	GE	Medical	systems):		
-	Lower	longitudinal	strain	(-	18	vs.	-21%,	P	<	0.05)	vs.	Controls	despite	similar	LVEF		
-	NB:	lowest	strain-values	in	basal	segments	

NB:	Circumferen\al	or	
Radial	strain:	NS	

Impaired myocardial strain and 
prognosis in asymptomatic AS 

Lafiye	et	al.	Eur	J	Echocardiogr.	2008;10:414-9	73	
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Endpoint:	hospitaliza\on	for	cardiac	cause,	AV	replacement		or	
cardiovascular	death	within	12	months		

Lafiye	et	al.	Eur	J	Echocardiogr.	2008;10:414-9	74	

Impaired myocardial strain and 
prognosis in asymptomatic AS 



Cramariuc	et	al.	Heart.	2010;	96:	106-12	
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Myocardial deformation in AS : 
Relation to LV geometry 

Cramariuc	et	al.	Heart.	2010;	96:	106-12	

2D-Strain	assessed	by	Speckle	Tracking	(GE	Healthcare)		
in	70	pa\ents	with	AS	and	various	degrees	of	LV	remodeling		

76	
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Cramariuc	et	al.	Heart.	2010;	96:	106-12	

Longitudinal	Strain	was	significantly	lower	in	the	basal	segments	in	all	
LV	remodeling	payerns	compared	with	pa\ents	with	normal	geometry	

77	

Myocardial deformation in AS : 
Relation to LV geometry 
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Adda	et	al.	Circ	Cardiovasc	Imaging.	2012;	5:27-35	

*	p<.05	and	***	p<.001	vs.	Débit	normal/	Haut	gradient	
§	p<.05	and	§§	p<.001	vs.	Débit	normal/	Bas	gradient			

Bas débit/ bas gradient paradoxal : 
Altération de la fonction longitudinale 

Etude	mul\centrique,	N=	340	Pts,	SAo	<	0.6	cm2/m2	avec	FEVG	>50%		

Strain	(2D)	
Longitudinal	

Débit	normal/	
Haut	Gradient	
N=	213,	63%	

Bas	débit/	
Haut	Gradient	
N=	45,	13%	

Débit	normal/	
Bas	Gradient		
N=	52,	15%	

Bas	débit/	
Bas	Gradient	
N=	30,	9%	

Strain	global	(%)	 -17±3	 -14±4	***	 -17±4	 -16±4	

Strain	apical	(%)	 -22±6	 -20±5	*	 -21±6	 -20±7	

Strain	
médian(%)	

-16±3	 -14±3	***	 -17±3	 -14±3	§	

Strain	basal	(%)	 -14±3	 -11±3	***	 -15±3	 -12±3	*§§	



Azas	et	al.	J	Am	Soc	Echocardiogr.	2013;	8:	868-74	
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Relationship between longitudinal 
strain and symptomatic status in AS 

Azas	et	al.	J	Am	Soc	Echocardiogr.	2013;	26:	868-74	

GLS	and	BLS	measured	in	171	pa\ents	with	pure,	at	least	mild	AS	prospec\vely	
enrolled	at	two	ins\tu\ons	

-	BLS	was	independently	
associated	with	symptoma\c	
status	in	contrast	to	GLS.		

-	However:	important	overlap	
between	groups;	differences	
close	to	measurements’	
reproducibility	

-	Longitudinal	strain,	at	least	as	
a	single	criterion,	should	be	
interpreted	with	cau\on	in	the	
decision-making	process	in	
asymptoma\c/	severe	AS	
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Basal longitudinal strain predicts valve 
replacement in asymptomatic patients with AS 

Gervig	Carstensen	et	al.	Eur	Heart	J	Cardiovasc	Imaging.	2016;	17:	283–92	

•  Prospec\ve	follow-up	of	104	asymptoma\c	pa\ents	with	moderate–severe	AS		
(aor\c	valve	area	<1.5	cm2).	Longitudinal	strain	(GE	Vingmed,	Horten,	Norway)	

•  Combined	endpoint:	indica\on	for	AVR	and	sudden	cardiac	death		



www.imm.fr	

Gervig	Carstensen	et	al.	Eur	Heart	J	Cardiovasc	Imaging.	2016;	17:	283–92	

•  104	asymptoma\c	pa\ents	with	moderate–severe	AS	(aor\c	valve	area	<1.5	cm2)	
•  Combined	endpoint:	indica\on	for	AVR	and	sudden	cardiac	death		

RESULTS:	
•  Median	follow-up:	2.3	

years	(1.7–3.6)	
•  No	sudden	cardiac	death	
•  43	pa\ents	(41%)	met	

the	endpoint	of	
indica\on	for	AVR:	
-	Symptoms	(n=42)	
-	LVEF	<50%	(n=1)	

Basal longitudinal strain predicts valve 
replacement in asymptomatic patients with AS 
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Gervig	Carstensen	et	al.	Eur	Heart	J	Cardiovasc	Imaging.	2016;	17:	283–92	

In	contrast	to	GLS,	BLS	is	a	significant	predictor	of	AVR	in	asymptoma\c	pa\ents	with	AS		

Basal longitudinal strain predicts valve 
replacement in asymptomatic patients with AS 
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Basal longitudinal strain <-13% 
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Preserved LVEF vs. Impaired longitudinal 
strain, linked to myocardial fibrosis 

Weidemann	et	al.		
Circula$on.	2009;	120:	577-84	

Global	Longitudinal	strain	:	-16%	 /42	
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The patient with asymptomatic AS 



	
2017	ESC/EACTS	Guidelines	for	the	management	of	valvular	heart	disease	

European	Heart	Journal.	2017;	38:	2739-91	



	
2017	ESC/EACTS	Guidelines	for	the	management	of	valvular	heart	disease	

European	Heart	Journal.	2017;	38:	2739-91	



	
2017	ESC/EACTS	Guidelines	for	the	management	of	valvular	heart	disease	

European	Heart	Journal.	2017;	38:	2739-91	
www.escardio.org/guidelines	



	
2017	ESC/EACTS	Guidelines	for	the	management	of	valvular	heart	disease	

European	Heart	Journal.	2017;	38:	2739-91	
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RAC sévère asymptomatique 

1.   	ECG	d’effort	largement	indiqué	:	faux	asymptoma\ques,	Charge	
ayeinte,	%FMT,	éléva\on	de	la	PA	systolique+++	

2.   Echographie	d’effort	:	pas	d’indica\on	en	pra\que	clinique	(ESC-
EACTS	2017):	peu	validé,	études	contradictoires,	difficultés	
techniques	

3.   	Risque	de	mort	subite:	1,4%	annuel,	dans	les	3	mois	suivant	la	
dernière	consulta\on	(2/3	des	cas),	aucun	signe	prémonitoire	

4.   Valeurs	seuil	à	reconsidérer:	RAC	cri\que:	Vmax	>	5	m/s	et	
dysfonc\on	systolique	VG:	FEVG	<55%	

5.   	RVA	CHIRURGICAL	seul	envisageable	(ESC-EACTS	2017):	
durabilité	>5	ans	des	prothèses	TAVI	inconnue	(modèles	≈	2015)	
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94	

• 	Young	man,	34	years	old,	strictly	asymptoma\c	

• 	Height:	185	cm;	weight:	70	kg	

• 	Known	BAV	since	infancy	

• 	Referred	for	severe	aor\c	regurgita\on	

AR: Clinical case #2 
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Anterior cusp prolapse 
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Complete prolapse (Negative eH) 
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Vertical jet ! anterior mitral leaflet 
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Proximal aorta: not dilated 
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Large aortic ring 
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CW Doppler: Regurgitant jet 
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PISA / Long-axis view 
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ERO close to 30 mm2 
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Very large extension of AR jet 
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Cardiac output > 12 l/min 
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Typical form of BAV (L-R) 
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Prolapse of the conjoined cusp 
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Commissural orientation = 160° 
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LV End-diastolic diameter <70 mm 

LV End-systolic diameter <25 mm/m2 
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LV End-diastolic diameter  <70 mm 

110	
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111	
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LV	ED	Volume	=	325	ml	
Ejec\on	Frac\on	=	55%	

112	
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• 	34-year	old	man,	strictly	asymptoma\c	

• 	Typical	form	of	bicuspid	valve/	no	calcifica\on	

• 	Prolapse	of	conjoined	cusp/	No	root	dilata\on	

• 	Severe	aor\c	regurgita\on	

• 	Severe	LV	dilata\on	

• 	Should	this	pa\ent	be	operated	on?	

Clinical case : summary 
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A.   	Surveillance	CLIN	+	Echo	à	6	mois	

B.   RVA	chirurgical	

C.   Chirurgie	conservatrice		
(plas\e	valvulaire	aor\que)	

Quelle prise en charge ? 
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A.   	Surveillance	CLIN	+	Echo	à	6	mois	

B.   RVA	chirurgical	

C.   Chirurgie	conservatrice		
(plas\e	valvulaire	aor\que)	

Quelle prise en charge ? 



2017	ESC/EACTS	Guidelines	for	the	management	of	valvular	heart	disease	
European	Heart	Journal.	2017;	38:	2739-91	

www.escardio.org/guidelines	
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117	
Star	Wars.	Episode	IV.	1977;	October		19th	

According to current Guidelines:  
No indication for surgery in this patient 
But where do these cutoff come from? 



05/11/19	

www.imm.fr	

Natural history of asymptomatic patients 
with chronic AR and normal LVEF 

118	
Bonow	et	al.	Circula$on.	1991;	84:	1625-35	

104	consecu\ve	asymptoma\c	pa\ents	with	severe	chronic	AR		
Inclusion	:	January	1973	to	March	1988	
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Do we have more recent data ? 

119	
Star	Wars.	Episode	VIII.	2017;	December	17th	
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Long-term outcomes in patients with aortic 
regurgitation and preserved LVEF 

Men\as	et	al.	J	Am	Coll	Cardiol.	2016;	68:	2144–53.	

Cleveland	Clinic		(January	2003	-	
December	2010)	
-	1,417	pa\ents	(aged	54±16	years,	
75%	men)		
-	Pa\ents	were	asymptoma\c	
(87%)	or	mildly	symptoma\c	
-	Grade	≥	3/4	AR	and	preserved	
LVEF	(>50%)	
-	933	pa\ents	(66%)	underwent	
AV	surgery	at	55	days	(19	-435)	
-	Opera\ve	mortality:	2%	
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Long-term outcomes in patients with aortic 
regurgitation and preserved LVEF 

Men\as	et	al.	J	Am	Coll	Cardiol.	2016;	68:	2144–53.	

-	AV	surgery	was	associated	
with	improved	survival	

-	Survival	of	pa\ents	who	
underwent	AV	surgery	:	
similar	to	age/	sex-matched	
U.S.	popula\on	

-	Follow-up:	96%	of	deaths	
occurred	in	pa\ents	with	
indexed-LV-ESD	<25	mm/m2	
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Long-term outcomes in patients with aortic 
regurgitation and preserved LVEF 

Men\as	et	al.	J	Am	Coll	Cardiol.	2016;	68:	2144–53.	

In	the	subgroup	that	did	
not	undergo	AV	surgery	:	

-	Pa\ents	with	index-LV-
ESD	<20	mm/m2	had	
excellent	5-year	survival	

-	The	risk	of	death	
significantly	and	
con\nuously	rose	as	
index-LV-ESD	increased	
beyond	20	mm/m2	
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Outcomes in hemodynamically significant AR 
and limitations of current guidelines 

Yang	et	al.	J	Am	Coll	Cardiol.	2019;	73:	1741-52	

Mayo	Clinic	(2006-2017)	:	

-	748	consecu\ve	pa\ents	with	
Grade	≥3/4	chronic	AR	without	
prior	heart	surgery,	AMI	or	overt	
CAD	

-	387	pa\ents	(52%)	were	medically	
treated	

-	361	pa\ents	(48%)	underwent	
AVR	
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Outcomes in hemodynamically significant AR 
and limitations of current guidelines 

Symptoma\c	Pts	=	
65%	of	surgical	indica\ons	

Yang	et	al.	J	Am	Coll	Cardiol.	2019;	73:	1741-52	

(14%	of	surgical	indica\ons)	

(7%	of	surgical	indica\ons)	
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Outcomes in hemodynamically significant AR 
and limitations of current guidelines 

Surgery	in	361	pa\ents	:	

• AV	replaced	(73%)	or	repaired	
(27%)	

• Thoracic	aorta	procedures:	31%	

• Mortality	(30-day):	1%	

• Pa\ents	with	non–Class	I	
indica\ons	for	surgery	had	
beyer	post-opera\ve	survival	

Yang	et	al.	J	Am	Coll	Cardiol.	2019;	73:	1741-52	
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Outcomes in hemodynamically significant AR 
and limitations of current guidelines 

AVR	was	associated	with	beyer	survival	in	all	pa\ents	:	
(A)	LVESDi	<20	mm/m2,	(B)	20-25	mm/m2	and	(C)	>25	mm/m2	

Yang	et	al.	J	Am	Coll	Cardiol.	2019;	73:	1741-52	
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Outcomes in hemodynamically significant AR 
and limitations of current guidelines 

5-year	survival	started	to	decrease	in	pa\ents	with	LV	index	ESD	>20	mm/m2	

Yang	et	al.	J	Am	Coll	Cardiol.	2019;	73:	1741-52	
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Do guidelines-based indications result in an 
outcome penalty in patients with severe AR ? 

128	

356	consecu\ve	pa\ents	with	pure,	isolated	≥	grade-3	chronic	AR	operated	on	at	the	
Clinique	Universitaire	St-Luc	(Brussels,	BE),	between	1995	and	2014		

Opera\ve	procedures:		
-	AV	repair	(80%)	
-	Ross	procedure	(7%)		
-	Bioprosthe\c	AVR	(9%)	
-	Mechanical	AVR	(4%)	
Opera\ve	mortality	=	1,1%		
(4	pa\ents)		

(57%)	 (21%)	 (22%)	

De	Meester	et	al.	J	Am	Coll	Cardiol.	2019;	12:	DOI:	10.1016	
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Do guidelines-based indications result in an 
outcome penalty in patients with severe AR ? 

Class-I	(symptoms/reduced	LVEF)	and	Class-IIa	triggers	(end-systolic	LV	
diameters)	are	associated	with	an	increased	risk	of	CV	death	or	CHF	

De	Meester	et	al.	J	Am	Coll	Cardiol.	2019;	12:	DOI:	10.1016	
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Do guidelines-based indications result in an 
outcome penalty in patients with severe AR ? 

Class-IIb	triggers	(LV	dilata\on	at	end-diastole)	do	not	result	in	an	increased	risk	
of	mortality	or	an	increased	incidence	of	hospitaliza\on	for	CHF	

De	Meester	et	al.	J	Am	Coll	Cardiol.	2019;	12:	DOI:	10.1016	
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Do guidelines-based indications result in an 
outcome penalty in patients with severe AR ? 

Increased	risk		of	CV	death	or	CHF	as	soon	as	LVEF	falls	below	55%	or	indexed	LV	
end-systolic	diameter	>20	mm/m2	(22	mm/m2	in	asymptoma\c	pa\ents)	

De	Meester	et	al.	J	Am	Coll	Cardiol.	2019;	12:	DOI:	10.1016	
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Word of caution 

132	
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Tribouilloy	et	al.	J	Am	Coll	Cardiol.	2009;	54:	1961-8	

•  739	pa\ents	with	MR	due	to	flail	leaflets	(65±12	years,	LVEF:	65±	10%)	
•  LVESD	>	40	mm		(22	mm/m2)	:	Mortality	risk	increased	linearly		
•  HR:	1.15,	95%	CI:	1.04	to	1.27	per	1-mm	increment	

Survival implications of LV end-systolic 
diameter in MR due to flail leaflets (MIDA) 
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LV End-systolic diameter = 44 mm 

LV End-systolic diameter = 23 mm/m2 
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Mechanical or Biologic Prostheses for  
Aortic and Mitral-Valve Replacement 

Goldstone	et	al.	N	Engl	J	Med.	2017;	377:	1847-57	

Significantly	lower	
incidence	of	STROKE	
with	Bioprosthe\c	vs.	
Mechanical	AV		
in	the	45-54	years	
group	

AVR:	15-year	mortality	(45-54	years):	31%	(Biologic)	vs.	26%	(Mechanical)	
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Long-term results of external aortic ring 
annuloplasty for aortic valve repair 

Lansac	et	al.	Eur	J	Cardiothorac	Surg.	2016;	50:	350–60	

Long-term	results	of	232	consecu\ve	pa\ents	(aged	50±	15	years)		
from	the	Aor$c	Valve	repair	Interna$onal	Registry	(AVIATOR)	

•  Cusp	repair	in	75%	of	pa\ents;	30-day	opera\ve	mortality	rate	=	1.4%		
•  Mean	FU:	40±38	months	(0–146);	actuarial	survival	rate	at	7	years	=	89.9%.	



2017	ESC/EACTS	Guidelines	for	the	management	of	valvular	heart	disease	
European	Heart	Journal.	2017;	38:	2739-91	

www.escardio.org/guidelines	
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European	Heart	Journal.	2017;	38:	2739-91	
www.escardio.org/guidelines	
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Summary-1: Are we operating patients 
with chronic AR too late? 

140	

Three	large	recent	series	(Total	N>2	500)	demonstrate	that:		

• 	Most	pa\ents	with	severe	AR	currently	undergo	surgery	for	
class-I	indica\ons	(2017	ESC-EACTS)		

• 	Class-I	and	Class-IIa	triggers	are	associated	with	an	increased	
long-term	risk	of	cardiovascular	death	or	conges\ve	heart	failure	

• 	Long-term	survival	(including	postopera\ve)	starts	to	decline	a	
soon	as:	

	-	LVEF	is	<	55%	
	-	Indexed	LV	end-systolic	diameter	is	>	20-22	mm/m2	
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Summary-2: Are we operating patients 
with chronic AR too late ? 

141	

Cau\on:	Retrospec\ve	studies		

• 	None	of	the	previous	(recent)	studies	was	randomized	

• 	25-30%	mortality	15	years	a�er	AV	replacement,	in	pa\ents	
aged	45-55	years	

• 	AV	repair	might	have	beyer	long-term	results	in	these	pa\ents		

• 	Current	cutoffs	might	probably	be	revised,	especially	for	young	
pa\ents	eligible	for	AV	repair	(as	for	primary	MR)	

• 	More	robust	data	are	certainly	needed	
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Alashi	et	al.	J	Am	Coll	Cardiol	Img.	2018;	11:	673-82	

Incremental prognostic value of GLS in 
asymptomatic patients with chronic AR and 
preserved LVEF 

Higher	iLV-ESD	was	paradoxically	associated	with	
lower	long-term	mortality,	likely	because	pa\ents	
with	a	higher	iLV-ESD	were	more	likely	to	be	
referred	for	AV	surgery,	which	was	associated	
with	improved	long-term	survival.	
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Alashi	et	al.	J	Am	Coll	Cardiol	Img.	2018;	11:	673-82	

Incremental prognostic value of GLS in 
asymptomatic patients with chronic AR and 
preserved LVEF 

Progressive	increase	in	mortality	at	GLS	worse	than	≈	19%,	in	the	en\re	study	
popula\on	and	the	non-surgical	group.	These	findings	need	further	valida\on.	
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RECOMMANDATIONS	 Classe	 NP	

Un	RVA	est	raisonnable	en	cas	de	RAC	asymptoma\que	
très	sévère	(Vmax	≥	5.0	m/s)	avec	faible	risque	
opératoire	

IIa	 B	

Un	RVA	est	raisonnable	en	cas	de	RAC	asymptoma\que	
sévère	avec	diminu\on	de	la	tolérance	à	l’effort	ou	
chute	tensionnelle	lors	du	test	d’effort	

IIa	 B	

Un	RVA	est	raisonnable	en	cas	de	RAC	modéré	(Vmax	=	
3,0–3,9	m/s)	si	une	chirurgie	cardiaque	est	indiquée	par	
ailleurs		

IIa	 C	

RAC sévère: indications opératoires de 
Classe II 

AHA/ACC	Guidelines	on	VHD.	Circula$on.	2014;	129:	e521-e643	
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Durability of transcatheter vs. surgical bioprosthetic 
aortic valves in patients at lower surgical risk 

NOTION	(Nordic	Aor\c	Valve	Interven\on):		
-  All-comer	pa\ents	with	severe	AS	and		

lower	surgical	risk	randomized	1:1	to		
TAVR	(n	=	139)	or	SAVR	(n	=	135)	

1/	Moderate/severe	structural	valve	
deteriora\on	(SVD)	:		
•  mean	gradient	≥20	mm	Hg	
•  increase	in	mean	gradient	≥10	mm	Hg		
•  more	than	mild	intraprosthe\c	AR	
2/	Bioprosthe\c	valve	failure	(BVF):		
valve	related	death,	AV	reinterven\on,	or	
severe	hemodynamic	SVD	

Søndergaard	et	al.	J	Am	Coll	Cardiol.	2019;73:	546–53.	
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Durability of transcatheter vs. surgical bioprosthetic 
aortic valves in patients at lower surgical risk 

Pa\ents	randomized	to	SAVR	(27%	Mosaic,	29%	Epic,	24%	Trifecta,	10%	Perimount,	and	
10%	Sorin	Mitroflow)	or	TAVR	(100%	first-genera\on	CoreValve)	and	followed	annually	

Søndergaard	et	al.	J	Am	Coll	Cardiol.	2019;73:	546–53.	
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Durability of transcatheter vs. surgical bioprosthetic 
aortic valves in patients at lower surgical risk 

Søndergaard	et	al.	J	Am	Coll	Cardiol.	2019;73:	546–53.	

At	6	years,	the	rates	of	all-cause	mortality	were	similar	for	TAVR	(42.5%)	and	
SAVR	(37.7%)	pa\ents	(p	.	0.58).	
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Durability after AVR with the Mitroflow vs. 
the Perimount bioprosthesis 

Nielsen	et	al.	Eur	J	Cardiothorac	Surg.	2016;	46:	1705–10	

We	compared	440	AVR	with	Mitroflow	valves	with	1953	AVR	with	CE	pericardial	valves	
implanted	from	1999	to	2014	with	regard	to	reopera\on,	reopera\on	for	structural	valve	
deteriora\on	(SVD)	and	all-cause	mortality.	
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Durability after AVR with the Mitroflow vs. 
the Perimount bioprosthesis 

Nielsen	et	al.	Eur	J	Cardiothorac	Surg.	2016;	46:	1705–10	

-	10-year	freedom	from	explant	(for	any	cause)	was	higher	for	CE	Perimount	(98	±	0.7%)	
than	for	Mitroflow	(95	±	1.4%,	P	<	0.01).	
-	10-year	freedom	from	explant	due	to	SVD	was	higher	for	CE	Perimount	(100%)	than	for	
Mitroflow	(96%)	(P	<	0.01).	




