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ESC 2017 Guidelines
Severity of Aortic Stenosis in Adults
1. High Gradient Aortic Stenosis:
AVA <1cm2 or iAVA≤0.6 cm2/m2
MeanVG (mmHg) >40
Peak Aortic Velocity (m/sec) >4
TVI LVOT/AoV ratio < 0.25

2. Low-flow, low-gradient aortic stenosis with
reduced ejection fraction
AVA<1 cm2,
MeanVG<40 mmHg,
LVEF <50%,
SVi< 35 mL/m2

ESC 2017 Guidelines
Severity of Aortic Stenosis in Adults
3. LF/LG AS with preserved LVEF
AVA <1 cm2 (0,8cm2 ESC 2017)
MeanVG <40 mmHg (30-40)
SVi <35 mL/m
Severely thickened/calcified valve

4. Normal-flow, low-gradient aortic stenosis
with preserved LVEF
AVA <1 cm2
MeanVG<40 mmHg,
SVi >35 mL/m2

Pressure Recovery and Zva

Z Valvulo-arterial impedance > 4.5 (5.2)
mmHg.ml1.m-2
(Zva = AVMG + SAP/ Svi )

Stress echocardiography in patients with native valvular heart disease
Patrizio Lancellotti, Raluca Dulgheru, Yun Yun Go, Tadafumi Sugimoto, Stella Marchetta,
Cιcile Oury, Madalina Garbi 10.1136/heartjnl-2017-311682

• Severe high-gradient AS Asymptomatic ESE: Flow reserve/contractile reserve
Ex-induced PAP >60 mm Hg
Ex-MG increase >20 mm Hg1
• Severe low-gradient AS with preserved LVEF Asymptomatic ESE:
MG and AVA during exercise
Ex-induced PAP >60 mm Hg
Symptomatic DSE:
MG and AVA at DES
• Severe low-gradient AS with reduced LVEF DSE:
MG and AVA at DES
Flow reserve/contractile reserve

LFLGAS ESC Guidelines 2017

ESC 2017 Guidelines
Severity of Aortic Stenosis in Adults
Exercise stress echocardiography may provide prognostic
information in asymptomatic severe aortic stenosis by
assessing the increase in mean pressure gradient and change
in LV function during exercise
AVR is indicated in asymptomatic patients with severe aortic stenosis
and systolic LV dysfunction (LVEF <50%) not due to another cause.
IC
AVR is indicated in asymptomatic patients with severe aortic stenosis
and an abnormal exercise test showing symptoms on exercise clearly
related to aortic stenosis.
IC
TOE for planimetry
3D TOE can be used to determine aortic annulus dimensions + LVOT

Dobutamine Stress Echocardiography for Management of Low-Flow,
Low-Gradient Aortic Stenosis

Mohamed-Salah Annabi, Eden Touboul, Abdellaziz Dahou, Ian G. Burwash, Jutta Bergler-Klein, Maurice Enriquez-Sarano,
Stefan Orwat, Helmut Baumgartner, Julia Mascherbauer, Gerald Mundigler, João L. Cavalcante, Éric Larose, Philippe
Pibarot and Marie-Annick Clavel

Background In the American College of Cardiology/American Heart Association guidelines, patients are
considered to have true-severe stenosis when the mean gradient (MG) is ≥40 mm Hg with an aortic valve area
(AVA) ≤1 cm2 during dobutamine stress echocardiography (DSE). However, these criteria have not been
previously validated.
Objectives The aim of this study was to assess the value of these criteria to predict the presence of truesevere AS and the occurrence of death in patients with low-flow, low-gradient aortic stenosis (LF-LG AS).
Methods One hundred eighty-six patients with low left ventricular ejection fraction (LVEF) LF-LG AS were
prospectively recruited and underwent DSE, with measurement of the MG, AVA, and the projected AVA (AVAProj),
which is an estimate of the AVA at a standardized normal flow rate. Severity of AS was independently
corroborated by macroscopic evaluation of the valve at the time of valve replacement in 54 patients, by
measurement of the aortic valve calcium by computed tomography in 25 patients, and by both methods in 8
patients. According to these assessments, 50 of 87 (57%) patients in the study cohort had true-severe stenosis.
Results Peak stress MG ≥40 mm Hg, peak stress AVA ≤1 cm2, and the combination of peak stress
MG ≥40 mm Hg and peak stress AVA ≤1 cm2 correctly classified AS severity in 48%, 60%, and 47% of patients,
respectively, whereas AVAProj ≤1 cm2 was better than all the previous markers (p < 0.007), with 70% correct
classification. Among the subset of 88 patients managed conservatively (47% of the cohort), 52 died during a
follow-up of 2.8 ± 2.5 years. After adjustment for age, sex, functional capacity, chronic kidney failure, and peak
stress LVEF, peak stress MG and AVA were not predictors of mortality in this subset. In contrast, AVAProj ≤1 cm2
was a strong predictor of mortality under medical management (hazard ratio: 3.65; p = 0.0003).
Conclusions In patients with low LVEF LF-LG AS, the DSE criteria of a peak stress MG ≥40 mm Hg, or the
composite of a peak stress MG ≥40 mm Hg and a peak stress AVA ≤1 cm2 proposed in the guidelines to identify
true-severe AS and recommend valve replacement, have limited value to predict actual stenosis severity and
outcomes. In contrast, AVAProj better distinguishes true-severe AS from pseudo-severe AS and is strongly
associated with mortality in patients under conservative management. (Multicenter Prospective Study of LowFlow Low-Gradient Aortic Stenosis [TOPAS]; NCT01835028)

Transcatheter Aortic Valve Replacement in Patients With Low-Flow, LowGradient Aortic Stenosis
The TOPAS-TAVI Registry
Background Few data exist on patients with low-flow, low-gradient aortic stenosis (LFLG-AS) undergoing transcatheter aortic
valve replacement (TAVR). Also, very scarce data exist on the usefulness of dobutamine stress echocardiography (DSE)
before TAVR in these patients.
Objectives The authors sought to evaluate clinical outcomes and changes in left ventricular ejection fraction (LVEF) following
TAVR in patients with classical LFLG-AS.
Methods This multicenter registry included 287 patients with LFLG-AS undergoing TAVR. DSE was performed before TAVR
in 234 patients and the presence of contractile reserve was defined as an increase of ≥20% in stroke volume. Transthoracic
echocardiography was repeated at hospital discharge and at 1-year follow-up. Clinical follow-up was obtained at 1 and
12 months, and yearly thereafter.
Results The median Society of Thoracic Surgeons score of the study population was 7.7% (interquartile range 5.3% to
12.0%), and the mean LVEF and transvalvular gradient were 30.1 ± 9.7% and 25.4 ± 6.6 mm Hg, respectively. The presence
of contractile reserve was observed in 45% of patients at DSE. Mortality rates were 3.8%, 20.1%, and 32.3% at 30 days,
1 year, and 2 years, respectively. On multivariable analysis, chronic obstructive pulmonary disease (p = 0.022) and lower
hemoglobin values (p < 0.001) were associated with all-cause mortality. Lower hemoglobin values (p = 0.004) and moderateto-severe aortic regurgitation post-TAVR (p = 0.018) were predictors of the composite of mortality and rehospitalization due to
heart failure. LVEF increased by 8.3% (95% confidence interval: 6% to 11%) at 1-year follow-up, and the lack of prior
coronary artery bypass graft (p = 0.004), a lower LVEF at baseline (p < 0.001), and a lower stroke volume index at baseline
(p = 0.019) were associated with greater increase in LVEF. The absence of contractile reserve at baseline DSE was not
associated with any negative effect on clinical outcomes or LVEF changes at follow-up.
Conclusions TAVR was associated with good periprocedural outcomes in patients with LFLG-AS. However, approximately
one-third of LFLG-AS TAVR recipients died at 2-year follow-up, with pulmonary disease, anemia, and residual
paravalvular leaks associated with poorer outcomes. LVEF improved following TAVR, but DSE failed to predict clinical
outcomes or LVEF changes over time. (Multicenter Prospective Study of Low-Flow Low-Gradient Aortic Stenosis [TOPAS
Study]; NCT01835028)
J Am Coll Cardiol. 2018 Mar 27;71(12):1297-1308. doi: 10.1016/j.jacc.2018.01.054.

LFLGAS

Baseline LVEF: 40-45%

DSE LVEF: 50-55%

Normal-flow, low-gradient aortic stenosis with preserved ejection fraction

Male dyspnea on light effort since
December 2017
Referral due to “severe” AS
Stress Echo Sup Bicycle + TEE

Female 6yrs post TAVR
Dyspnea on light effort despite diuretics >> Stress Echo Sup. Bicycle
Severe low-gradient AS with preserved LVEF?

Female 6yrs post TAVR
Dyspnea on light effort despite diuretics >> Stress Echo Sup. Bicycle
not DSE despite “symptomatic”

AS. Conclusions
• 1. Continuity Equation ( Pressure
Recovery, Zva)
• 2. AVA planimetry + LVOT measurement
(TEE)
• 3. Low gradient/flow AS >> DSE
• 4. Low flow AS with preserved LVEF
>>Supine bicycle stress echo

