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Low-Gradient
Severe Aortic Stenosis
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Severity of Aortic Stenosis

Indicator Mild Moderate Severe
Jet velocity (m/sec) <3.0 3.0-4.0 > 4.0
Mean gradient (mmHQ) <25 25 —-40 > 40
Valve area (cm?) > 1.5 1.0-15 <1.0

30% of pt: AVA < 1.0 cm? + mean PG < 30mmHg



Case : 70 yo Man with Dyspnea

[ 4

1
3V2¢-S

ECHO
General
S8dB T
Gain= 0
N O
HR= 90b}
{f




1:UT:U7 pr

Case : 70 yo Man with Dyspnea
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mean PG = 18 mmHg

Low-flow, low-gradient severe AS



Case : 70 yo Man with Dyspnea
Low Dose Dobutamine Echo
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PW Depth=100mm

PW Gate= 5.0mm
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Severe AS
with LV dysfunctlon d/t afterload mismatch
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AVA= 3.14 * 9/52
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Pseudo severe AS
with LV dysfunction d/t myocardial disease
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AVA= 3.14 * 8/36 = 0.7cm?

AVA= 3.14 * 12/40 = 1.04cm?




AV Calcification: True vs Pseudo

Pseudo-Severe AS True-Severe AS

AVC Score =737 AU AVC Score = 3,127 AU
AVC Density = 194 AU/cm? AVC Density = 753 AU/cm?
AVA = 0.88 cm? MG = 18 mm Hg AVA = 0.64 cm?; MG = 26 mm Hg




TAVR in Patients with Low-Flow, Low-Gradient Aortic Stenosis

Contractile (Flow) Reserve
1SV 220%
(45%)
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* LVEF =40% Dobutamine
* AP <35 mmHg Stress-Echo
= AVA <1.0 cm? n=234

n = 287
No Contractile (Flow) Reserve

15V <20%
(55%)
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With Contractile Reserve
Log Rank: p= 0.704 — Without Contractile Reserve
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—— With Contractile Reserve (n = 34)
—— Without Contractile Reserve (n = 60)

Ribeiro, H.B. et al. J Am Coll Cardiol 2018;71(12):1297-308.




EOA <1cm?’, MG <40 mm Hg, and LVEF <50%

Dobutamine stress echocardiogram
Increase 5V =20% Increase 5V =20% Increase SV <20%
MG =40 mm Hg MG <40 mm Hg (no contractile
EOA <1.0 cm® EOA >1.0 cm® reserve)
True severe AS Pseudo severe AS Favor TAVR if AS
deemed severe
by MDCT Ca?*
©=1,200, & 22,0007
Medical therapy vs.

consider enrollment in

Heart team risk
TAVR-unload trial

assessment
Intermediate, high,
or extreme risk Low risk for SAVR
TAVR TAVR vs. SAVR pending low-risk trials results

Favor TAVR if noninferior




Case
75 YO Gentleman with SOB
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1 AV Vmax 3.54 m/s| LYOT Vmax
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Vmax: 3.5m/sec, Mean PG: 28mmHg, AVA: 0.7 cm?

Paradoxical LFLG AS



Normal-flow AS Paradoxical low=flow AS

Paradoxical
Low-flow, Low-Gradient
Severe AS
with Normal EF

End-diastole \\\
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LVEDV = 115 mL LVEDV = 85 mL

LVEF = 60% LVEF = 60%
SV=70mL SV=50mL

SVi = 39 ml/m? SVi =28 ml/m?

AVA = 0.7 cm? AVA = 0.7 cm?

AP rean = 45 mm Hg AP prean = 25 mm Hg

Z,, = 4.2 mm Hg/mlL'm? Z,, = 5.2 mm Hg/mlL'm™




Intervention vs Conservative

. . o aln s . . . Hazard Ratio
Low Gradient Aortic Stenosis with impaired LV Ejection Fraction [95% Confidence Interval]
1

Maninetal. 2003 jrifd 0.30[0.17-0.53]

Low Gradient Aortic Stenosis with preserved LV Ejection Fraction and Low Flow
Tarantini et al. 2011 0.08 [0.02-0.52]
Clavel et al. 2012 0.50 [0.25-0.99]
Eleid et al. 2013 0.29 [0.14-0.58]
Herrmann et al, 2013 0.38 [0.16-0.87]
Mohty et al. 2013 0.23 [0.09-0.59]

Ozkan etal. 2013 H—l 0.64 [0.46-0.88]

Low Gradient Aortic Stenosis with preserved LV Eje r;tmn Fraction and Normal Flow

Tarantini et al. 2011 i 0.32[0.17-0.58]
Eleid etal. 2013 e ] - 18 [0.70-1.93]
Mohty etal. 2013|  -@=—d 0.21 [0.12-0.38]
Ozkan et al. 2013 —— | 0.40 [0.20-0.82]

Low Gradient Aortic Stenosis with preserved LV Eje ction Fraction

Tarantini et al. 2011 0.27 l'-"-'-lf'*'U--':"fr;
Makty et al. 2013 0.23 [0.09-0.59]

Ozkan et al. 2013 0.54 [0.32-0.94]
Taniguchi et al et al. 2017 0.46 [0.32-0.67]

1.0 1.5 2.0 25
Hazard Ratio of Aortic valve intervention (SAVR or TAVR) vs. Conservative management

Carvel MA et al, Circ Interv 2017



Indication for LFLGAS with Normal EF

Intervention should be considered in symptomatic pts with

low-flow, low-gradient (<40mmHg) AS with normal EF after llal C
careful confirmation of severe AS

ESC Guideline, 2017



Low-Gradient Severe AS

Low-flow, low-gradient
> Reduced EF vs Normal EF

Normal —flow, low-gradient
> Small body size: 0.6cm?/m?
> Inherent limitation of the Guidelines
> Measurement error
»LVOT diameter
»CW Doppler
»LVOT PW Doppler



Relation of AVA to Gradient

Aortic valve area (cm2) Mean gradient (mmHg)




Echo Measurement of AV Area

TV LVOT

AVA = A o1 X

0.785 x (LVOT diameter)?
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Measurement of Annulus




: &

OT diameter 2.4 cm; AVA 0.9 cm2”

C % Annulus Diameter
3.0cm 2.4 cm

o BTY, o S -
Perimeter: 88.4 mm



Aortic
Stenosis

Severe, n (%)

Moderate, n (%)

AVAI, ecm?im?

Normal Flow — High Gradient

AVA: LVOT Planimetry by CT
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Reclassification of AS Severity using CMR
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82yo Man, dyspnea, DMESRD
s/p PCI on mid LAD

1 AV Vmax 3.54 m/ e
\ AV Vmean 2.61 m/ R
. AV maxPG  49.99 mmH i,
AV meanPG 30.17 mmH ,7‘1%\
AVEnv.Ti  328.72m S S S
AV VTI 85.70 c 8
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82yo Man, dyspnea, DMESRD
s/p PCI on mid LAD




Low-Gradient Severe AS

Low-flow, low-gradient
> Reduced EF: dobutamine echo, AVC score
> Normal EF:; careful confirmation of severe AS

Normal —flow, low-gradient
> Small body size: 0.6cm?/m?
> Inherent limitation of the Guidelines
> Measurement error



