Echographic evaluation of aortic stenosis
in patient with dialysis and AV fistula.
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P = 5
SYMPTOMS in@sé"‘vere AS and CKD G5D
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Insufficient h"terature
Atypical g symptoms -
Dyspneﬁ and presyncope : overlap ++ with othep®

prevafent conditions in CKD G4 to GsD such@s
VQ}ume overload and anemia &

&ﬁed fla ]gs intradialytic hypotension, dey%lopment
of atrial dysrhythmias in the peridialysis period,

and symptoms of extreme fatigue &
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— maintain a high index of suspmlon for this high-
risk condition +++. &
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Defini}iﬁ'n of severe AS
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@’oppler velocity index < 0.25 (VTI ot/ VT 4 >
. Vlsual assessment of aortic valve cusp caLcﬁlcatlon/moblllty
« Anatomic AVA by planimetry (2D/3D) < 4@*0m2
« Acceleration time (AT) > 110 msec. <"
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* AT/ET >0.36 (ET: ejection timey”
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Assessment of AS hemodynamic severity

@Q{b
« Vmax =4 m/s oo*&
 Mean pressuregradlent =2 40 mmHg

. AVA < 1 cm®or 0.6 cm2/m2 (continuity equation)

& &

* Measurements influenced by several factors : &
> measurement errors N

&O

> low-flow state (CKD +++) or high-flow states “(AVF in CKD)

» and increased left ventricular afterload @éiused by hypertension
i
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VTI

Give also Vmax



Pitfalls in AS.€valuation in CKD patients
fb&Q}\%
-~ LVOT
R (L\ﬁzx Vzg@o > Severe calcifications of the aortic annulus
” extending to the LVOT

29
N\
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> Frequent basal septal hypertrophy (¢,
septal bulge), leading to underegéimation
of LVOT AND flow acceleratigf in the
LVOT that invalidate AVA 0(;,n&ffculz:ltion by
the continuity equatior(}}?p‘Oé
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VTI po




= Hybrid AVA
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To overcome the risk oﬁlnderesumatlon of LVOTd by 2-dimensional TTE,
Hybrid AVA can beg é’alculated from the LVOT area obtained with 3-

dimensional TEE?pCMR and flow velocities measured by Doppler with TTE.

Given that hﬁirld AVAs (especially those obtained by CT-Doppler 1mag1ng) afe
systematlgé‘ﬂy and substantially larger than the standard AVA measured by
TTE, sq&fle studies suggest using a larger cutoff value of hybrid AVA to gléefme
SEVe{éE% AS (=<1.2 cm2 rather than <1.0 cmz2; Table 1)

LVOTd 1: 18.4 mm AVA 1: 0.80 cm? LVOTd 4 or 5: 21.5 mm AVA: 1.03) 4 LVOT perimeter: 73mm
LVOTd 2 or 3: 18.0 mm  AVA 2 or 3: 0.76 cm? LVOT area: 423 mm? Hybrid AVA: 1.26 cm?
DVI: 0.30

Figure 3. Measurement of left ventricular outflow tract (LVOT) diameter (LVOTd) in patients with aortic stenosis (AS) and
chronic kidney disease (CKD).
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Assessmept of anatomic AVA

« 3D TEE : more accurate ; measurement of the smallest and«fﬁore restrictive valve

G"o

orifice %ef\
« Planimetry challenging and inacuurate in case of ext%a%lve cusp calcifications
(CKD ++, dialysis ++) «o

* Anatomic AVA : to be used with caution and mtgﬁfated into a multiparametric
approach because it may underestimate AS s%verlty compared with
hemodynamic parameters.
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mpact of AV fistula in AS assessment.

N
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AVF 7 preloag‘,\ecardlac output, and transvalvular flow.

&

AVA = 0.785 x (LVOT)2X VTl | ¢

VTl ag Q@b

* Ina high-flow state, VPeak and APm are -
and may overestimate the severity of AS&‘Q’

« AVA and Doppler velocity index are gzﬁd may

underestimate the severity. Q&

- AVF fistula compression theoncaB"f/ interesting
to reassess AS severity during ghe TTE
examination but not recommanded because of
higher thrombotic comppﬁcatlons

- If presence of AS- re}é\ted symptoms or left
ventricular systotli?c dysfunction and a high-
flow state showoing a severe APm (=40 mm
Hg) or VPeacl%(>4 m/s) => consider
hemody@a\mlcally significant AS.

VTI po

Give also Vmax
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Impact of AV fistula in AS assessment.
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The high-flow state mduced by AVF may cause right ventricular
overload, dllatlon,o‘and dysfunction in patients undergoing hemodialysis.

In CKD G5HDQ ‘the AVF artificially increases left ventricular prelo@ad
and may 1 mﬁsk an underlying low-flow STATE. &

\<‘

Patlentsﬁflth CKD G4 to G5D often have : -

&0
uﬁpalred myocardial contractility &,Q@@Q
c’\hlrmted contractile/flow reserve during dobutamine strg,%s

echocardiography, sometimes limiting the ability to ﬁormahze their

flow rate with dobutamine. «°°

For CKD G5HD, the TTE examination for the aﬁsessment of AS
should ideally be timed on the day after heﬁiodlalysm when he-
modynamics are presumably optlmlzedqg
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No contrast enhancement, no 3 Blocker

Agagston method
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Peak density scorg?
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\@gion 1.Score=15*3 =45

O
Region 2. Score =30 *4 =120




X
0"9

>

-

0
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CALCIUM SCORING and AS severity
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Relative Risk of Mortality

CALCIUM SCORING and AS Prognosis
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Impact of AVC Burden on Mortaéi@ in Patients with AS, D Effects of AVC Burden on Survival in Patients
by S@Qf‘\ with AS Under Medical Treatment
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APm 2 40 mmHg
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DIALYSIS
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| Assessment of Aortic Stenosis Severity |
No i ¢ T ¢ Yes
/ . 1. Transvalvular Aortic Velocity and Gradient N . -
> I Low-Gradient AS | g ‘\\-%l V peat >dm/s and APm > 40mmHg? | ngh-c radient AS I
)
&
e,@% v
H P No N .
Aorﬂ: Valvs Area P ._.: Moderate AS I Aortic Valvs Area
< I.0cm*? 'b<\' < [.0em??
X
23 - ,
Yes (Discordant Grading) % Yes No (Discordant Grading)
\
(,;QO
& Rule out measurement errors Rule out measurement errors
S
Qﬁo and consider other parameters and consider other parameters
@ to corroborate AS severity to corroborate AS severity
¢ - Indexed AVA < 0.6 em¥/m? - Indexed AVA > 0.6 cm*/m? <@
<0 -DVI<0.25 -DVI20.25 \\
o - Hybrid AVA 1.2 em? - Hybrid AVA > 1.2 em? (s\\Q
@& N
@Q\ Yes l No Q,é\
Dol{ﬁ?amine L 4 ) ) (t}e
stress e¢Rocardiography e X LVEF NG » Low-Flow State High-Flow State _ _ _°% _ _ é} Yes
S§increase by > 20% < 50%? SVi < 35ml/m?*? SVi = 75mi/m?? Q )
Gand result conclusive? ((\Q)
NS Yes No Yes
Qg) No ;QOO
9 ©
N D) Yes Calcium scoring by non-contrast CT No @g\*ere AS
9 - 2 12004U in women — Q;Q Unlikel
Q’Q - 2 20004U in men nitkely
@
L &00
APm 240 mmHg %/
Or i \%]
Projected AVA < 1.0em’ Yes Yes Yes Yes C\
Yes \‘Q’
No .\\\?J L 4
A 4 Classical (Reduced LVEF)| |Paradoxical (Normal LVEF) Normal-Flow,_ O] High-Flow, High-Gradient
| Moderate AS || Low-Flow, Low-Gradient || Low-Flow, Low-Gradient Low-Gradi@\? High-Gradient Severe AS
Severe AS Severe AS Sever@\& Severe AS -
- - - AVR (Class I)
AVR (I1a) AVR (IIa) Con@der AVR* AVR (Class )# If symptoms and/or
If symptoms M 'symptoms If symptoms and/or LVEF<50%
v LVEF<50%

Figure 2. Suggested algorithm to confirm aortic stenosis (AS) severity and to classify the hemodynamic pattern in patients with

chronic kidney disease (CKD).

Shroff and al. Circulation 2021




Calcg)um scoring by non-contrast CT
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- 212004
- 2 20004

&
A\ | Assessment of Aortic Stenosis Severity |

- 4 i % Yes
Transvalvular Aortic Velocity and _Gradlent N | High-Gradient AS |

Vo 2 4m/s and APm 2 40mmHg? l

Moderate AS | Anrt:’: lV:Ivg]Area
o) cm*

Aortic Valve Area No . I

< 1L.0cm®?

Yes (Discordant Grading) Ne Yes No (Discordant Grading) {
N

gé‘vere AS

L in women *Q Unl[keh’

L in men

ana resuir conciusve:

— e
Yes Calcium scoring by non-contrast CT ' No Severe AS
- 2 12004U in women \e — Unlikel
- > 20004U in men <9 ey
.
AP > 40 nomHg )
or 3 e’
Projected AVA < 1.0cm” Yes Yes Yes Q,C\ Yes
Yes ‘Q}%
<
No (22 L
Classical (Reduced LVEF)] [Paradoxical (Normal LVEF) mal-Flow, High-Flow, High-Gradient
| Moderate AS I Low-Flow, Low-Gradient Low-Flow, Low-Gradient w-Gradient High-Gradient Severe AS
Severe AS Severe AS \}(O Severe AS Severe AS -
X x A( z P AVR (Class I)
AVR (Ila) AVR (IIa) (')\‘~ Consider AVR* AVR (Class I)# If symptoms and/or
Ifsymptom;.@ If symptoms If symptoms and/or LVEF<50%
@V LVEF<50%
N,

Figure 2. Suggested algorithm to confirm aortic ste@qgis (AS) severity and to classify the hemodynamic pattern in patients with

chronic kidney disease (CKD).

Shroff and al. Circulation 2021
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Cohclusion

6@

Assessment ofaAS severity difficult in case of AVF
Multlparamétrlc assesment :

. Vmax@ 4 m/s and mean pressure gradient = 40 mmHg ;¢

o LVEF &

o Calc1um scoring ++ o
%©c3 AVA <1 cm? or 0.6 cm?/m? (continuity equatlon) or planimetry
* Annual progression of echographic parameters ++°
Symptoms (remember the red flags) @&«*@%
Heart-Kidney Team : therapeutic project (gv‘ansplantatlon
TAVI/SAVR), expected quality of life, comorbldltles

N4






