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IMbpuoreHes

Post-Fertilization Days

18 24 26 29 35 37 39
Heart tube —
Heart loop e
Aortic arch/pulm art _—y
Ventricular septation —
Outflow tract separation —_—
Semilunar valve formation -
Ductus arteriosus —

% KpacHbIn — nepBas cepaevHasl nnacTuHa
% XenTtbi — BTOpas cepaeyHas nnacTuHa

% CuHUN — cepaeYHbIN HEPBHLIN rpebeHb



IMbpuoreHes

1AopTa

2 KoHOTpyHKarnbHas ckraaka

3 J1€éroyHbIn cTBON

4 3aHAA aopTanbHaa CTBOPKA
5JleBaga aopTtanbHasi CTBOpKa
6 [NpaBas aopTanbHas cTBOpKa
7 NpaBas cTtBopka K

8 NepegHas ctBopka INK

9 JleBas ctBopka K

Sinus venosus

Vitelline veins



IMbpuoreHes

Dorsal valve swelling

Right bulbar
ridge




HopmanbHasa rucrtonorus
aopTanbHOro KnanaHa

Endothelal censhortic Side Interstitial Cells
-SMCs

-Fibroblasts
A -Myofibroblasts




HopmanbHasa aHaToMuUA
aopTanbHOro KnanaHa

«* 3 cTBOpKM B hopMe nonymecsiLa
3 KOMUCCYPbI

3 cUHYyca

donbpo3HoE KonbLO
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- Sinutubular junction
~ Crowndlikering

Anatomic ventriculo-
arterial junction

Virtual ring formed by
joining basal attachments of

aortic valvar leaflets
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‘ Anatomic
VA junction

Virtual ring formed by
joining basal attachments
of aortic valvar leaflets
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[MlapacTepHanbHada npoaonbHaA OCb

* [lnacTtona  Cucrtona




KopoTkaa ocb

e [lnactona e Cuctona

Y or inverted Mercedes-Benz sign



AnunkKanbHoe «nNATUKamMepHoe»
ceyeHue




HaporpyaAvHHbIN QOCTYynN
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2D n 3D nsobpaxenne AK

PAT T: 37.0C
TEE T:40.3C




B3ianmooTHoweHna AK n MK B 3D




UMSXO. Pexxum X-plane
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B0O3MOXHOCTU 3axoKapauorpagumn

Mopdonorma aopTanbHOro KnanaHa
PyHKUMA NeBOro xenynoyka

[paaneHT/AVA
OueHka cTeneHun peryprutauum



AOPTANbHbLIA CTEHO3



[TaumeHT Cc aopTanbHbLIM

CTEHO30M

» XKanobbl, aHamMHe3
* AycKkynberauuga
« OKI, XMOKI

« OXOKI (TpaHcTOopakanbHag,
TpaHcnuwiesogHas)

» CTpecc-TecCTbl

* JlabopaTopHble TeCThI, DOMapKepb!
« MCKT

* MPT ceppua

o [1OT-KT



DTUOIMOrnst aopTarbHOro CTeEHO3a

Bone3Hn HakonneHus

— Towe
— ®abpu
3-x nonynyHHbI AK — AnKanToHypus

* [unepypukemud

* [unepnapartnpeos
2-X NonynyHHbIn AK * boneshb Mefpkera

* Onyxonu knanaHoB
« KapunHounpg
« HLABZ27 BanbBynut

. * Bloch Sulzberger
PeBmaTnyeckumn syndrome(Incontinentia Pigmenti)

* WH®. aHgokapant
 [omosurotHaa 'XC tun |l
 Pseudoxantoma elasticum
* BpoxageHHbin

«[dereHepaTuBHbLINY



ATUNONOrnst aopTarbHOro CTeHO3a

Normal Rheumatic Calcific Bicuspid




AHaTOMMYecKada oLueHKa

[lapacTepHanbHoe cevyeHune no ANMMHHON U KOPOTKOW OCU
[0 KonnyecTtBo CTBOPOK

0 NoaBMXXHOCTbL, KanbLMHO3, CMAsgHHOCTb KOMUCCYP

Co4eTaHue 2D v A0NmrepoBCKNX METOAUK NMO3BOJIAET
ornpenesintb ypoBeHb O6CprKLI,I/Il/I KinafnaHHYo, noa U
HaKranaHHYyo

UM3XOKI npu cybonTnmarnbHOM KayecTBe N300pakeHus



bukycnupanbHbin AK

«» [lnuHHasa napactepHanbHasi oCb
0 AnMmMeTpuyHoe CMbikaHne
0 Cuctonunyecknun npornod

0 [dwnactonuyecknun nponanc

< Y neten Mm.0. CTEHO3 6es

BblIPpa>XeHHOIo KalribLiMHO3a



bukycnuaanbHbIN aopTanbHbIW KnanaH
(anugemmonorus)

1-2% obuwewn nonynsauun (Fedak PWM, Circ. 2002; 106: 900-904);

0.75% y manpunkoB n 0.24% y geBoYeK LWKONbLHOIoO Bo3pacTa
(Basso C et al., Am J Cardiol. 2004; 93: 661-663);

4.6 Ha 1000 »xkneopoxaeHHbix: 7.1/1000 maneunkos n 1.9/1000
OeBOYeK (Tutar E et al., Am Heart J. 2005; 150: 513-515);

NHorga Hacnenyetcsa (AL ¢ Bap. NeHETPAHTHOCTbLIO). YacToTa cpeau
4Yr1eHOB CEMEWN, HE NMeoLLnX nNposiBNneHnn 37%.



bukycnuaanbHbIN aopTanbHbIU KnanaH

* BeposaTHO reHeTnyeckoe 3aboneBaHue

* [eHbl-kaHOMOAaTbI
— NOTCH 1

— ubiquitin fusion degradation 1-like gene (UFD1L) —
(dHAND-dependent gene)



bukycnuaanbHbIN aopTanbHbIU KnanaH

(npooormkeHue)

« B bonblwmnHCTBE criyyaeB pa3BnBalOTCA gereHepaTuBHbIE
N3MeHeHus (BocrnaneHne, pmbpos, aHrIMOHEOreHeE3,
occudpukaums).

* CKOpOCTb 3aBUCUT OT CTENEHUN NCXOOHbIX NBMEHEHUN W
«TpaanunoHHbix ans AC» P
— BbICTpee npu nepegHesagHeM PacronoXXeHUmM KOMUCCypbl

* HopmanbHO pyHKUMOHUpPYOLWMn BAK

N3MeHeHHasa buomexaHuka,

boree wunpokas nnowagb CONnPUKOCHOBEHNSA CTBOPOK,
TYPOYEHTHbIN KPOBOTOK,

orpaHnyeHHast NoABMXHOCTb



bukycnnganbHbIM aopTanbHbIX KnanaH




bukycnuaanbHbIN aopTanbHbIU KnanaH
[laTonormna aopTobl

* [McTonornyeckn Bcerga UaAMeHeHa He3aBUCUMO OT
Hanndna AC mnm AH.

* VI3mMeHeHuns1 cpeaHero crnos cxogHble ¢ Habnogaembimum
npu cnHapome MapdgraHa

* MoxeT ObITb YacTblo cMHApPOMa Shone

(Shone’s complex)
— [lapawtoTtHbin MK
— KoapkTtauus aopTbl
— CybaopTarnbblii CTEHO3
— HapgknanaHHoe ¢pnbposHoe konbuo MK



bukycnnganbHbIM aopTanbHbIX KnanaH

AopTorpagus PeHTreHorpaMma
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OaHONONynNyHHbIN aopTanbHbIA KnanaH

METRIC 1

-

' s

y - -4




Normal Tricuspid

Acommissural

Absent
commissure

Central or
eccentric

opening

Absent
commissure

Fig. 1. Slit-shaped and pinhole shaped unicuspid aortic valves



OaHONONYMYHHbIN
O4HOKOMMUCCYpanbHbIM KrnanaH

Roberte W C ef al Circiilation 2005-111-09N-Q)K8



OOHOMONYNYHHbIN
aKkoMmccypanbHbIX KnanaH

Roberts, W. C. et al. Circulation 2005;111:920-925



OaHononynyHHbIN
aopTanbHbIM KnanaH




Sinus of Valsalva

A Commissure of the Aortic Valve B -~

, 4  Ascending
AorticValve ——p®* Aorta

- W’/’a’ -

Left
Ventricle

Right
Ventricle

— —

Eccentric orifice of the
Aortic Valve



CknepopgereHepaTUBHbIN

CcTeHOo3 TpexcTBop4aToro AK

+» KanbunHo3 Ha aopTarnbHoU cTopoHe AK
(y3enkn)

% HET cnusiHusa komuceyp
% CBoboaHble kpast HE BoBne4veHbl
+» KnanaH oTKpbIBaeTCH

3Be3006pa3Ho




B0O3MOXHbIN MexaHn3M pa3BUTUA
KanbunHo3a AK

Circulating monocytes

Macrophages ’ — TGF B

PDGF

2
I I G I LRI > \/o|\var fibroblast cells

l Proliferation

@@ e e D@ Pre-osteoblast

l Matrix synthesis

Osteopontin
Alk phos
cbfal

CO )CO DCO )CO )CO)CO) Osteoblast
|

Bone formation

Rajamannan N.M. et al., Heart 2003;89:801-805



BO3MOXHbIN MeXaHU3M pa3BUTUSA
KanbumHo3a AK

T-lymphocyte

!

T-lym phocyte

Aortic side

Endothelium

tiL-13 t TGF-IB

Monocyte

!

T

LDL lipoprotein

Oxidized LDL

Apoliprotein B
(ACE co-localized

Foam cell with ApoB)

t Osteopontin < \'}
tMMP Valvular Calcium nodule and
t Tenascin C Fibroblast myofibroblast bone formation
i L el
v TGF-1B3

N

Cell proliferation
and martrix synthesis

Osteopontin
Oxidized lipids
Other growth factors



VALVE HISTOLOGY SHOWING PROGRESSION OF THE DISEASE

Initiating factors: Disease progression: End-stage disease

Bicuspid valve Age and sex

Genetic factors Increased serum lipids

Shear stress Increased blood pressure

Dlabepes and metabolic syndrome
Early lesion Smoking
T cell LDL Monocyte -
Aorta
=)
Endothelium ! -
-
Phenotypic transformation

Wnt3, Lrp5, and B catenin _ <

Fibrosa \> Calcification
Increased alkaline phosphatase

Osteoblast Increased BMP-2

ey -~ = Increased osteocalcin ==

“Ventricalaris —— —— — —< - — ﬁ}‘:}\c/__
Left ventricle

A

Aortic sclerosis Mild-to-moderate aortic stenosis Severe aortic stenosis

DOPPLER AORTIC JET VELOCITY

o 0 — 0 0
1 1 - 1 - 1
§2— 2 - 2 - o=
E 3 3 3 - 3 -
4 - 4 - 4 - 4 -
5 5 5 5 -

Normal Aon‘icisck_erosis Mild-t_o-moderate Severe aprtic




KanbunHo3 AK 6e3
doopmupoBaHua AC
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Calcific Aortic Stenosis

KanbuunHOo3,
HEeNnoOABWMXXHOCTb
nonynyHumn AK




CteneHu kanbumHo3a AK







Increased Valvular
Fluorodeoxyglucose Uptake In
Aortic Stenosis

No AS Mild AS Moderate AS Severe AS

Fused
PET/CT

(J Am Coll Cardiol 2011;57:2507-15)




PesmaTtundecunm AC

L0

Area = 0.95 cm?



[MoaknanaHHbIn AC

(1) ToHkaga guckpeTHad membpaHa , cocTosuas n3
9HOOKapanarnbHOW CKNagdku 1 coef. TKaHu

(2) PnbpombILLEYHbIN rPebEHb
(3) Andpdpy3HOe TyHHENEBUOHOE CyXeHne

(4) AHomanbHaga TkaHb annapaTta MK

RHSC GLASGOW



HapknanaHHbin AC

» Tonctoe dnbposHoe KornbLo Hag AK
AopTa B BUAE NECOYHbIX YacoB




OueHka cteneHun Taxectn AC

HenHBa3nBHbIE MeTOdbl
- dnsmkanbHoe obcnenoBaHue
- OxoKI (,u,onnneporpacbm;l, peXumbl 2 u 3D)
- MPT
- MCKT

IHBa3BHbIE METOAbI
- Katetepusaumsa 1 MaHOMeETPUS
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Table 2 Measures of AS severity obtained by Doppler-echocardiography

Cut-oft for
Units Formul&/method severe Concept Advantages Limitations
AS jot velocity'® 15 m's Direct measurement 4.0 Vealocity increases as Direct measurement of « Comact
stenosis seventy velocity. Strongest measurament
incraases predictor of clinical requires parallal
outcomea aignment of
ultrasound beam
« FAow dependent.
Mean gradient'” ' mmHg AP =Y 4N 40 Pressure gradient e Meaan gradientis e Accurate pressure
calculated from obtainad by tracing gradients dapand on
velocity using the the valocity curve accurate velocity
Bernouli aquation e Units comparable to data
invasive « FAow dependent
measuraments
Continuity equation cm? AVA = (CSA yor x 1.0 Volume flow proximal to e Measures effective Requires LVOT
valve area’® '® VTlyor ) /NTlay and in the stenotic orifice area diameter and flow
orfice is equal e Feasible in neary all velocity data, along
patients with aortic velocity.
o Relatively flow Measurement aror
indepandent more likely
Simplified continuity cm? AVA = (CSAyor ¥ 1.0 The ratio of LVOT to Uses more easily Lass accurats if shape
equation'®'? Vevor ) Nay aortic velocity is measured valocities of velocity curves is
similar to the ratio of instead of VTls atypical
VTls with native aortic
valve stenosis
Velocity ratio’?° Nona VR= %lfl 0.25 Effective AVA Doppler-only method. Limited longitudinal
exprassedasa No nead to measure data. Ignores LVOT
proportion of the LVOT size, loss size variability
LVOT area varnability than beyond patient size
continuity equation dependence
Planimetry of anatomic cm? TTE, TEE, 3D-echo 1.0 Anatomic (geometric) Useful if Doppler Contraction coefficient
valve area”'** CSA of the aortic measuraments ara (anatomic/effective
valve orffice as unavailable valve area) may be
measured by 2D or variable. Difficult with
3Deacho savere valve
calcification
LV % stroke work loss™ % HSWL = = 100 25 Work of the LV wasted Very easy to measure. Aow-dependent,
each systole for flow Related to outcome Limited longtudinal
to cross the aortic in one longtudinal data
valve, exprassadasa study

% of total systalic
work



OueHKa TSXXeCcTn aopTanbHOro
cTeHo3a CTtaHgapTHbIM noaxon
(knacc 1)

* MakcumanbHaa CKOpOCTb KPOBOTOKA
(V max)

« CpeaHnun rpagmeHT gasnenumsa (Ap mean)

» PacyetHaa nnowagb AK (AVA) no
YpaBHEHUIO HEMNPEPLIBHOCTM NOTOKA



MakcmnmanbHasa CKOPOCTb KPOBOTOKA

* AP max=4v?2

« BapnabenbHoOCTb AV max/ LVOT
— BHyTpUnccnegosarenbckas 3,2% / 3%
— MmexuccnenoBsatenbckaa  3,1%/3.9%



3aBUCUMOCTb 3HA4YEHUS MaKCUManbHOMU
CKOPOCTHU OT YIJia pacxoxgeHun4d Jyiyda U noToKa

Blood velocity

VELOCITY ERROR (%)

100
80

60

40

Doppler velocity 20}

Blood velocity =

cosine o oo° 125° .;o" 459 e.o" 7'5" 9;)°
DOPPLER ANGLE
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CocTaBHble YacTu
CTEHOTUYECKOro noToka
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OOOLIEHKa rpagveHTa

eClni He B LleHTpanbHOW
4acTu NOTOKa




HeynoenetBopuTtenbHas gopma
NnoTOKa

-KapaHgalHbIn gaTymk

-[lonnno3numnoHHoe uccrneno
(gocTynbl)

-I3meHeHne nonoXeHmna naymneHTa

-[MpuBnevYeHne Hanbdonee onbITHOIO
crneumanucra



[Tonnno3numnoHHasa gonnneporpadoua




Aortic Stenosis (AS)

il Ascending
-+ “Aorta
Thickened e
A P ol HAn.Iltic\\ /
3 G -
AN - 3 - valve

Aortic b |
valve (AV)
BN L |
= SW(voT
T Cha = e “\'
LW outflow - -_——
tract (LVOT) —

“i. AS color

ll Doppler jet

we  AS color
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AopTarnbHbIA NOTOK

N3
NpPaBoro napacrtepHaribHOro n NATNKaMepHoOro ce4eHn4

PHILIPS AR3ASIE 08/05/2009 19:18:18 TIS0.6 MI0.1 PHILIPS AR3ASIE 08/05/2009 18:41:10 TIS0.6 MI 0.1

04191820090508 Philips Medical S5-1/Adult 04191820090508 Philips Medical S5-1/Adult

FR 20Hz m3mt | FR 17Hz ¢ AVVTI 131
14cm +64.1 18em Vmax 470 cmis,}83.9

a 0%
) & @ 1.8MHz I' 2 i Vmean 325cm/s|.

0 0 "%
03%(/; : W 3508z C555g X Max PG 88 mmHg
P Low P Low Sy 7 Mean PG 50 mmHg#
\Ne VTl 98.5 cm
AV VTI
Vmax 493 cmis .
Vmean 331 cm/s-63.9
Max PG 97 mmHg °™
Mean PG 51 mmHg
VTI 101 cmr
+ AV Vmax Js
Vmax 480 cm/s
Max PG 92 mmHg,

I

--2.0
--3.0

--4.0

--5.0

150mm/s 100mm/s

67bpm
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HaarpyouHHbIM OOCTYN

SSN transducer
Short-Axis: [ “ W

Suprasternal Notch (SSN)
Short-Axis Scan Planes

SSN =
— T

" . Index mark
— S ~4 o'clock

4 AIigFt ~parallel
“ to sternum |

Ascending
Aorta
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CyOKocTarnbHbIV OOCTYIM

SC-RVOT: subcostal right
ventricular outflow tract plan

transducer (2) SC-LVOT: subcostal left
index mark ventricular outflow tract plan

- Xiphoid process @ SC-4C: subcostal four-
chamber plane

..

BE Bulwer, MD

Left Lateral
Supine Views






Time Relationships

MV opening ovs
C OSlng

~ AoVclosing ~ AoVopening

s Dinetole




Differentiating Aortic and Mitral Flow

d 2 misec
i
50mm/s -1 SO mim /s
. mitral
aortic outflow

regurgitation



Mitral regurgit;tion :



iMitral stenosis . -
i



OTnnymnsa namepsieMblX MakCUMarbHbIX
rpaguEeHTOB NPV AOMMNIIEPOBCKOM
MccrnenoBaHnn N kateTepusanmm

Maximum
instantaneous 47N T % Peak to peak o?
gradient G i gradient o 0
150 S 9
P O O
o b . Mn O 2 O
: grad % 94°
: n(lcath) 100 oy
m Hg n=100
LV | r=0.93
? 50 SEE=10
Doppler 0
7] peax 0 50 100 150 200
Z« - - - velocity

Mean gradient (Doppler) mm Hg



HecooTBeTCTBME rPagNEHTOB
(OXOKI " nHBasnBHbIX)

dunanonormndeckne otnmumga (YO, OICC)
CHmXatoT TOYHOCTb UBMEPEHUN
* UI3MepeHne <3 UMKIoB Mpu CUHYCOBOM PUTME

‘U3MepeHne <5 UKMKIoB nNpu pubpunnaymm
npegcepaun

*y4eT He BCEero crnekrpa/npodunnsa noToka
*HETOYHOCTU namepeHunn BTJIK

*HeTo4yHas nokanusaymsa KOHTPOSIbHOMo oobema
[logknanaHHbIV rpagueHT

*Pressure recovery



ONeMeHTbl TrMapPoaANHAMUKNAL
deHOMEH pressure recovery

Flow velocity §f kimetic energy

— ><
pPressure f potential energwy
Pr rer \'/
- / essure recovery

- SRS j=— "=y
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OueHKa TSXXeCcTn aopTanbHOro
cTeHo3a CTtaHgapTHbIM noaxon
(knacc 1)

* MakcumanbHaa CKOpOCTb KPOBOTOKA
(V max)

» CpeaHnun rpagmeHT gasnenums (Ap mean)

» PacyetHaa nnowagb AK (AVA) no
YpaBHEHUIO HEMNPEPLIBHOCTM NOTOKA



CpeaHunn rpagmneHT gaBrieHus

PHILIPS AR3AS IE 08/05/2009 18:41:10 TIS0.6 MI 0.1

04191820090508 Philips Medical S5-1/Adult
FR 17Hz < AVVTI
L Vmax 470 cm/s +63.6
20 i Y Vmean 325 cmis .
05%2/)" 3 Max PG 88 mmHg
P Low oo SeE Mean PG 50 mmHgli
VTI 98.5 cm
AV VTI
Vmax 493 cm/s .
Vmean 331 cm/s-63.9
Max PG 97 mmHg °™s
Mean PG 51 mmHg
VTI 101 cmr
+ AV Vmax Je
Vmax 480 cmis
Max PG 92‘ m%Hgl_o

--2.0

100mm/s

67bpm




dopma gonnnepoBCKOro curHana
npun ymepeHHom n taxenom AC

AC -Tshxenbii, ecnm OTHOLWEHMEe MaKCMMaJIbHOIro K cpeaHemy Ap < 1.5

Moderate Severe e -~ T> 1HENuE

’
‘ ‘.'MO ol
-\ " !‘ ...‘ x ... . -
- '-‘ - :..-- - _‘..‘ ‘%
.‘;“ I I c
("N L..Qo. k.

mean AP= "2 peck AP mean AP = %3 peck AP

Chambers, J. Heart 2006;92:554-558



AP 3aBUCUT OT 0O bEMHOIO KPOBOTOKA

* AP cHmxaeTcs * AP yBennumnBaeTtcs
CHuxeHue YO YeenuyeHue YO
- Cncronunyeckas - AR
ancdyHkumna JIK
MR - Ctpecc
- Cepauud - PH
- [MnoBonemus

[loBbiweHne OINCC
(Al')



3Ha4vyeHuns rpagneHToB OaBNEHUA NPU
pa3fnn4HoOM OObLEMHOWN CKOPOCTU
KPOBOTOKAa U cTeHo3npoBaHnm AK

3.0

40/2520 45

5001 | { / iy i
0.8 valve area (cme)

300‘;"_3‘-: A o 04
200 " :' ‘ ; ;

/ — 0.2
100{/// -
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Aartic Valve Pressure Gradient (mmHg)



OueHKa TSXXeCcTn aopTanbHOro
cTeHo3a CTtaHgapTHbIM noaxon
(knacc 1)

* MakcumanbHaa CKOpOCTb KPOBOTOKA
(V max)

« CpeaHnun rpagmeHT gasnenumsa (Ap mean)

» PacyetHaa nnowagb AK (AVA) no
YpaBHEHUIO HEMNPEPLIBHOCTM NOTOKA



Onpegenexnne nnowagn oTBepCcTUS
aopTarbHOro KranaHa

 AHaTomMun4yeckas «ddhdbeKTuBHaA»
AVA
YpaBHeHne
[TnannmeTtpua 2D, 3D HEMNPEPLIBHOCTU
MPT MOTOKAa
KT

YpaBHeHune Gorlin



[TpuHUMN ypaBHEHUSA
HEeMPepPbIBHOCTM NOTOKA

&

YO BTJDX = YO AK

SV LVOT = SV AV




PacueT nnowaan aoptanbHOro oTBEPCTUS
Mo ypaBHEHWIO HENPEPLIBHOCTM MNOTOKA

SVav = SVvor-

AVA x VT V= ESAW{}T X W‘I_UDT

CoAor x VTlyor
VTlay

AVA =



YO BTITK(LVOT)= S Ivot * VTI Ivot

40dB 2 +/+1/0/1
PW Depth= 74mm
PW Gate= 3.0mm

CSA LVOT=0.785LVOT D2




Knaccudomnkaumsa crenenm tsxkectn AC

CTeneHb V | mean Ap | AVA, |VHpexc

TsokecTM AC | max, | mmHg | om? |AVA
M/C CM?/M?

Nerkun AC <3 <25 >1.5

YMepPEHHbIN 3-4 25-40 1-1,5

AC

Taxenbin >4 >40 <1 <0,6

AC




HeT eanHOro aHavyeHmna CKOpOCTH,
rpagneHTa unu nnowagn aoptanbHOro
KnanaHa, onpegengdioLwlero Hadyarno
KIMMHNYECKMX CUMNTOMOB Y MalMeHTOB.

C.M. Otto, 2006



OueHka nporpeccupoBaHnda AC

OTnnymnsa sHa4YnMbI rnpu -

— AV V max > 0.2m/s

— LVOT Vmax > 0.1m/s
—LVOT D > 0.2 cm

— AVA>0.15cm?



[TpUYMHBI HECOOTBETCTBUN MPAAUEHTOB U
AVA obLuume

1. Owmnbka nameperHna d LVOT
2. HeBepHasa no3uums KoHTpornbHoro oobema B LVOT
3. lHpgekcnposaTtb AVA npu

a. Pocte meHee 133 cm

b. BSA meHee1.5 m2

c. NMT meHee 22



Bo3moXHaa npuyvnHa 3aHMKEHUS
pac4yeTHou nnowagn AK




[TpenmyLlectBo 3D npwu
onpegenerunn nnowaan LVOT

. ‘ -'

C 7 Annulus Diameter

3.0cm | 24cm
. - :

%24.9mmy |
Perimeter: 88.4 mm



[TpUYMHBI HECOOTBETCTBUN
roagneHToB n AVA

oOLiume
1. Owmnbka namepenunsa d LVOT

2. HeBepHasa no3uums KoHTpornbHoro oobema B LVOT
3. lHpgekcnposaTtb AVA npu

a. PocTte meHee 133 cm

b. BSA meHee1.5 m2

c. IMT meHee 22



OWwmnbKM NO3NLIMOHNPOBAHUS
KOHTpOsbHOro oorema PW

eBEepHO
\
\  3aBbllUeHne

A

/_/_\

HopmanbHoe 3Ha4veHune LVOT TVI: 18-22 cm



[ 1PUYMHBI HECOOTBETCTBUN
roaganeHToB 1 AVA

oowme

4. OueHuTb TskecTb AH
5. NckntounTtb Bbicokun CB AVA = CSAWDT X W|WDT
a. YO no VTI LVOT W|A‘f

b.2D LV EF n YO

BeposTHbIE NPUYUHBI:

- BbICOKUIN cepaeYHbin BbIbpoc (aHeMuUsl, nnxopanka, 0epeMeHHOCTb,
doncTynbl, TMPEOTOKCUKO3, NHOTPOMHAsA CTUMYNALNS,
Basogunarauus)

- AopTanbHasa HeOCTaTO4YHOCTb
- Bbicokaga BSA



[ 1PUYMHBLI HECOOTBETCTBUN
roaganeHToB n AVA

oowme

4. INpnynHa Huskoro YO
- Cuctonunyeckas amcdyHkumns JHK | CSAor x Vot
-MH, MC AVA = VT
5. Ncknountb Bbicokmn CB AY
a. YO no VTI LVOT
b. 2D LV EF n YO

BeposATHbIE NPUYUHDI:

- HU3KNI cepaeydHbiv BbIbpoc
- MUTpanbHas peryprutauus
- Hn3kasg BSA



,D,OI'IOJ'IHI/ITeJ'I bHbl€ CMOCo0bI oripegerieHnd

TaxecTtun AC
MOI'yT 6bITb NCIMOJ1Ib30BaHbl B OTAOEJ1bHbIX cnyqas'-lx

1. «YnpoleHHoe» ypaBHEHWE HENMPEPbIBHOCTH

MOTOKAa
CSAvor = Vivor

Vav

AVA =

2. OtHoweHune ckopocTten/nHterpanos BTIDK/AK

VL‘-.-'DT

Velocity ratio =
Il"i,rf!ln‘-.-'

3. [Mnanumetpua 2D /3D TTE / TEE




[TnaHumMeTpuyecknn metoa onpegeneHnd
nnowagn aopTtanbHOro OTBEPCTUSA B
pexume 2D

OrpaHu4yeHus
PeBepbepauymn
3aTeHeHus
«Doming»

AHaToMUn4yecKkaq, a
He adpdPeKTUBHAS
AVA







arn

I'E, IEE, OU-ECN0

Area valve orifice as measured by | are unavailable. may be variable. Difficult with
i 2D or 3D echo. severe valve calcification.
LV % Stroke = Work of the LV wasted each
otk ks o S = AP 10 % systole for flow to cross the | Very easy to measure. Related to | Flow-dependent. Limited
2 : O NP+ SBP aortic valve, expressed asa | outcome in one longitudinal study. | longitudinal data
% of total systolic work
: Closer to the global hemodynamic | Introduces complexity and
Recovered ;r:ﬁ;englg‘e;ean:: abimn burden caused by AS in terms of | variability related to the
Pressure pogan AVA( AVA : SINY | adaptation of the cardiovascular | measurement of the ascending
: mmHg  |Pa=P =402 l distal to the vena contracta, : . .
Gradient AA AA Tl e e system. Relevant at high flow aorta. No prospective studies
18,32 ot P states and in patients with small | showing real advantages over
‘ ascending aorta. established methods.
, (As above) Most exact ,
Energy Loss AVA-AA /E\eltxvgletnt 0 ":;. m?cegy ?fl measurement of AS in terms of Intrp%qlg:es cio?;zl?ng ind
Index em’/m’ = / 05 Ut COMeTting 1or 1Al o dynamics. Increased =
3% AA-AVA recovered pressure in the prognostc vale n one measurement of the ascendiny
ascending aorta longitucinal st aorta. .
Global systolic load imposed | Integrates information on arterial | Although named ‘impedance’,
; to the LV, where the bead to the hemodynamic burden | only the steady-flow compone
:/;Ivﬂ:nggr i H mmz Ly= AP""+SBP 5 | numerator represents an of AS, and systemic hypertension | (i.e. mean resistance) is
P g SV accurate estimation of total | is a frequent finding in calcific- considered. No longitudinal
LV pressure degenerative disease. prospective study available.
Aortc Ve = Resistance to flow caused by | Initially suggested to be less flow- Elméideptrend:g ;% valle
; dynes/s/cm AP 4-v AS, assuming the dependent in low-flow AS, but ' prog it
Registance s | AT E = B0 rodynamics ofatubular | subsequentl showntonotbe | U ealsuc Mmathematic
wor ' Lvor (non fla) stenoss. e ngellmg of flow-dynamics of
Projected Valve Estimation of AVA at normal | Accounts for the variable changes gtrt‘::?r:\?&algtvftfm :; Show
Area at Normal 2 VA V(50— flow rate by plotting AVA vs. | in flow during DSE in low flow low
Flow Rate o | VA= AVA tVC-(250-0r)) 10 | g calculating the slope | gradient AS, provides improved arg;anrzec;o:;sr ;slca:“:g t&the
> of regression (DSE) interpretation of AVA changes | P

contractility reserve.




OndpdepeHumanbHbI gnarHos
oOCTpyKUMK BbiIXogHOro TpakTa JIXK

1. dukcmpoBaHHas nogknanaHHas
00CTPYKLUUS

2. dnHamnyeckaa cybaoptanbHas
00CTPYKLUUS

3. HagknanaHHbIM aopTanbHbIA CTEHO3



[OunckpeTHbIN cybaopTanbHbIN
CTEHO3




[OunckpeTHbIN cybaopTarnbHbIN
CTEHO3

~ “’-“
Circulation. 2006:114:2412-2422



KnanaHHas 1 ouHamMmun4yeckas
NnoAaKJriariaHHas O6CprKLI,I/IFI

HOCM
€“— 56m/s

['KMI c

KnanaHHbIn AC o6CTpyKUMel BT/IK



Tsaxxenbin AC co CHUXKEHHOU
cuctonunyeckon yHkumen JXK n
HU3KUM rpagneHTOM

CpegHun rpagmneHT aaeneHna < 40 mm prt. CT
[Tnowagb aopTanbHOro otBepcTuda< 1 cm?
NMupekc AVA < 0,6 cm?/m?

dpakuua Beibpoca JIXK< 40%



AC CO CHMXEHHOW CUCTONMNYECKOU
doyHKUuMen JIXK U HU3KUMm
rpagueHTOM

AVA< 1cm?
Hunsknm CB
Huskum Ap

NUcTuHHO Tsxenbin AC [lceBOoCTEHO3
5-20%
I_IpMLIMHa INerkun-ymepeHHsin AC
CHMNWKeHNN4 CDB ﬂ}K He SABNALWMACA NPUYMHON
ancyHkumn JIHK




[lceBooTSXenbi CTEHO3

rseudo devere valve
Panel A Panel B

SY: 20 mL SV: 70 mL
EOA: 0.57 ecm? EOA: 1.08cm?
MG: 9 mm Hg MG: 26 mm Hg



NcTnHHO Ta)enbin AC

Truly Severe Valve
Panel C Panel D

SV: 20 mL SV: 70 mL
EOA: 0.50 cm? EOA: 0.84 cm?
MG: 20 mm Hg MG: 42 mm Hg



Systolic valve opening

LVOT velocity (m/s)

AS-Jet velocity (m/s)

BASELINE

HR 70

e

0.8 m/s
VTl 13 cm
SV50mL

3.5 m/s
AVA 0.9 cm?

STRESS-SEVERE AS

S

HR 90

No change
from baseline

1.2m/s
VTI 18 cm
SV 68 mL

51 m/s
AVA 0.9 cm?

STRESS-MODERATE AS

| Increased
| leaflet opening

HR 90
0
1.0 V1 2mls
VTl 18 cm
SV 68 mL
I 3.8 m/s
4 - AVA 1.2 cm?
5 3




Pibarot and Dumesnil JACC Vol. 60, No. 19, 20
Low-Flow, Low-Gradient Aortic Stenosis Month 2012:x

b\ | VEF < 40%

AP <40
| EOA<1.0
[ Dobutamine Stress Echo ]
1
Y
T SV>20%
v -
[__LV Flow Reserve | No LV Flow Reserve
! } (EOArq < 10121 ASUA |
AP>40* & EOA< 1.2 | |AP<40* & EOA>1.2* _(CT Ca >1650) ’
(EOAp, <1.0-1.2) ,@ (EQApyy; > 1.0-1.2) 4 \ L 1
(CT Ca> 1650) (CT Ca < 1650) | /\Yes
| | /,4N° b
( True-Severe AS | ™ ( pseudo-Severe AS |#~ [ True-Severe AS |
v v R
SAVR + CABG MEDICAL Rx TRIAL SAVR (High Op. Risk)

TAVR?

M Clinical Decision Making Process in Low LVEF, LF-LG Severe AS



CTpecc-axokapanorpadus c

0oobyTaMnHOM
YO Ap AVA
Taxenbin AC ) 1 N
(>20%| (>40 mm (A<0-2230-3)
) Hg) o
<1(1.2)
CM?
[lceBOoTSXENbIV 1 — 0
AC >1.0 CM?
Taxenbin AC,
HeT KOHTpaKT. —> —> —
pesepBa
Nishimura RAetal., Circufation 2002




Taxenbin AC ¢ HU3KUM rpagnNeHTOM
npu HopmansHou OBJIK

LOW GRADIENT AS
AVA<I1.0cm? and MG<40mmHg
<50% LVlEF > 50%
l <35 ml/m? S{'i > 35 ml/m?
T [T | [y

LOW-GRADIENT

LOW-GRADIENT LOW-GRADIENT




Ponb YUIM3XO0 npn AC

PyTWHHO He npoBoAUTCA.
N3mepeHne aHatomnyeckon AVA
(nogpasymeBaeT oTBepcTUE B 1 MNOCKOCTW)

rpaD,VleHTbl — TOJ1IbKO U3 XKeJTyao4HOro AoCTtyrna, BO3MOXHbI
OLUNBKM B HEOMbITHbIX PYKax

Buayanusauua nogknanaHHOro cTeHosa

NHTpaonepaunoHHO (OCNOXHEHNS, COMETAHUS NOPOKOB,
doyHKumsa JDK, gokymeHTnpoBaHne adodpekTUBHOCTH
BMELLATENCTBA)

CtaHgapt npu TAVI (p-p npoTtesa, Korbua, MOpdOrnorma KoOpHs
aopThbl)



CTpecc-axoKr npw
acumntTomHom AC




EACVI/ASE

The Clinical Use

CLINICAL RECOMMENDATIONS

of Stress Echocardiography in @Cmm,k

Non-Ischaemic Heart Disease: Recommendations
from the European Association of Cardiovascular
Imaging and the American Society of
Echocardiography

Patrizio Lancellotti, MD,

Werner Budts, MD, PhD, I

Raluca Dulgheru, MD,

Jong Won Ha, MD, PhD, FESC, G
Luc Mertens, MD, PhD, FASE, 1
Thomas Ryan, MD, FASE, Jeane M.~
and Pisa, Italy; Rochester, Minnesota; .
UK; Seoul, South Korvea; Atlanta, Get

Ewopean Heant Joumal — Cardiovascular Inaging (2016) 17, 1191-1229 EACVI/ASE

cunorean  doe10.9093/ehjcifew190 RECOMMENDATION

ICLMTY &
ANDOLOGY #

The clinical use of stress echocardiography in non-
ischaemic heart disease: recommendations from
the European Association of Cardiovascular
Imaging and the American Society of
Echocardiography

Patrizio Lancellotti’?*, Patricia A. Pellikka?, Werner Budts?, Farooq A. Chaudhry?®,
Erwan Donalé, Raluca Dulgheru?!, Thor Edvardsen’, Madalina Garbi®, Jong-Won Ha?¥,
Garvan C. Kane?, Joe Kreeger!®, Luc Mertens'!, Philippe Pibarot'?, Eugenio Picano ',
Thomas Ryan'4, Jeane M. Tsutsui'®, and Albert Varga

'Department of Cardicliogy, Universty of Lidge Hozpiml GIGA -Cardiovasadar Saences, Lidge. Selgum }Gn.ppo Wil Maria Care and Research, Anthan Hozpiml Bant imly; *Devzion
of Cardovasadar UlTasound Deparmant of Cardovasadar Medicne, Mayo Clinie, Rochezer, MN, LEA. “‘Corgeniml and Struaural Cardology University Hospimk Leuven, Leuvert
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CTpecc-aXxoKr npu
acumntTomHom AC

Aortic stenosis Severe AS with no symptoms  Exercise LV views, colour flow Doppler  Baseline, low Symptoms 4+ LVEF drop/no increase  Severe AS with symptoms/

for MR, TRCW Doppler for ~ workload, peak ~ alo GLS + RWMA 4 SPAP pulmonary hypertension/

SPAP, AV CW Dappler, exercise increase + MR appearance/ dynamic MRino contractile

LVOT PW Doppler increase + gradient increase reservefinducile
ischaemia/non-compliant
vave

Non-severe AS with symptoms  Exercise AV CW Doppler, LVOTPW  Baseline, low Gradient increase + nofmin AVA  Non-compliant valve/no
Doppler, LV views, Colour ~ workload, peak increase + LVEF dropfno increase  contractile reserve/

flow Doppler for MR exercise a0 GLS 4 RWMA + MR inducible ischaemia/
Dobutamine ~ AV CW Doppler, VOTPW  Baseline, low dose ~ appearancefincrease + SPAP dynamic MR/pumonary
Doppler, LV views increase hypertension
Low-flow, low-gradient AS ~ Dobutamine  LVOT PW Doppler, AV CW  Baseline, low dose ~ No/min SV increase + LVEF dropino  No flow reserve/no LV
Doppler, LV views increase /o GLS + gradient contractile reserve
Exercise ~ LVOT PW Doppler, AVCW  Baseline, low increase 4 no/min AVA increase true-severe AS

Daoppler, LV views workload



VHD (MR, MS, AS, AR) severity
not matching with symptoms

4

Asymptomatic moderate-severe
VHD (MR, MS, AS, AR)

4

Symptoms, A blood pressure, exercise tolerance

ove IR Vo~

* A < 4-5% LVEF (lack of CR)

* AE/e’ (LV filling pressure)

* A 18-20 mmHg MPG in AS * A < 2% GLS (lack of CR) « PH (SPAP 260 mmHg)
* MPG >15-18 mmHg in MS * A SV < 20% (lack of FR)
* A >10-13 mm? EROA in MR * A WMSI (Ischemia)

* LV dyssynchrony

* RV dysfunction (TAPSE < 19 mm )

Match symptoms with _ — Guide decision making and help
- Risk stratification . : 2
the cardiac involvement define the optimal timing for surgery

4




Classical Low-Flow, Low-Gradient AS
LVEF<50%, AVA<1.0 cm?, MPG<40 mmHg

Low-Dose Dobutamine-Stress Echo

\J v
ASV 220 % ASV <20 %

\

No LV Flow Reserve

LV Flow Reserve

MPG2 40 mmHg MPG<40 mmHg MPG<40 mmHg & AVA< 1.0 cm?
(+AVA<1.0 cm?) & AVA>1.0 cm?

AVA,,O,
not measurable
MDCT
AoV
Calcium

Indeterminate AS



KOHTpaKTunbHbIN pe3epB - OB

A LVEF = 61%

LVEF =73%

Exercise




KOHTpaKTUNbHbIN pe3epB —
npoaonbHas gegopmauns

AvVC

FR=631ps
HR =71 bpm

Exercise

-

2
-18.6
) .
Peak Systolic Strain
% |

S

GS =-205% -23.8%

GS i . .
: Peak Systolic Strain » . yﬁ[
s ¥ S ==
J = g %

)

Peak Systolic Strain Peak Systolic Strain
ANT_SEPT ANT_SEPT

Resting GLS:
-21.5%

Exercise GLS:
-23.7%




[nactonnyeckaa yHKUMA K

Resting MIPG = 30 mm Hg Exercise MIPG =41 mm Hg

.M Ay .mﬁn F B o e o .

Lo ‘RFW ‘ yt oy

Resting TTPG = 35 mm Hg

PO RS QY VLU W it —
w»www-ww- e




@ ESC cnatempemanuia ESC/EACTS GUIDELINES

Curopean So0eYY gert) W09 Verh crty'et 190
st Cardoogy

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

The Task Force for the Management of Valvular Heart Disease of

the European Society of Cardiology (ESC) and the European
Association for Cardio-Thoracic Surgery (EACTS)

Authors/Task Force Members: Helmut Baumgartner® (ESC Chairperson)
(Germany), Yolkmar Falie*' (EACTS Chairperson) (Germany), Jeroen ). Bax

(The Netherlands), Michele De Bonis' (Italy), Christian Hamm (Germany),

Per Johan Holm (Sweden), Bermard lung (France), Patrizio Lancellotd (Belgium),
Emmanuel Lansac' (France), Daniel Rodriguez Munoz (Spain), Raphael Rosenhek
(Austria), Johan Sjogren' (Sweden), Pilar Tormos Mas (Spain), Alec Vahanian
(France), Thomas Walther' (Germany), Olaf Wendler' (UK), Stephan Windecker
(Switzerland), Jose Luis Zamorano (Spain)

Document Reviewers Marco Rofi (CPG Review Coordinator) (Swit zerf and), Ottavio AMieri' (EACTS
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Oliv er Gaemperli (Swit zerf and), Gilbert Habd (France), Wolfgang Harringer' (Germany), Michael Haude
(Germuany), Gerhard Hindricks (Gernmany), Hugo A. Katus (Cermany), Julani Knuut (Rnland), Philippe



L] 1
LOW-GRADIENT AS MHIGH . GRADIENT AS

Vmax <4 mis, Vmax =4 m/s,
APm <40 mmHg APm =40 mmMg
+ 4
[ Assess AVA J ( High flow status excluded )
AVA =1.0 cm? AVA >i.o em? No )

Exclude measurement crrors
that may cause underestimation
of gradient / flow | AVA

+ ‘

£ Define flow status (SV) ) Define whether high Sow status
v v s reversble®
Low flow Normal flow T T
(SVi <35 mLUim™}  (SVi >35 mLim") Not reversidle Reversidie
+

on 1y




TAMKENbIA AOPTANEHLIA CTEHO3

v

+ CUMMTOMbI +
HET AA
OB/K<50%
v l v
NPOTURO-
HET Ar MOKA3AHMA
‘ K MAK
SYIVSECHAR
AKTMEHOCTS * ¢
|
‘ * HET oA '
HET ECTb *
BbICOKMIA KOPOTHAR
{ PUCK MAK OMHK
(CTPECC-TECT rlj
* HET 4A ‘
CUMMTOMBbI AC UK
NMAAEHWME Al HA ©H
|
* * HET oA
HET AA
Y Y Y Y
HAJTMYUE AKTOPOB PUCKA U Tavi TEPATIHA
HU3KWIA/MPOMERYTOYHbIA PUCK KXN
HET AA
\4 Y
I—» NAR | €—
l \/
MOBTOPHAR OLEHKA NAK UK TAVI

YEPES 6 MEC




JACC Vol. 60, No. 3, 2012
July 17, 2012:169-80

Pibarot and Dumesnil

Improving Assessment of Aortic Stenosis

Re-evaluation

lNo

LV ejection fraction <50%
[ Very High BNP (>500pg/mL) 1?

T

I

[ Moderately high BNP (100-500 pg/mL),
High Z,, (>4.5 mmHg.ml".m?), and/or
Reduced global longitudinal strain (<15%) 17

lNo

A Severe Aortic Stenosis
Vpear >4 m/s, Mean gradient >40 mmHg
EOA <1.0 cm?, Indexed EQA <0.6 cm?/m? (ESC)
[Energy loss index <0.5-0.6 cm?m?]?
Undergoing CABG or <
other heart surgery?
Symptoms?
Symptoms Em_/
Y:s \l,yBPp d Normal
Exercise stress test ———»
Yes
(ESC) (ARCCIAHA) Severe valve calcification (Echo 4/4; [CT score>1650]?),
Yes Rapid stenosis progression (AVpq20.3 m/s)
Very severe stenosis (EOA<0.6 cm? and/or Vp,,,>5.5m/s)
And/or expected delays in surgery
[ Large increase in gradient (>18-20 mmHg) on exercise ]?
(ESC)| (AcC/
AHA)
v v X A
Class | Class | Class lIb Class | Class lla || Class llb
v y v ; ! ves
& [BNP]? follow-up

Annual clinical, echo
& [BNP]? follow-up




Moderate Aortic Stenosis

Veeax: 3-4 m/s, Mean gradient: 25-40 mmHg
EOA 1.0-1.5 cm?, Indexed EOQA: 0.6-0.9 cm?m?
[Energy loss index: 0.6-0.9 cm?/m?]?

Undergoing CABG or <
other heart surgery?
?
Ves Symptoms? e
Equivocal
[ Exercise stress test ]? P
Symptoms
VBP
v
[ High Z,, (>4.5 mmHg.ml".m?)
+

Normal

yNo

High systolic/diastolic blood pressure (>140/30 mmHg)
Reduced systemic arterial compliance (<0.6 mL.mmHg'.m?)
Andlor high systemic vascular resistance (>2000 dyne-s-cm?) ]?

[ BNP>100 pg/mL or increase since last FU,
High Z,, (>4.5 mmHg.ml'.m?),

Reduced global longitudinal strain (<15%)
Severe valve calcification (Echo 4/4 or CT score>1650),
Rapid stenosis progression (20.3 m/s), and/or
Large increase in gradient (>18-20 mmHg) on exercise ]?

Yes No
A/ a
Class lla Optimize anti- Suspect CAD
l hypertensive or other
therapy cardiomyopathies
AVR I

Yes No

\ 4
3-6 mo clinical, echo 1-2 yr clinical, echo

& BNP follow-up & BNP follow-up




CoBpeMeHHbIe crnocobbl axokapanorpadmnyeckom
OLIEHKM aopTaribHOro cTeHo3a



[lepBOe onucaHune

aopTaribHOro cTeHo3a
1663 1

Lazare Riviere (1589-1655)
professor of Medicine
University of Montpellier.




HnarHocTtuka aoptanbHOro

CTEeHO3a

>Kanobbl, aHamHe3, HacneacTBEHHOCTb
Ayckynsrauusa

KT, XMOKI

PeHTreH

OXOKI (TpaHcTOpakanbHag,
TpaHcnueBogHas)

CTpecc-TeCThl

ITabopaTtopHble TeCTbl, OMoOMapKepbl
MCKT, oueHka kanbunHo3a

MPT cepgua

NOT-KT

IHBa3nBHbIE UCCreaoBaHUS
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During ventricular ejection, LVP exceeds AP (gray
area, pressure gradient generated by stenosis).
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APPROPRIATE USE CRITERIA

ACC/AATS/AHA/ASE/ASNC/HRS/ ®
SCAI/SCCT/SCMR/STS 2017 Appropriate

Use Criteria for Multimodality Imaging

in Valvular Heart Disease

A Report of the American College of Cardiology Appropriate Use Criteria Task Force,

American Assodation for Thoradic Surgery, American Heart Association,

American Sodety of Echocardiography, American Sodety of Nuclear Cardiology,

Heart Rhythm Society, Sodety for Cardiovascular Angiography and Interventions,

Sodety of Cardiovascular Computed Tomography, Society for Cardiovascular Magnetic Resonance,
and Sodety of Thoracic Surgeons



TEE

TTE (With MPI

With  Possible Low-Dose FDG- (SPECT/
Indication TTE Contrast 3D) 3D TTE Ex.-SE DSE DSE RVG PET PET) CMR CCT ANG Fluoro
Aortic Stenosis
23. = Symptomatic, severe AS by M(4) M(4)

calculated valve area
(stage D2) AND

Low flow/low gradient AND
Low LVEF

24. m Severe AS, by calculated M(5) M(6)
valve area AND
® Low flow/low gradient AND
B Preserved LVEF and for
assessment of morphology,
including calcification

25. ®m Moderate or asymptomatic
severe AS (stages B and C),
for measurement of changes
in valve hemodynamics with
exercise or pharmacological
stress

26. ® Symptomatic severe AS
(stage D), for measurement
of changes in valve
hemodynamics with exercise

or pharmacological stress




TEE

TTE (With MPI

With  Possible Low-Dose FDG- (SPECT/
Indication TTE Contrast 3D) 3D TTE Ex.-SE DSE DSE RVG PET PET) CMR CCT ANG Fluoro
Bicuspid AV With Dilated Aorta
50. | Re-evaluation (<1 y) of the size

and morphology of the aortic
sinuses and ascending aorta in
patients with a bicuspid AV and
an ascending aortic diameter
>4 cm with 1 of the following:
= aortic diameter >4.5cm
= rapid rate of change in
aortic diameter
= family history
(first-degree relative) of
aortic dissection

51 B Re-evaluation (<1y) of the
size and morphology of the
aortic sinuses and ascending
aorta in patients with a
bicuspid AV and an aortic
diameter of 4.0-4.5 cm
without any of the risk factors
listed in Indication 50.




LW-V:I8 W F.Y Pre-TAVR Evaluation
TEE (With Low-Dose MPI

Indication TTE Possible3D) 3DTTE Ex.-SE DSE DSE RVG (SPECT/PET) CMR CCT ANG Fluoro

72. B Assessment for concomitant
coronary artery disease

73. W Accurate assessment of
annular size and shape*

74. ® Assessment of number of

cusps and degree of
calcification

75. ® Measurement of the
distance between annulus
and the coronary ostia

76. ® Precise coaxial alignment of
the implant within the
centerline of the aortic valve

77. ®m Assessment of aortic
dimensions

78. ®m Assessment of aortic
atherosclerotic burden

79. = Assessment of iliofemoral
vessels
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