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Aortalni stendza
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( Valve morphology by echocardiography suspicious of AS )

Assess velocity/gradient |

LOW-GRADIENT AS HIGH-GRADIENT AS
Vmax <4 m/s, Vmax =4 m/s,
APm <40 mmHg APm =40 mmHg
+
Assess AVA ( High flow status excluded )
1 T
AVA =1.0 cm’ AVA >1.0 cm? No Yes
¥ '

Moderate AS

Exclude measurement errors
that may cause underestimation

of gradient / flow / AVA
'
( Define flow status (SVi) ) Define whether high flow status
T T is reversible*
Low flow Normal flow T T
(SVi =35 mL/m?)  (SVi>35 ml/m’) Not reversible Reversible
¥ + '
Severe AS Re-assess
( unlikely } [ Severe AS ] at restored
normal flow
( Assess LVEF )
LVEF <50% LVEF 250%
t +
. Integrated
[Dobutamme echo] approach (Table 6)
| |
Flow No flow
reserve
reserve
present

b

'
[Puudouvere As® Calcium score by CT
or true severe AS (see Table 6)

Figure 2 Stepwise integrated approach for the assessment of aortic stenasis severity (modified from Baumgartner ef of' ) ‘High flow nuay be reversi-
ble in settings such as ansemia, hyperthyroidism, ar shunts. "Preud e AS is defined by an increase o an AVA >1.0am’ with flow
normalzation.

APm = mean transvalvular pressure gradient; AS = aortic stenosis; AVA = sortic valve arex; CT = computed tomography: EF = ejection
fraction; LVEF = left ventricular gjection fraction; SVI = stroke volume index: Vmax = peak transvalvular velocity
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Vmax/gradient C) s

1.8MHz
WF 225Hz

G fEEaass o ' Bernoulliho rovnice

/el
Vmean 88.4 cmis .
Max PG 7 mqu' Gradlent: 4‘ X VmaXZ

Mean PG 4 mmHg

VTI 34.6 cm
Vmax 324 cmis
Vmean 230 cmi/s
Max PG 42 mmHg

Mean PG 24 mmHg Stredni gradient
86.2 cm
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Effect of Doppler angle on frequency shift
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LA

Plocha aortalniho usti = plocha LVOT x VTI o7 / VTI
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+ LVOT Diam 20cm
LVOT Area 3.14 cm?
SV (LVOT) 72 ml
AVA (Vmax) 0.82 cm?
AVA (VTI) 0.75 cm?

LVOTd = (5,7x BSA)+ 12,1 * 2
Plocha LVOT = (n xd?)/4
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Hybridni AVA

A

LVOT area = 0.785 x d?

LA

Monney et al.; JACC, 2017
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Hybridni AVA

_

LVOT area 5.58 cm?

s

Rong et al.; Journal of Thoracic Disease, 2017
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PW

50%
1.6MHz
WF 125Hz
SV4.0mm

9.3cm

+ LVOT VTI T
Vmax 107 cm/s‘ %; . ‘5"
Vmean 77.9 cm/s f m’ "‘- cm/s

MaxPG S mmHg
Mean PG 3 mmHg/ }:
VTl 29.1 cm| i --40

--80

' -160

|
75mm/s 61bpm
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LVOT velocity measurement

PW

50%
1.6MHz
WF 125Hz
SV4.0mm
9.3cm

—— +LVOT VTI

Vmax 107 cmls i | ;.

Vmean 77.9 cmls— cmis
{
Max PG 5 mmHg * "” |

f
Mean PG 3 mmHg“

VTl I --40

r/
1L 160
75mm/s 61bpm

Hung J, et al. Heart 2018




Kazuistika 1

73-leta pacientka referovana do ambulance
chlopennich vad pro suspektni tézkou aortalni
stenozu

Arterialni hypertenze, jinak dosud zcela zdrava
Namahova dusnost NYHA Il v poslednich 3 mésicich

Systolicky selest slysitelny v celém prekordiu, v
aortalni pozici, nad levou a. carotis interna, na hrotu
levé komory

ECHO z periferie dobra systolicka funkce levé komory,
susp. tézka AoS s Vmax 4,3m/s
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Adult Echo TIS0.4 Mi1.3
X5-1
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1

3.

4.

Jaka je diagnoza?

. Tezka aortalni stendza

. Dynamicka obstrukce v LVOT

Mitralni insuficience

O

Pacientka nema srdecni onemocnéni
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Mitralni insuficience
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Qualitacive

Mitral regurgitation

Walve morphology

Flail leaflet/ruptured papillary muscle/
large coaptation defect

Coalour flow regurgitant jet

Very large central jet or eccentric jet
adhering, swirling, and reaching the
posterior wall of the LA

CWV signal of regurgitant jet

Denseltriangular

Other

Large flow convergence zone®

Vena contracta width (mm) =7 {>8 for biplane)®
Upstream vein flow* Systolic pulmonary vein flow reversal
Inflow E-wave dominant =1.5 mis*
Other TV mitral TV aortic > 1.4
Quantitative Primary Secondary"
ERQA (mm?) =40 =20
Regurgitant volume (mL/beat) =60 =30
+ enlargement of cardiac chambers/vessels v LA

Baumgartner et al.; European Heart Journal, 2017

KARDIOLOGICKA KLINIKA
2. LF UK a FN MOTOL




Mitral regurgitation
Qualitacive

Valve morphology Flail leaflet/ruptured papillary muscles
large coaptation defect

Colour flow regurgitant jet Wery large central jet or eccentric jet
adhering, swirling, and reaching the

posterior wall of the LA

VW signal itant |
CWV signal of regurgitant jet Dense/triangular

Oth
= Large flow convergence zone®

EEﬂ'IHqUE.FIT.i'[EU'I'E

Vena contracta width (mm) =7 {>8 for biplane)®
Upstream vein flow* Systolic pulmonary vein flow reversal
Inflow E-wave dominant =|.5 m/s”
Other TV mitral TV aortic > 1.4
Quantitative Primary Secondary"
EROA {mm?) =40 =20
Regurgitant volume (mL/beat) =60 =30
+ enlargement of cardiac chambers/vessels L. LA,

Baumgartner et al.; European Heart Journal, 2017

KARDIOLOGICKA KLINIKA
2. LF UK a FN MOTOL




Kvalitativni hodnoceni

TISO.4  MI {5

M3
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Etiologie?

. Restrikce predniho cipu
. Restrikce zadniho cipu

. Prolaps predniho cipu

. Prolaps zadniho cipu




Kvalitativni hodnoceni

TISO.4  MI {5

M3
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Kvalitativni hodnoceni

TISO8  MIGS™ 'O

TISO.4  MIAE™ 1O

M3 Impge{0 0 . . p M3 M4
15¢m & . +61 €

2D
67%
C50
P Low
HGen

CE
50%
4000Hz
WE 399Hz
2.5MHz

i

-616

©
PR

16 32
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Etiologie?

. Restrikce predniho cipu
. Restrikce zadniho cipu

. Prolaps predniho cipu

. Prolaps zadniho cipu




Kvalitativni hodnoceni

TISO8  MIGS™ 'O

TISO.4  MIAE™ 1O

M3 Impge{0 0 . . p M3 M4
15¢m & . +61 €

2D
67%
C50
P Low
HGen

CE
50%
4000Hz
WE 399Hz
2.5MHz

i

-616

©
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Zona konvergence

Vena contracta

Plocha jetu
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Kvalitativni hodnoceni CF doppler
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Pacient A Pacient B

Furfaro et al.; The American Journal of Medicine, 2016
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Ktery pacient ma tézkou MR?

1. Pacient A
2. Pacient B

3. Oba pacienti

4. Jedna se o stejného pacienta za ruznych
hemodynamickych podminek




Effect of Pressure Difference on Regurgitation Severity

BP 105/76 mmHg

Figure 14 Importance of MR jet velocity in MR. The images are from two patients with functional ischemic MR due to posterior leaflet
restriction, LVEF 30%, and similar appearance of eccentric MR jets directed laterally. The patient in the top panels has a low MR ve-
locity (4.1 m/sec) consistent with low blood pressure and/or elevated LA pressure. His blood pressure (BP) was 105/76 mmHg. EROA
by PISAis 0.3 cm? with an RVol of 42 mL. The patient in the lower panels has a similar MR jet appearance but has a peak MR velocity of
6.4 m/sec due to hypertension (178/94 mmHg). EROA is 0.08 cm? with an RVol of 17 mL. Despite similar MR jet appearance on color
Doppler, the patient in the top panel has moderate MR; the patient in the bottom panel has mild MR.

Baumgartner et al.; European Heart Journal, 2017
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Plocha jetu

tize vady lehka stic a1 tézka

Plocha jetu (cm2)

pomér k velikosti levé siné > 40

Nyquist 50-60cm/s
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Kvalitativni hodnoceni CW doppler

- T .




Qualitacive

Mitral regurgitation

Valve morphology

Flail leaflet/ruptured papillary muscle/
large coaptation defect

Coalour flow regurgitant jet

Very large central jet or eccentric jet
adhering, swirling, and reaching the
posterior wall of the LA

CWV signal of regurgitant jet

Denseltriangular

Other

Semiquantitative

Large flow convergence zone®

Vena contracta width (mm) =7 (=8 for biplane)®
Upstream vein flow* Systolic pulmonary vein flow reversal
Inflow E-wave dominant =1.5 mis*
Other TWVI1 mitral/ TV] acrtic > 1.4
Quantitarive Secondary"
ERQA (mm?) =40 =20
Regurgitant volume (mL/beat) =60 =30
+ enlargement of cardiac chambers/vessels LV LA

Baumgartner et al.; European Heart Journal, 2017
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Vena contracta

| Vena contracta width (mm)

Vena contracta area = (nt x d?)/4

Pro 7mm 0,39 mm?2
Pro 8mm 0,50 mm?2
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Hodnoceni transmitralniho toku

\ |
L per L
"‘M"WW S U

‘ Inflow E-wave dominant =1.5 m/s*
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SV4.0mm
12.3cm

VRoi: 1.9 em/s
req.: 2,0 (iHxz

m iy

TRy

S50mm/s 59bpm
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Mitral regurgitation

Qualitacive
WValve morphology Flail leaflet/ruptured papillary muscle/
large coaptation defect
Colour flow regurgitant jet Wery large central jet or eccentric jet

adhering, swirling, and reaching the
posterior wall of the LA

CWV signal of regurgitant jet el

Oth
= Large flow convergence zone®

Vena contracta width (mm) =7 (=8 for biplane)®
Upstream vein flow* Systolic pulmonary vein flow reversal
Inflow E-wave dominant =1.5 m/s*

Oither TV mitrall TV acrtic =1.4

Quantitarive Secondary"

ERQA (mm?)
Regurgitant volume (mbL/beat)
+ enlargement of cardiac chambers/vessels

Baumgartner et al.; European Heart Journal, 2017
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Zhodnoceni rozmeéru a EFLK

Mg 23
14cm

Management of severe chronic primary mitral regurgitation

¥
( Symptoms )
No Yes
¥ ¥
(LVEF 60% or LVESD =45 mm ) ( LVEF >30% )
T
MNo Yes No Yes
v ¥
New onset Refractory to medical
of AF or SPAP >50 mmHg therapy
No Yes No Yes
¥ v
High likelihood of durable Medical therapy
repair, low surgical risk, v
and presence of risk .
factors® Durable valve repair is
likely and low comorbidity
No Yes No Yes

¥ v

Follow-up Extended HF treatment®/
percu taneous
edge-to-edge repair

v v

Surgery (repair whenever possible)

Figure 4 Managemnent of severe chronic primary mitral regurgitation. AF = arrial fibrillation; B5A = body surface area; CRT = cardiac resynchroni-
zation therapy; HF = heart failure; LA = left atrial; LVEF = left ventricular ejection fraction; LVESD: = left ventricular end-systolic dianmeter; SPAP =
systolic pulmonary arterial pressure.

“WWhen there is a high likelihood of durable valve repair at a low-risk. valve repair should be considered (lla C) in patients with LVESD
=40 mm and one of the following is present: fail leaflet or LA volume >80 mLim® BSA at sinus rhythm.

“Extended HF management includes the following: CRT; wentricular assist devices; cardiac restraint devices; heart transplantation.
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1.06 m/s|

0.45 m/s|

Wi

ML o o,

0
FR 50Hz
15¢m

Ph)
49%
C 50
P Low
HGen

—+ LVOT VTI

b vmax  107em
Vmean 77.9 cm/

, Max PG 5 mmHg
Mean PG 3 mmHg

VTl 29.1cm

+MVVTI .
Vmax 524 e \
Vmean 359 cmisl \ |
Max PG 110 mmHgl
Mean PG 63 mmHg } x
v 231 em T
f\

(SV)
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Wiy

o A A A

S0 0 SN . a8
0 i 1 2 T S 4
FR 50Hz
15¢m BW

I 50%
20 3 1.6MHz
49% -
C St r

WF 125Hz
h SV4.0mm
P Low ¥ y

=+ LVOT VTI
Vmax 107 cm
Vmean 77.8 cm
Max PG 5 mmHg
Mean PG 3 mmHg
VTl 29.1¢

+MVVTI
Vmax
Vmean

MaxPG 110mmHol ¥ -
Mean PG 63 mmHg\ 2
vl 231 cm T

MV VTI X 1t(dieesing/2)* - LVOT VTI X TUr gy om2

X 100%
MV VTI x 1t(dieesing/ 2)?
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Aortic valve annulus
Left
coronary sinus Noncoronary Aorto-mitral

sinus curtain

Left
trigone

Bundle
of His

Circumfiex
artery

Posterior mitral
annulus

P

Coronary sinus
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PISA

VFR= 2*mT*r2*Vr
ERO = VFR/VMax
RVol=  ERO * VTI
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PISA- snizeni Nygistova limitu

30-40cm/s

MR
Vmax VTl

Rovnice kontinuity

EROR ¥ (2) % Nyarkst NWuR /Vmakwidenea X EROA
RV= EROA x MR VTI
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Aliasing

. Velocity
r=0.7 cm _

2 N

1. zmérime polomér zény konvergence
2. Zadame zvoleny Nyquisttiv limit
3. Obkreslime MR VTI
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