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Uvod
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Kli¢ove zmény v doporucenich pro rok 2025:

IDFivéjsi intervence: Guidelines posunuji hranici pro operacni €i
katetrizacni feseni do casnéjsich fazi, a to i u vybranych
asymptomatickych pacientl s mitralni regurgitaci.

INové podtypy vad: Do praxe se zavadi detailnéjSi hodnoceni funkéni
mitralni regurgitace - sekundarni MR se nové déli na komorovy a
sinovy subtyp.

IDuraz na multimodalni zobrazeni: Klicovou roli hraje Sirsi vyuziti 3D
echokardiografie, srdecniho CT a magnetické rezonance (CMR) pro
presné urceni mechanismu vady.
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Vyznamg@g primarni Mi regurgitace

. 55% pacientt podstupujicich
zakrok na Mi chlopni

) jde o vadu zavésného aparatu nebo
chlopné (nikoliv anulu)

* fibroelasticka degenerace,
myxomatosni postizeni v rozvinutych
zemich

* revmaticka karditida v rozvojovém
svete

e akutni formy — IE, ruptura...

Riziko NSS — spojeno s MAD
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MAD

Figure

Caption

Schematic representation of mitral annular
disjunction (arrow).

This figure was uploaded by Carlos
Aguiar
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Left Ventricle
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Vyznamna PMR:

Nova doporuceni vyrazne posouvaji indikaci k casnéjsi intervenci u
asymptomatickych pacientu:

1 s dysfunkci nebo dilataci levé komory (LK): Chirurgicky vykon je

indikovan (Class 1), pokud je splnéno alespon jedno z kritérii:
* Ejekcni frakce levé komory LVEF £ 60 %.

* End-systolicky rozmér levé komory LVESD 2 40 mm (nebo indexovany rozmér LVESDi = 20
mm/m?).

J bez dysfunkce/dilatace LK: alespon % kriterii:

* Pritomnost fibrilace sini (nové vznikla nebo paroxysmaini).

 Systolicky tlak v plicnici v klidu sPAP > 50 mmHg.

* Vlyznamna dilatace levé siné (LAVI 2 60 ml/m? nebo primér LS > 55 mm).
* Pridruzena stredné tézka az tézka sekundarni trikuspidalni regurgitace

Operace ve velkych centrech, minimalné invazivni pristup...
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Sekundarni MR

Mi chlopen a zaveésny aparat je v poradku
Jpatologickd geometrie LV/LA,

ddyssynchronie kontrakce LK / uzavéru Mi chlopné
Jdysbalance uzaviracich a taznych sil Mi chlopné

1/ ventrikularni — ¢astéjsi (ICHS, DKMP...)

2/ atrialni — dilatace a aplanace prstence (+pokles roviny koaptace)
predevsim u chronické FS

Management Ven a Atr MR se lisi, dulezité je rozliSovat
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Key criteria

LVEF >50% without regional LVEF <50% with or without

Atrial wall motion abnormalities regional wall abnormalities Ventricular
SMR No or mildly dilated LV cavity? Restrictive leaflet motion SMR
without leaflet tethering with tethering

Mitral annulus dilatation

(AP >35 mm) Normal leaflet morphology

Enlarged LA (LAVI >34 mL/m2) Central or eccentric jet
Additional echocardiographic criteria?

Normal leaflet motion Dilated LV
Normal leaflet morphology Dilated LA

Usually central jet Dilated MV annulus

Additional clinical criteria

Atrial fibrillation Ischaemic heart disease

HFpEF Dilated cardiomyopathy
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Hlavni
principy GL
EACVI
2022

1 echokardiografie je nejdulezité;si
* vena contracta
* EROA (PISA)

1 ale rGzné dalsi modality maji své
misto

J integrativni pristup pri hodnoceni
parametru

J poukdzano na slabiny
jednotlivych parametru

l vySetreni na optimalizované
medikamentozni terapii

J korelace s klinickymi daty
 § g

OOOOOOOOOOOOOOOOOOOOOOOO




Echo 2025

] 2DE je rutinni nastroj

1 U PMR zdUraznéna uloha
3DE - intuitivni a nazorny
pohled

J TEE:

* zejmeéna pred planovanou
zachovnou plastikou, k
rozhodnuti o typu vykonu

* peroperacni vysetreni

. pri diskrepanci nalezu a
kliniky v klidovém stavu => W N
Za’tézové eChO 1024045 /tidsskr.11.1538 )\




Rutinni echo postup

(standardni echo)

popis morfologie mitralni chlopné

hodnoceni vyznamnosti regurgitacniho jetu
dopad na morfologii a funkci srdecnich oddilu
odhad plicni hypertense

pri nejasnostech pouzit jinou modalitu (TEE, zatézové echo, CMR...)
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Severe mitral regurgitation criteria based on 2D echocardiography (1) @ESC

@EACTS
Primary MR Secondary MR
Qualitative
Flail leaflet, ed papill _
Mitral valve ail featlet, ruptur ;?apl . Nomal leaflets but with severe
morphol MBI, SR R R A, (T2 tentin r leaflet coaptation
PhologY perforation E: PoO
Large central jet (>50% of LA) or Large central jet (>50% of LA) or
Colour flow jet area eccentric wall impinging jet of eccentric wall impinging jet of
variable size variable size
Flow convergence Large throughout systole Large throughout systole
Continuous wave
: Holosystolic / dense ftriangular  Holosystolic / dense / trangular
Doppler jet osystolic / / triang systolic / / triang

BESC/EACTS

20X B5C PEACTS Guicleline 5 Far the mamagement of wlbnidar heart disease

waw.escardio. orgfguidelines | Eurap ean Heart Joumal; 202 1- dai 101093/ eqwrhe astife hali3 95; Eurapean Jounmal of Candia-Tharacd: Sargeny; 2021 - dai 101093/ ejcts) exaki3 29) E(')ET'CT('EA
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Severe mitral regurgitation criteria based on 2D echocardiography (2) @ ESC

@EACTS
Primary MR Secondary MR
Semiquantitative
Vena contracta width 27 (28 mm for biplane] 27 (28 mm for biplane)
Pulmonary vein flow Systolic flow reversal Systolic flow reversal
Mitral inflow E-wave dominant [>1.2 m/s) E-wave dominant [>1.2 m/s]
TV mitral /TV1 aortic >1.4 >1.4

BESC/EALTS

. “y a= 21 BL fEACTS Guiceline s Far the maragement of wbniar heart disease
wavw. escardio.orgfguidelines  |Eurapean Heart Joumal; 2021 - dei 1010537 exrhe astife habi3 55; Eurapean Jounal of Candia-Tharadc Sargeny; 2021 - dai: 10 1063 ejctsy exabiz 23]



Severe mitral regurgitation criteria based on 2D echocardiography (3) @ ESC

@EACTS
Primary MR Secondary MR
Quantitative
ERCA (2D PISA, mm?] 240 mm¥? 240 mm? (may be 230 mm? if
elliptical regurgitant orifice area)
Regurgitant volume 260 mL 260 mL [may be 245 mL if low
(mL/beat] flow conditions])
Regurgitant fraction (%) =50% >50%
Structural
Left ventricle Dilated (ESD 240 mm) Dilated
Left atrium Dilated (diameter 255 mm or Dilated

volume 260 mL/m?)

BESC/EALTS

Al apitex] fram Lancellotti et al, Eur heart ardiovasc kapiag | 2013] 011001033 ehkifjet 105 and Zaghbi etal, J Am Soc E dao mardiogr (2017]. D0 1001 015/ echa 201 7.01.007.

. “y a= 21 BL fEACTS Guiceline s Far the maragement of wbniar heart disease
wavw. escardio.orgfguidelines  |Eurapean Heart Joumal; 2021 - dei 1010537 exrhe astife habi3 55; Eurapean Jounal of Candia-Tharadc Sargeny; 2021 - dai: 10 1063 ejctsy exabiz 23]



¥ EXxpands unp tably below the orifice in AR or 3

PR >

=

® Underestimatdiccentric jet adhering the atrial -c-':

v wall (Coanda )in MRor TR =

0

Q

VC size ® Relatively quick and easy ® Not valid for multiple jets >
Relatively independent of haemodynamic and instrumen- ~ ® Small values; small measurement errors leads to large % %
tation factors error 2

® Not affected by other valve leak ® Intermediate values need confirmation g
Good for extremes regurgitation: mild vs. severe ® Affected by systolic/diastolic changes in regurgitant flow 3
Can be used in eccentric jet ® |acks published data in PR %‘_
PISA method ® Can be used in eccentric jets ® PISA shape affected §
® Not affected by the aetiology of regurgitation or other ® by the aliasing velocity g
valve leak ® in case of non-circular orifice =1
Quantitative: estimates lesion severity (EROA) and vol- ® by systolic changes in regurgitant flow %
ume overload (R Vol) ® by adjacent structures (flow constraints) N
Flow convergence at 50 cm/s suggests to signifi- q

'8 g8 & ® PISA radius is more a hemi-ellipse o

cant MR ~

® Errors in PISA measurement are squared =

Large flow convergence at 28 cm/s suggests to o o2
o ® |nter-observer variability g
significant TR ) o ©

® Not validated for multiple jets N

® Feasibility limited by aortic valve calcifications in g

<

AR s

® Validated in only few studies in TR %

® Lacks published data in PR Z]

c

wn

CW regurgitant iet Simple. easily available ® Qualitative, complementary finding g
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Morfologie Mi chlopné:

je nepochybné dobrym voditkem pro predpokladanou vyznamnou regurgitaci
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EACVI

European Association of

Figure 24 (A) In normal mitral valve, the coaptation (red point) . .
occurs beyond the mitral annular plane (line). (B) ... o e cmn”

Normal - &5
: "’%.‘

Posor MV Bileaflet MV

Prolapse P I'OIapSe .

Eur Heart J Cardiovasc Imaging, Volume 23, Issue 5, May 2022, Pages e171—e232, https://doi.org/10.1093/ehici/jeab253 @ e}
% p
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Figure 42 Echo morphologic parameters that are measured in r\‘: M EACY ccociation o
1 1 Cardi i
secondary MR. (A) Global LV remodelling [diameter, LV ... et

(A) Global LV remodelling
[diameter, LV volumes,
sphericity index (Sl = L/I;
L: major axis, |: minor
axis)].

(B) Local LV remodelling (1:
apical displacement of
the postero-medial
papillary muscle; 2:
second order chordate;
and 3: interpapillary
muscle distance).

(C) Mitral valve deformation
[1: systolic tenting area
(TA); 2: coaptation
distance (CD); and 3:
postero-lateral angle
(PLA)].

Eur Heart J Cardiovasc Imaging, Volume 23, Issue 5, May 2022, Pages e171—e232, https://doi.org/10.1093/ehici/jeab253 @ e} "
%
UNI Y P
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zasadnim limitem pro izolovanou anuloplastiku

Te ntl N glseag U I I S. tenting height > LT tenting area > 2,5 cmzjs?u




Figure 28 Mitral valvular segmentation analysis with 2D TOE. (A- r\‘:“ oo Assoriation of

Cardiovascular Imaging

C) Views obtained at O°: (A) five-chamber view ... @ Eopsan sty o carogy

C} OXFORD

Ao A‘1
A2p | B
0°
/ P3
135°
450 :::.
 oo° 2?2

Eur Heart J Cardiovasc Imaging, Volume 23, Issue 5, May 2022, Pages e171—e232, https://doi.org/10.1093/ehici/jeab253
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5 EACVI
\\e European Association of

Cardiovascular Imaging

Figure 22 Real-time 3D TTE volume rendering of the mitral valve.

(A) Ventricular perspective; (B and C) atrial ... @ Eopsan sty o carogy
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Annulus
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W C3D=1442 mm
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Barevny dopplerovsky jet

J rychlé orientaéni hodnoceni —
minimalni versus tézka

] ale plocha jetu neni sama o
sobé spolehlivym
diskriminacnim parametrem pri
hodnoceni vyznamnosti!
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J Vysilaci
frekvence

J 2D gaina
tissue priority

JCFM gain
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A navic:

Kdo z nas dokaze fict, co je
regurgitovana krev??

TERNI KLINIKA
DIOLOGICKA
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Cave

1 Ne vSechno co se zobrazuje jako jet je
regurgitovana krev!

1 Barevny jet znazornuje pohybujici se krey,
nikoliv krev regurgitovanoul!

1 Jeden z nejcastéjsich omylu pri hodnoceni
CFM, vede k nadhodnoceni vyznamnosti
MIR
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Coanda efekt
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Ale pozor — reversni Coanda efekt!

u asymetrickych jetu propagujicich
se podél stéeny se diky odstredivym
silam proud rozprostre do tenke
vrstvy podél stény

diky frikénim silam rychle predava
SVOU energii sténé singé, vycerpava
se

a navic je stabilizovan na vnitrni
strané tzv. Gortlerovymi viry

... a tudiz vede k podhodnoceni
vyznamnosti MiR!

T

Mauricio Castillo, MDs

Flow conditions:
Ma = 6.5

24 mm

Rey =9 x 10%m™!

R = 1600 mm

80 mm

295 mm




Vena contracta

] PrestozZe se objevuje v doporucenich, mlze
byt velmi zavadéjici
) Jde o prostorovy nepravidelny Utvar, ktery

nelze hodnotit v jedné roving, ani ve dvou
rovinach (3D VCA?)
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Figure 31 Semi-quantitative assessment of MR severity using the . .
vena contracta width (VC). The three components of the ... o e cmn”

"Flow

Convergence

R

Eur Heart J Cardiovasc Imaging, Volume 23, Issue 5, May 2022, Pages e171—e232, https://doi.org/10.1093/ehici/jeab253 @ e}
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Figure 32 Semi-quantitative assessment of MR severity using the r\‘: M EACY ccociation o

Cardiovascular Imaging

vena contracta width (VC) obtained from the apical ... @ European sty of Crslgy

@ | 7 @ | '
1 L 0.60 cm ‘_ L 1.017cm

. (6+10 mm): 2
APICAL 2-CV =8 mm
.
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\Vena contracta
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Vena contracta area

|épe: vena contracta area, MPR — 3D VCA
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Koncept PISA

. ORIFICE
I ]

DISTAL
JET

PISA = AREA of S
=27 r2

FR=PISA (cm2) x V(cm/s)




Figure 35 Quantification of MR using the PISA method. To avoid r{“ Euff;fe‘;'r'mslsocmtmn of
ardiovascular Imaging

the underestimation of the regurgitant volume the ratio ... @ European scietyof Crslgy

Pratok regurgitacnim ustim se
meni (flow rate)

Efektivni ROA — zavisi na
maximalni rychlosti

EROA = Flow/Peak velocity
EROA = (21mr2 x Va)/Peak velocity

EROA = (2x3.14x1x33)/531
EROA = 207/531 = 0.39 cm?

R Vol = EROA x TVI
RVol=0.39cm2x 158 cm =61mL

Eur Heart J Cardiovasc Imaging, Volume 23, Issue 5, May 2022, Pages e171—e232, https://doi.org/10.1093/ehici/jeab253 @ e} ”
UNI Y P
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Vyznamna MIR

NL =45
PISA radius > 6 mm




- |
MR ERO'_ 0.2 cn2]
MRRV 112 ml

3 MR Vmax 572 m/
MRVTI 6235¢c
MR ERO ' 0.2 cr
MR RY 26 1

2 MR Vmax 5.52 m/
MR VT 1Aascq

MR ERO . 0.2 ¢,
MR RV S m “~8

I MRVmax & 32 mv/
MRVTI 2135¢

= [m/s]

83
HR

66.67 mm/s
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ﬁl:

MRERO 02cm2
MR RV 112 i

MR Vmax 572 m/s
MRVTI 6235 cm

MR ERO 0.2 cm2
MR RV 26 m

MR Vmax 5.52 m's
MRVTI 140.8 eml

MRERO 02cm2
MR RV 39 nik

MR VYmax 582 m/s
MRVTI 2155cm

66.67 mm/s
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European Association of
Cardiovascular Imaging
@ European Society of Cardiology

1 02102006 11:45:22

»
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PISA dobre...?

Chew, 2018
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Evidence-based recommendations for PISA measurements in mitral regurgitation:
systematic review, clinical and in-vitro study*'**

Michela Moraldo *, Fabrizio Cecaro 2, Matthew Shun-Shin ?, Punam A. Pabari 2, Justin E. Davies 2,
Xiao Y. Xu ®, Alun D. Hughes 2, Charlotte Manisty ?, Darrel P. Francis 2
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ma experimentalni ¢ast ve fyzikalni laboratori
vlastni kontrolovany a zaslepeny vyzkum a méreni

ARTICLE INFO ABSTRACT TR o S P v . s
peclivy pruzkum realného Zivota a publikovanych dat
Article history: Background: Guidelines for quantifying mitral regurgitation (MR) using “proximal isovelocity surface area” (PISA)
Received 24 April 2012 instruct operators to measure the PISA radius from valve orifice to Doppler flow convergence “hemisphere”. Using
Received in revised form 6 September 2012 clinical data and a physically-constructed MR model we (A) analyse the actually-observed colour Doppler PISA

Accepted 11 November 2012
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shape and (B) test whether instructions to measure a “hemisphere” are helpful.
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Koncept PISA

rychlost =
A/ speed + direction
B/ vertical velocity + horizontal velocity K
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Fig. 1. Difference between speed and velocity. The motion of an object can be described
in two exactly equivalent ways: speed-and-direction or velocity components. The left
panel (A) shows speed and direction. The right panel (B) shows the same motion PISA = AREA of S
decomposed into horizontal velocity (Vhorizontai) and vertical velocity (Vyertical). For 2

movement in a plane, speed? = Viorizontal + Vaertica. DOppler shows only movement =2Mr

towards/away from the probe, which in this figure is approximately vertical. FR=PISA ( cm2 ) x V (cm /s)




Body, které maji stejné velky vertikalni

vektor (= aliasing velocity) smérem od
Body, ve kterych se realizuje prutok d sondy dol(i, leZi na modré kfivce.
stejnou rychlosti (speed) smérem k
usti, lezi na Sedivé kfivce. Jejich
vertikalni vektor se ale od A...C b
zmensuje.

b

<3 C

Evidence-based recommendations for PISA measurements in

mitral . INTERNT KLINIKA

regurgitation: Systematic review, clinical and in-vitro study KARDIOLOGICKA
FAKULTNI NEMOCNICE OLOMOUC

MR MNMAvramAA DOSON1 9D



\

-je optimalné zobrazena PISA na idealnim kruhovém usti
... a toto je jeji polomeér (,
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= patient number

Fig. 5. Clinical data used to assess the shape of the PISA flow convergence zone and for measurement of PISA distance. Individual frames from colour Doppler loops visualizing PISA
flow convergence zone in 11 patients with MR. In most of the frames the shape of PISA is more similar to an urchinoid rather than a hemisphere.
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Frame-to-frame variablility of PISA measurements

across the entire group of patients using each
iIndividual CV was 25% (range across individual

patients 14-37% )

Evidence-based recommendations for PISA measurements in mitral regurgitation: Systematic review, clinical and in-vitro

study. Available from: https://www.researchgate.net/publication/233939552 Evidence-
based recommendations for PISA measurements in mitral regurgitation Systematic review clinical and in-

vitro study.
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VoA

Jeste porad véfite, ze PISA je nejpresnési
kritérium vyznamnostt MR?

Desired size of 95% confidence Coefficient of variation No. of beats needed

interval of EROA CW Doppler at visit
20% 0% 9
10% 0% 35

‘ 0% 138

2 3% 71
5% 3% 864
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Vysoka vina E (> 1,2 m/s)
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Reversni tok v plicni zile
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Porovnani prutoku M1/A0

Figure 40 The quantitative assessment of MR severity by the
Doppler volumetric method requires the measurement of the ...

p4/08/2009 08:32:02 470872009 08:41:17 EACVI

P o '\ European Association of
Cardiovascular Imaging
@ European Sociaty of Cardiology

Y . b il b 1K
T oY PR ."Uu .- \*O
T
Y LVOT TVI

| INTERNI KLINIKA
KARDIOLOGICKA

FAKULTNI NEMOCNICE OLOMOUC




GL ESC 2021: TVI Mi/ TVI Ao (> 1.4)

) pozor — usti Mi a Ao
neni stejné! mitralni je MVA
vétsi, tedy VTI/Mi by
melo byt fyziologicky
mensi

1 Dobry a velmi
specificky parametr!
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Figure 33 Three examples of various degrees of MR, mild (A), \“ . .
moderate (B), and severe (C) are provided. The regurgitant ... o
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Specific signs
*  Qualitative

* Norn
° Sma 2 EROA: 20 '29 mmz EROA: 30 "39 rnm2 - Daptation defECt,

* Noc * RVol: 30-44 mL R Vol: 45-59 mL .

+ Semiquantigg e RF: 30-39 % RF: 40-49 % .
*  Syst
o VII

onvergence zone

: 8 mm for biplane)
* Structural B Mild-to-Moderate MR Moderate-to-Severe MR J tolic flow reversal

* Non >1.4

* Nor
Moderate MR o

! — » Elevated PAP

between MR severity and clinical findings
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Take home message pro Mitralni regurgitaci 1

1 Parametry, které jsou nejsnadnéji méritelné
 plocha CF jetu (a délka)
* 3 vena contracta

... jsou také nejcastéji pouzivané
... a soucasné jsou to ty zradné a malo spolehlivé!
_ Je treba mit spravné nastaveny pristroj

] GL ESC 2021 jiZz opustila kvantifikaci MR dle délky
barevného jetu

J GL EACVI 2022 varuiji pred uzivanim plochy barevnéw

etu
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Take home message pro Mitralni regurgitaci 2

] teoreticky koncept PISA a z ného vyplyvajici vypocet
EROA/RF je krasny, ale v realité malo spolehlivy (jen u 5-10%
populace s MiR)

1 Je treba vyuzivat dalsi parametry: PW VTI, vinu E, charakter
CW jetu, reversni tok v plicni zile...

lje dlraz na integrativni pristup (skladacka)

1 vzdy je tfreba brat v ivahu komplexni echo nalez — stav
komory, ostatni vady, vsechny hemodynamické souvislosti...
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