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Mitralas varstules anatomija
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Mitrala varstule TTE

1cm
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MV anatomija un TEE

Irvine T, Li XK, Sahn DJ, Kenny A, Heart, 2002; 88:11-19



4 chamber commissural 2 chamber long axis view
0 to 20° 60 to 70° 80 to 100° 120 to 160°

Trolanos CA, Konstadt S, Seminars in Cardiothoracic and Vascular Anesthesia, 2006; 10: 67-71




Mitrala varstule TEE

PHILIPS

O’Gara P. et al. JACC Img, 2008; 1:221-237
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independent flow parameters, and dinically- mostly
in adults, against the angiographic standard. The
majority of these validation studies have involved
left sided cardiac valves. As already discussed, there
are several qualitative and quantitative echocardio-
graphic parameters that can provide assessment of
valvular regurgitation. The availability of these dif
ferent parameters provides an internal verification
and corroboration of the severity of the lesion,
particulardly when technical or physiologic condi
tions preclude the use of one or the other of these
indexes. This multi-faceted approach is essential. If
there are signs suggesting that the regurgitation is
significant and the quality of the data lends itself to
quantitation, it is desirable for echocardiographers
with experience in quantitative methods to deter
mine quantitatively the degree of regurgitation, par-
ticulady for left sided lesions. Ultimately, the inter-
preter must integrate the information and disregard
“outlying” data (because of poor quality or a physi-
ologic condition that alters accuracy of a certain
parameter), making a best estimate of regurgitation
severity.

The consensus of the Task Force is to classify

chordae tendineae, annulus, and the papillary mus-
cles with their supporting left ventricular (LV) walls.
Careful evaluation of these structures should be able
to define the mechanism of MR and yield clues to its
severity. For example, a prominent flail leaflet is
usually associated with severe MR. On the other
hand, severe MR rarely occurs in the setting of an
anatomically normal mitral valve and support appa-
ratus. Defining the mechanism of MR may determine
whether valve repair is feasible instead of valve
replacement.*”>° In patients with MR in the setting
of LV dilatation and/or_systolic_dysfunction, it _is
important to determine whether MR is functional
(i.e. due to LV dilatation) or primary (i.e. due to an
abnormality of the valve apparatus). In functional
MR, the leaflets are usually tethered by outward
displacement of the LV walls and papillary muscles,
with or without annular dilation.”' Undedying wall
motion abnormalities in patients with coronary ar-
tery disease may also lead to functional MR. Finally,
evaluation of left atrial (LA) size and LV size and
function provides clues to the severity of MR, its
acuteness or chronicity, and are important in deter-
mining the necessity and timing of surgery.'"** Nor

Zoghbi WA et al, JASE, 2003; 16: 777-802
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Karpentjera (Carpentier’s)
klasifikacija

Type llla Type llib

1. tips - normalas viru kustibas (FG dilatacija, viras perforacija)
2. tips - palielinatas viru kustibas (MV prolapss, hordas ruptira)
3a. tips - restriktivas viru kustibas sistoles un diastoles laika
3b. tips - restriktivas viru kustibas domingjosi sistoles laika



Mitralas varstules novertesana

1. Viru morfologija
(Skeltas viras, viru prolabésanas, miksomatoza viru
degeneracija, “flail leaflet”, papildstruktiras uz viram)

2. Mitralas varstules fibrozais gredzens
(fibroza gredzena dilatacija, kalcinoze)

3. Hordas un papilarie muskuli

4. Kreisa priekSkambara izmers

5. Kreisa kambara izmers un funkcija
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Mitralas regurgitacijas etiologija

m MV FG dilatacija, kalcinoze

m MV viru degenerativas izmainas
(fibroelastigo audu deficits)

m MV viru prolapss

m infekciozs endokardits

m flail leaflet

m Pagarinatas hordas, hordu rupttra
m Papillaro muskulu rupttra

m Miokarda infarkts, kardiomiopatijas



Mitralas regurgitacijas
klasifikacija

® Primara (organiska)
m Sekundara (funkcionala)

m AkUta
m Hroniska



Akuta un hroniska mitrala
regurgitacija
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Akuta un hroniska MR

Normal

EDV 150

\/’
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Chronic
compensated MR

EDV 240
S~

Acute MR

EDV 170
.

Chronic
decompensated MR

EDvV 260,

ESV 110

O’ Gara et al., JACC Img, 2008



Akuta MR Hroniska MR

Plausu tlska ar normaliem sirds Visi sirds izmeri - palielinati
Izmériem



KK geometrija un MR

Jan Hultman, EACTA ECHO'2006



Mitralas varstules geometrijas
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MV viru koaptacijas traucejumi
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MV viru apozicijas traucejumi
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Restriktivas MV viru kustibas
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Mitralas regurgitacijas pakapes
(vizuala metode)

http://www.echoincontext.com



Smaga MR krasu doplerografija




Recommendations for Evaluation of the
Severity of Native Valvular Regurgitation with
Two-dimensional and Doppler
Echocardiography

A report from the American Society of Echocardiography’s Nomenclature and Standards
Committes and The Task Force on Valvular Regurgitation, developed in conjunction with
the American College of Cardiology Echocardiography Committee, The Cardiac Imaging
Committee Council on Clinical Cardiclogy, the American Heart Association, and the
Furopean Society of Cardiology Working Group on Echocardiography, represented by

William & Zoghbi, MD, Maurice Enriguez-sarano, MD, Elyse Foster, MDD, Paul A
Grayburn, MDD Carol D, Kraft, RDMS, Robert A, Levine, MDD Petros Nihoyannopoulos,
MD, Catherine M. Otto, MD| Miguel A Quinones, MDD, Harry Rakowski, MDD, William J.

Stewart, MDD Alan Waggoner, MHS, RDMS, and Neil ], Weissman, MD

JASE, 2003; 16: 777-802




MR kvantifikacija

mJ3sdk ar MV anatomijas, morfologijas,
subvalvulara aparata, FG (N<3.5 cm) un sirds
dobumu novértésanu (primara vai sekundara?)

® MV viru koaptacijas minimalai saskares virsmai
jabuat vismaz 3-5 mm

m KK funkcija? (nav izolétas mitrali papillaras
disfunkcijas bez KK disfunkcijas vai geometrijas
Izmainam)



MR kvantifikacija

m Krasu doplerografija
- MR plismas laukums (regurgitant jet area)
- Vena contracta

- PISA (proximal isovelocity surface area)
m CW doplerografija

- MR spektra forma un intensitate
B PW doplerografija

- regurgitaacijas tilpums

- regurgitacijas frakcija
- EROA Zoghbi WA et al, JASE, 2003; 16: 777-802



MR krasu doplerografija

Viegla MR Smaga MR Smaga
ekscentriska MR

Zoghbi WA et al, JASE, 2003; 16: 777-802



Krasu doperografija

PISA (proximal isovelocity
surface area)

Vena contracta
Regurgitacijas plismas
laukums

32

@i

2 A 426 cm2

1 A 124 m2

A

86
HR



Regurgitacijas plusmas laukums

m Vaji korelé ar MR smaguma pakapi (tehnisku un
hemodinamisku ierobezojumu dél)

m Centrala izteiktaka, ekscentriska visbiezak
novertéta ka mazak nozimiga

B MR plismas laukums < 4 cm? vai <20% no KPK
laukuma liecina par vieglu MR

® MR plidsmas laukums > 10 cm? vai > 40% no
KPK laukuma liecina par smagu MR &= -




Ekscentriska MR
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Regurgitacijas 3 komponent

m Vena contracta — regurgitacijas striklas
sauraka vieta; korelé ar efektivo regurgitacijas
atveres laukumu (EROA)

m Regurgitacijas plusmas l|aukums kreisaja
priekskambari

m Proksimala plismas konvergence — veidojas
no plismas akceleracijas kreisaja kambart

http://www.echoincontext.com



MR 3 komponenti

Flow
Convergence

A

Jet
rea

Zoghbi WA et al, JASE, 2003; 16: 777-802



Vena contracta

Méra parasternala pozicija (gara vai 1sa ass)

Lal paaugstinatu izskirSanas sp€ju, jaizmanto zoom  (
Nyquist 50-60 cm/s ) !

Sektors jasamazina lidz minimumam

Méra perpendikulari viru koaptacijas linijai (nevar izmantot
apikalo 4C projekciju) !
Nav optimali nosakama, ja Ir vairakas plismas

Lielas mérijumu variacijas, bet palidz diferencét vieglu no
smagas MR

N.B. Vena contracta var mainities atkaribd no

hemodinamikas Zoghbi WA et al, JASE, 2003; 16: 777-802



Vena contracta
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Plismas konvergences metode

Va PISA radius (r)
EROA= (6.28r? « Va)/Vmaxreg
Va Vienkarsota formula EROA= r?/2
Reg ja Vajiasing = 40 cm/s/ Vmax=5m/s
Jet

| Reg Flow = 21 r’x Va

EROA = Reg Flow / PkVg,, J

Balstas uz principu, ka plismai tuvojoties apalai atverei
veidojas hemisfériska konvergences zona.

Zoghbi WA et al, JASE, 2003; 16: 777-802



Proksimala plusmas
konvergence

Irvine T, Li XK, Sahn DJ, Kenny A, Heart, 2002; 88:11-19



PISA — proximal isovelosity surface

alréa

1. ZOOM mitralai varstulei (4C apikala projekcija)

s

(p€c iesp€jas mazaks sektors un dzilums)

Jasamazina krasu doplera skala, lai precizéetu
konvergento plismu (aliasing velocity - 20-40
cm/s)

Janosaka v,
Janosaka r
Regurgitéjosa plisma = 2nr’ x V,

Utsonomiya T et al JACC,1991; 17:1103



Sistoles un minutes tilpums
(SV, CO)

Calculation flow

_ —CSA

CSA = nr?

Flow = CSA x V
SV = CSA x TVI
CO = SV x HR




PISA

Plisma = atrums x atveres laukums

http://www.echoincontext.com
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Nyguist limit

Nyquist limits — lielaka doplera
frekvences nobide, kuru var
st izmérit. Vienads ar % pulsu
_ Number of pulses/second
T A frekvences

Parastt PW maksimalais atrums,
kuru var noteikt ir 1.5 — 2.0 m/sek

Parsniedzot Nyquist limitu, veidojas aliasing efekts
— spektra virziens k|Ust pretéjs

http://www.echoincontext.com



PISA

PISA = 2xt*

Regurgitacijas plisma = atrums konvergenes zona x PISA

http://www.echoincontext.com



EROA — effective regurgitant orifice
area

272 X aliasing velocity = EROA X MR velocity

EROA (mm?) = 6.28 x r* x aliasing velocity
MR peak velocity

Regurgitacijas tilpums = ERO (cm?) x MR VTI (cm)

Enriquez-Sarano M et al, JACC; 1995; 23(3):703-9
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PISA TEE

http://www.echoincontext.com




PISA ierobezojumi

m Suboptimala konvergences zona

B [zmainas sirds cikla laika

m Ekscentriska plisma — suboptimala PISA
m Liela mérijjumu variabilitate



Suboptimala konvergences zona

http://www.echoincontext.com



PISA izmainas sirds cikla laika

%

-083cm r=105cm r=1.28cm r=1.37 cm

LA

http://www.echoincontext.com



CW doplerografija
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Dp/dt
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Regurgitacijas tilpums un
frakcija

m Regurgitacijas tiljpums (ml) =
SV RegValv — SV CompValv

m Regurgitacijas frakcija (%) =
Reg Vol/ MV inflow Vol x 100



MR tilpums (1)

Pirmais solis:

A4 skata jaizmeéra mitrala gredza
diametrs

CSA,,, =0.785 X (MV FG D)?

Otrais solis:

A4 skata jaizméra VTI mitralai
iepludei (mitral inflow) ar PWD
viru galu limeni

VTl cm.
Tresais solis:

|zsviedes tilpums.
SV,,, (mL/beat) =CSA,,, X VTl,,,

Zoghbi WA et al, JASE, 2003; 16: 777-802

Freq.: 1.7 MHz/3.3 MHz
FPS:70.2/

o[t
1 MV Vmax 0.89 m/s|

MV Vmean 0.43 m/s|
MV maxPG 3.15 mmHg
MV meanPG 0.96 mmHg|
MV VTI 18.5 cm
HR 65 BPM|
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MR tilpums (2)

Ceturtais solis: -
Parasternalaja garaja asi e
jaizmeéra LVOT diametrs

Jaaprékina CSA LVOT (cm?)

CSA,yor = 0.785 x (LVOT
diametrs)>?

Zoghbi WA et al, JASE, 2003; 16: 777-802



MR tilpums (3)

Piektals solis:

LVOT Vmean 0.31 m/s

A5 kameru skata jéizméra LVOT maxPG  0.88 mmHg

LVOT meanPG 0.46 mmHy
LVOT VTI 9.0
LVOT VTI ar PWD NOTEmT 296 ms

HR 84 BPMWy

VTl LVOT (Cm) LVSY Dopp 26 ml
LVCO Dopp 2.19 |/min|
4 LYOT Vmax 0.50 m/s
LVOT Vmean 0.38 m/s| 3t
LVOT maxPG 0.98 mmHg

Sestais solis: LVOT meanPG 0.68 mmHg

LVYOT ¥TI 9.1 cm
Izsviedes tilpums. el g

LVSV Dopp 26 ml

X VT| LVCO Dopp 2.20 I/min
I—VOT 3 LVOT Vmax 051 m/s

LYOT ¥mean 0.33 m/s

SV = CSA

LVOT LVOT

Zoghbi WA et al, JASE, 2003; 16: 777-802



MR tilpums (4) un frakcija

Septitais solis:
Mitralas regurgitacijas tilpums (RV) (ml)
Regurgitacijas tilpums = SV, ,,, — SV| o7
Viegla MR: < 30 ml
Méerena MR: 31-59 ml
SmagaMR: > 60 ml

Astotais solis:
Mitralas regurgitacijas frakcija (MF)(cm?)
Regurgitacijas frakcija = Regugritacijas tilpums / SV, ,, (x100)
Viegla MR: < 30 cm?
Mérena MR: 31-49 cm?
Smaga MR: >50 cm?

Zoghbi WA et al, JASE, 2003; 16: 777-802



EROA — effective regurgitant
orifice area

Devitais solis: = v 3
Jaizméra VTI,,. (cm)ar CWD apikala 4 | comi .
kameru skata Soann e |
Jaaprékina (EROA) in cm?
EROA = Regurgitacijas tilpums / VTl5
Viegla MR: <0.20 PR e -, -

Mérena MR: 0.21-0.39
Smaga MR: >0.40

Zoghbi WA et al, JASE, 2003; 16: 777-802



Reversa plusma plausu veénas

MV CW doplerogréfija PlauSu venu PW
doplerografija

Viegla MR i ~_.

Smaga MR

Zoghbi WA et al, JASE, 2003; 16: 777-802



PW doplerografija
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3D ehokardiografija (3D TEE)

Lang RM et al, JASE; 2012, 25:3-46



VCA (vena contracta area) 3D TEE

Lang RM et al, JASE; 2012, 25:3-46



Multiplane reconstruction - MPR

Coronal
|

¥ ; .i

Transverse

S

. .

Hung J. et al. JASE 2007;20:213-233



MV prolapss 3D TEE

2007/03/27 09:17:54AM
Test Hospital

VR 9Hz
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Mitrala regurgitacija (3D TEE)
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MV kvantifikacija 3D EhoKG

Lang RM et al, JASE; 2012, 25:3-46



MR pakapes kvantitativi
parametri

1
VC platums (cm) 0.3-0.69

R tilpums (ml) 45-59
RF (%) 40-49
EROA (cm?) 0.30-0.39

Zoghbi WA et al, JASE, 2003; 16: 777-802



MR pakapes

Regurgitacijas plismas laukums (cm?2)
Nyquist limits 50-60cm/s

Regurgitantas plismas un kreisa atrija
laukumu attieciba (%)

Vena contracta platums (cm)

EROA- Effective Regurgitant Orifice Area
(cm?)

Regurgitacijas tilpums (ml)

Regurgitacijas frakcija (%)

Viegla Merena

<4

0.20-0.39
30-59

30-49

Zoghbi WA et al, JASE, 2003; 16: 777-802




Strukturalie parametri
KA
KK
MV viras un
subvalvularais

aparats

Doppler parametri
Regurg.striklas
laukums

MR parametri

Viegla Videja
N N vai T
N N vai T
N vali patol.

Neliela strukla Variabls
<4.0 cm? vai

<20% no KA

N vali patol.

flail leaflet

papillaro mm.,
hordu ruptlra

>10 cm?

val >40% no
KA laukuma

Zoghbi WA et al, JASE, 2003; 16: 777-802




Transmitrala
diastoliska
plisma (PW)

Regurgitacijas
striklas
densitate (CW)

CW spektra
kontdra

Pulmonalo vénu
plisma

dominé A vilnis Variabli Dominé E vilnis
(>=1.2 m/s)

augsta densitate augsta densitate

paraboliska parasti trijstra forma
paraboliska

Sistoliska (S) Sistoliska Sistoliska
dominante vilna(S) reversa plisma
samazinasanas

Zoghbi WA et al, JASE, 2003; 16: 777-802




MR novértésanas parametri
(prieksrocibas un ierobezojumi)

Strukturalie
parametri

KK un KPK izméri

MV viras/SVA

Doppler parametri
Krasu doplerografija

Interpretacijal/
priekSrocibas

Palielinas pie hroniskas MR
(jaseko dinamika)
Normali izmeri
hronisku MR

Flail leaflet/papill. mm.

Ja ruptura, parasti
MR P P

izsledz

smaga

VienkarSs, atrs skrinings
smagai vai vieglai MR
Nosaka regurg. striklas
orientaciju

lerobezojumi

Akdtas MR var bat N/ T
lemesli var bdt citas
patologijas izpausme

Loti atkarigs no aparata
lereguléjumiem
Ekscentrisku regurgitaciju

noverté par zemu
(Coanda ef.)




MR novértésanas parametri
(prieksrocibas un ierobezojumi)

Interpretacija/
prieksrocibas

Vena Labi atskir vieglu no
smagas MR
contracta J

PISA Kvantitativa metode,
nosaka gan EROA, gan
tilpuma parslodzi

lerobezojumi

Nevar izmantot multiplam
regurgitacijas straklam/
iesp€éjamas lielas k|ldas

Nepreciza pie ekscentriskas
regurgitacijas, nevar izmantot pie
vairakam straklam




MR novertésanas parametri
(prieksrocibas un ierobezojumi)

Interpretacija/
prieksrocibas

CW spektra Vienkarsa, atra metode
profils

Plusmas Kvantitativa metode

A (ml)/var izmantot pie
noteiksana ar PW Sl

ekscentriskam struklam

lerobezojumi

Kvalitativs raditajs/
Nevar interpretét izoléti

Viru un FG kalcinoze/

Neizmanto pie AR (SV
jaméra uz PV)




MR novertésanas parametri
(prieksrocibas un ierobezojumi)

E vilna max
atrums

Pulmonalo
venu plusma

Interpretacija/
prieksrocibas
Viegli, atri/
Domingjoss A vilnis izslédz
smagu MR

Sistoliska reversa plisma ir
specifiska smagai MR

lerobezojumi

Loti mainigs parametrs
letekmé daudzi KK, KA,
MV faktori

letekmé KPK spiediens,
atriju mirdzésSana. Nav
specifisks raditajs, ja MR
strikla virzita tikai uz

PV
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Klinisks gadijums Nr.4
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MV rekonstrukcija

Foster E et al. N Engl J Med 2010;363:156-65



MV mugurejas viras korekcija

/
AN
— ﬁ}'

C (8]
Figure 1: Posterior leaflet quadrangular resection,
annular plication. A, quadrangular resection of P3
is performed; B,C compression sutures are placed
and then tied; D, the leafiet edges are
re-approximated. *

http://www.mitralvalverepair.org



http://www/

MV prieks€jas viras korekcija

Figure 1: Anterior leaflet triangular resection. A,

limits of resection are identified and small
triangular resection is performed; B, the gap is
closed by interrupted sutures. *

http://www.mitralvalverepair.org
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MV rekonstrukcija iespejamaka, ja

m Muguréjas viras (ipasi P, segmenta) prolapss
m Lokals prieks€jas viras prolapss

m Viras perforacija

m Lokals komisurals prolapss

m Lokala vegetacija bez viras bojajuma

m Viegli restriktiva muguréja vira



MV labosana praktiski nav
lespejama, ja

m Plasas izmainas — prieksejas un muguréjas viras
orolabéesanas

® Reimatiska sirdskaite

m Endokardits ar viru destrukciju

m |zteikti restriktiva muguréja vira ar ekscentrisku
MR

m |ztelkta FG kalcinoze




Kritériji MV viru klipésanai

Flail width
< 1Gmm

Feldman T et al. J Am Coll Cardiol 2011;57:529-37



Mitralas regurgitacijas
novertésana -

izaicinajums ehokardiografijas
specialista ikdienas prakse
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Lens Temp<37.0°C
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* HR= 96bpm
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KO NEMT VERA, novértéjot MR?

m MV morfologija

m MR plidsmas raksturs (centrala,
ekscentriska)

m Kreisa priekSkambara tilpums un tilpuma
Indekss

m Kreisd kambara funkcija un geometrija,
regionala kontraktilitate

® MR kvantifikacija






