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Ehokardiografiska izmeklésana
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Ehokardiografiska izmeklésana ietver:

sirds morfologisko izmeklésanu,
visu sirds kambaru funkcijas,
visu sirds varstulu tfunkcijas,

visu lielo asinsvadu funkcijas 1zvertésanu.



Kas ietekmé rezultatu variacijas

m ehokardiografista profesionalitate:

1. ehokardiografiska “skola”
2. pleredze

3. metodologijas zinasanas
] aparatﬁra

m pacienta “kvalitate” : svars, pulss, elposana...
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Transtorakalas ehokardiografijas
vienotais protokols 2010.g.
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Standarta protokols S5

Protokola Sakums:

lestades nosaukums

Pacienta dati: vards, uzvards
Dzimsanas gads

Datums

BSA

Ritms, frekvence
Ehokardiograta nosaukums

US loga kvalitate



BSA un indeksi

m BSA - Body Surface Area (m?)
kermena virsmas laukums — morfologiskais raditajs

Mosteller formula ~ BSA (m?) = ( [augums(cm) x svars(kg) |/ 3600 )"
DuBois formula BSA (m?) = 0.20247 x augums(m)0.725 x svars(kg)0.425
Haycock formul BSA (m?) = 0.024265 x augums(cm)0.3964 xsvars(kg)0.5378

m Indekss = raditajs/BSA (.../m?)

Kreisais kambaris: diametrs 6,2 cm tilpums 104 ml BSA 2,0 m?
indekss: 3,1 cm/m? =(6,2 : 2,0) 52 ml/m?=(104 : 2,0)



Standarta protokols @ @&

B Pawatdala:

Meérijumi un sirds morfologijas apraksts

m 2D, 3D
m M-rezims

. Doplers: PW, CW, CF, TDI

Vairak domats eno-Kg arstiem



@ dala — pamatmeérijumi
(M-rezZima un 2D reZima)

Aorta (sinus Valsalva) mm
Kreisais priekSkambaris (LA) mm
KP tilpuma indekss (LAVI) ml/m2
Kambaru starpsiena (1VSd) mm
Muguréja siena (PWd) mm
KK diametrs diastolé (EDD) mm
KK diametrs sistolé (ESD) mm
KK masas indekss (LVMI) g/m2
zsviedes frakcija (EF) M-rez %

Frakcionéta saisinasanas (FS) %




@ dala —2 D reZima

KK tilpums diastolé (EDV) ml
KK tilpums sistolé (ESV) ml
KK tilpums diastole/BSA (EDV/BSA)  mil/m2
KK tilpums sistole/BSA (ESV/BSA) ml/m2
lzsviedes frakcija (EF ) % (Simpson)
KK izejas trakts (LVOT) mm
LP tilpums (RAV) ml
LK izejas trakts (RVOT 1) mm
LK izejas trakts (RVOT 2) mm
TAPSE mm
Apakséja doba véna (IVC) mm
ieelpa kolabé [1>50% [1<50% [ nekolabé
Sinotubularais sav. (ST Jxn) mm

Ascendéjosa aorta (Ao asc) mm
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Standarta protokols (&

Sledziens:
sistoliska (dis)funkcija: globala un segmentara

diastoliska (dis)funkcija

sirds izméri

miokarda hipertrofija
varstules funkcija

starpsienas

pecikaras LAIAKOMALS KANICISHIEM

Rekomendacias.




Sistoliska (dis)funkcija

GLOBALA

izsviedes frakcija

Normaila > 55%
Viegli samazinata 45 - 54 %
Meéreni samazinata 30 - 44 %

Izteikti samazinata < 30% *

* ] Am Soc Echocardiogr 2005;18:1440-1463.

“ZELTA STANDARTS”



Sistoliska (dis)funkcija

16 vai 17 segmentu modelis

SEGMENTARA

= Novértéjums:
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hypokinesis- 2
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Diastoliska disfunkcija

T KK diastoliskais jeb pildiSanas spiediens Norma 5 — 12

\ mmHg
1 kreisa atrija spiediens

T plausu vénu spiediens

N\

T plausu kapilaru kiléSanas
spiediens

Sastréguma sirds mazspé€ja



Diastoliska disfunkcija

m “Izolet” sastop ~ 30-50% sirds mazspejas
gadijumu

m Raksturojas ar progresivi pieaugosu KIK
pildisanas jeb diastolisko spiedienu

m Morfologiski pieaug fibrozo audu daudzums
— miokarda iestiepjamiba samazinas

Walter J. Paulus et al,European Heart Journal 2007 28(20):2539-2550



Kreisa kambara pildiSanas spiediens

Normals E/E° <8

Robeznormals
I5>E/E° >8
(BNP, NT-proBNP)

Paaugstinats E/E > 15
LVDP > 16 mmHg




Diastoliskas disfunkcijas gradacija

[ Traucéta relaksacija - viegla |mm) 1-n
I1 Pseidonormalizﬁciia - MmeEerena :> II - I11

III Restriktiva tipa - Smaga :> I0I - IV

_ Grading of Diastolic Function
B abnonns Pseudo- Restriction Restriction
Normal elaxat on normalization (reversible) (irreversible)

i N
AA N |\

Mean LAP N-4 4 + 41 1t
TAU 1 1 e * 1
NYHA 1-11 - ni-1v v

_Grade ™ PR I v




Sirds mazspéja

EAr samazinatu EF

mAr saglabatu EF

(prevalejost Dias to*ljska Disfunkcija)

Ta ir japierada objektivi



Prognoze

Mortalitate Atkartotas
/gada/? hospitalizacijas
/gada/
Sistoliska 10 — 15% 50 — 60%
disfunkcija

Diastoliska
distfunkcija

(38 - 54%)"

1. Walter J. Paulus et al,European Heart Journal 2007 28(20):2539-2550

2. Zile M, Brutsaert D, Circulation. 2002;105:1387-1393



Koronara sirds slimiba

m Globala sistoliska funkcija — EF %

m Segmentara sistoliska funkcija ——  asinersijas zonas
m Diastoliska funkcija — E/E

m Kreisa kambara, atrija izméri —— tlpumi, diametri
m Mitrala regurgitacija ——  pakapes (I-IV)
Pacientu Novérosana:

PTICA 1 reizi gada.
MI 1-2 reizi gada.

AKS péc 3, 6, 12 mén. un péc tam 1 reizi gada.




Arteriala hipertensija

0 Kreisa kambara miokarda masa

Genigu biezums> <:> G@asa / masas indekss>

Kreisais priekSkambaris

<1ametrs > <:> @ms / tilpuma ind@

Diastoliska funkcija KK

<pakapes> <:::> C E/E D




Kreisa kambara hipertrofija (KKH) un
Kardiovaskularais (KV) risks:

saslimstiba un mirstiba

m Pacienti ar hipertensiju:
= Framingham (138 pac) & Cornell (253 pac)
m 5. g laika mirstiba ar KKH: sievietes 20 % ; viriesi 35 % ; vecaki par 65. gadiem 50 %
bez KKH : 2-6%.

m Pamata populacija:
m Framingham Study (1141 pac) & Offspring (3220 pac)
m Ja KK miokarda masas indeks palielinajas par 50 g/m?,
tad 4.-5. g. laika relativi KV saslimstibas risks pieaug par 1.5 - 2.0 reizes.

Normals KK sienipu biezums 6 - 10 mm

KK masas indekss, g/m?* siev. 4395 vit. 49-115

Levy D, et al. NEJM (1990) 322: 1561-66 & Levy D, et al. Ann Intern Med (1989) 110:101-7
Haider AW, et al. JACC (1998) 32:1454-9



Kreisa priekskambara tilpums un Kardiovaskularais risks

2360

Abhayaratna et af
Left Atrial Size

KP tilpuma indekss

<29 mlL/m?

Table 2. Mavimum Left Atrial Volume as a Predictor of Cardiovascular Otcomes

Aunthor

iYear Published) {Ref. #)

Study Design

Study
Population

Sample Size
(Age, yrs)

Study
Cutcome

JACC Vol. 47, No. 12, 2008
June 20, 2006:2357-63

Volume
Method

Diiscrminatory
Thireshold
(ml/m?)

Risk
Ratio

Tsang et al. (2001) (62}
Tsang et al. (2002) (63}
Rossi et al. (2002) (64)

Tsang et al. (2003) (65)

Moller et al. (2003) (66)
Tsang et al. (2004) (67}

Tani et al. (2004) (68)
Losi et al. (2004) (69)
Barnes et al. (2004) (70)

Beinart et al. (2004) (71)

Sabharwal et al. (2004) (72)
Takemoto et al. (2005 (73)
Gottdiener et al. (2006) (74)

Tsang et al. (2006) (75)

Retrospective cohort
Retrospective cohort
Prospective cohort

Retrospective cohort

Retrospective cohort
Retrospective cohort

Case control
Prospective cohort
Retrospective cohort

Prospective cohort
Prospective cohort
Retrospective cohort
Prospective cohort

Prospective cohort

Clinic based
Clinic based
DCIM patients

Clinic based

AMI patients
Mild LVDD
patients
HCM patients
HCM patients
Clinic bassd

AMI patients
ICM patients
Clinic based
Community
based
Clinic based

1,655 (75 = 7)
840 (75 = 7)
337 (60 = 13)

1,160 (75 + 7)

314 (32-94)
S69(76 £ 7)

141 (61 = 13)
150 (4-83)
1,554(75 = 7)

395 (62 + 12)

109 (63 + 9)
1,495 (75 + 7)

851 (78 = &)

423 (71 = 8)

All discriminatory limits have been indexed to body surface area.

transient schemic attack, stroke, or cardicvascular death.

A-L = area length method (biplane unless specifiedy, AMI = acute myocardial infarction; BSA = body surface area; DOM = dilated cardiomyopathy; LVDD = left
wventricular diastolic dysfunction; HCM = hypertrophic cardicmyspathy; ICM = ischemic cardiomyopathy; MOD = method of dises by Simpson’s rule; PE = prolate-ellipsoid
method; Tx = transplantation.

AF

AF

Death or
heart Tx

Combined
events”

Death

AF, CHF

AF
AF
Ischemic
stroke
Death
Death
CHF
CHF

Combined
events*

A-L
A-L
A-L

A-L

A-TL
A-L

A-L
A-L
A-L

MOD
PE
A-L
PE

A-L

Chuartiles
Tertiles
=68.5

32

=32
=27

=34
=27
=32

=32
=i
=32
Cluartiles

J4—=240 3.2
=40 .6

| |
*Atrial fibrillation (AF), myocardial infarction, congestive heart failure (CHF), coronary revascularization,




Valvulara patologija

5001 pacients :

Stenozes: laukums, vidéjais spiediena gradients (PG vid€jais = mmHG)

Nepietiekamiba: regurgitacijas pakape

VHD Guidelines 2007.



Mitrala Stenoze (MS)
VHD Guidelines 2007 :

Kliniski nozimiga MV stenoze
laukums < 1,5 cm?.

\Y )

2
<1,5 cm?.
I
Perkutana
> Mitrala
Varstulu protezésana Komi S
° omisurotomija
(PMC)

SMAGA stenoze: laukums <1cm?, PGyvid > 10 mmHG, SSLK > 50 mmHG

Baumgartner et al. Echocardiographic Assessment of Valve Stenosis:EAE /ASE Recommendations for Clinical Practice.

Eur J Echocardiogr (2009) 10 (1): 1-25.



MS Prognoze:
( VHD Guidelines 2007)

1. Asimptomatiska MS : videjais dzives lgums ~10 g.
2. Simptomatiska MS : slikta prognoze .

3. PMC — mirstiba proceduras latka — 0.5-4%.
4. Pec PMC : periods bez simptomiem 10-15 g.

Pacientu Novérosana:

* Jair diagnoze MS 1 reizi gada.

* péc varstula protezésanas 6 un 12 nedela, un péc tam

1 reizi gada.




Aortala stenoze (AS)

m Jlgstoss “latents” periods ( 10-20 gadt ).
m  Simptomi paradas pakapeniski. Parasti 60-70 g.v.

m  [abi kompenséjama sirdskaite.

SMAGA stenoze: laukums <1 cm? PG vid > 50 mmHG , EF > 50%

Baumgartner et al. Echocardiographic Assessment of Valve Stenosis:EAE /ASE Recommendations for Clinical Practice.

Eur J Echocardiogr (2009) 10 (1): 1-25.



AS un prognoze

m “peksna nave“ 3-5 %.

® Ja paradas viens no simptomiem , tad “peksna nave

pieaug lidz 15-20 % un dzives llgums ~ 5 gadi.

m Mirstiba ~ 9% / gada .

m AoV stenoze un stenokardijas val syncope pievienosanas:

Pacientu Novérosana:

* Jairdiagnoze AS 1 reizi gada.

* péc varstula protezésanas 6 un 12 nedeja,

un péc tam 1 reizi gada.




Varstules nepietickamiba. Fakti

> Fiziologiska regurgitacija : MV, TV, PV, AcV

> Pakapes: I — viegla, IT — merena,
ITIT — merena/smaga, IV — smaga

> NB! Lielaka dala no pacientiem - ASIMPTOMATISKA!

¢ Lfektivaka kontrole progresejosas varstules
nepietickamibas gadijuma —
simptomi <> EF% <= sirds dobumu izmeéri




Indikacijas AoR kirurgiskai arstéSanai. Smaga AoR:

“55” likums: Operacija vélama kamér:

1. KK beigu sistoliskais diametrs < 55 mm

2. EF > 55 %

Indikacijas AoR kirurgiskai arstésanai neatkarigi no AoR smaguma pakapes:

Pacienti ar Ao saknes slimibu ar maksimalo Ao diametru:
a. 245mm, pie Marfana sindromu.
b. 250mm, pie 2 viru AoV.
c. 255mm, citie pacienti.

Pie MR - Labas prognozes raditaji:

1. KK beigu sistoliskais diametrs < 45 mm

2. EF 2 60 %

ESC GUIDELINES,VHD 2007.



MYV prolapss

MYV priekséjas, muguréjas vai abu viru nobide uz
kreiso priekskambari.

MVP pakapes (galotnes pozicija)

6 —9 mm I pakape
09— 12 mm IT pakape
> 12 mm I1I pakape



Indikacijas CRT

(cardiac resinhronization therapy)

KLINISKAS EKG EHOKG
Sirds mazspéja Sinusa ritms EDD > 55 mm
ITI-IV FK (NYHA) QRS = 120 ms (EDD > 30mm/m?)

/ EF < 35%

Miokarda disinlironija

Guidelines for cardiac pacing and cardiac resynchronization therapy, 2007



Probléemas

v Nav vienotu EhoKG kritériju disinhronijas
1Zvertésanai

v Disinhronijas izvertésana pacientiem
- péc miokarda infarkta

- ar pastavigu atriju mirdzesanu

v 30% pacientu ar sirds mazpéju un QRS = 120 ms
pec CRT ierices implantacijas nav uzlabosanas



Defekti: DSV, DSA, DBA

N ja ir defekts ar Suntu, tad

- Qp/Qs norma ~1

m  Jaba kambara/prieckskambara funkcija:
- 1zmeri
- laba kambara sistoliskais spiediens (<30 mmHg)
- TR
- Vena Cava Inferior (< 17 mm)




Secinajumi:
<+ Eho- KG neinvaziva metode.

% Laba piejamiba.

% Nekaitiga, var atkartot vairakas reizes.

Sie dati nozimigi agrinas sirds funkcijas izmainu
konstatésSanai un slimibas attistibas prognozei.

Eho-kg viena no svarigakajam metodém sirds
patologijas izmeklésana.




Paldies par uzmanibu!



