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SM sistolik funksiyasi

» Bir cox kardiovaskulyar xastaliyin klinik sonlamasini taxmin etmakda cox glicli
prediktordur

» Exokardiografiya miiayinasinin asas major hadafi Sol madacik sistolik
funsksiyasinin dayarlondirilmasidir.

> Urayin isemik xastaiyi

» Kardiomiopatiyalar(DKMP)
»Qapag patologiyalari(MC,AC, AS)
» Aritmiyalar (TKMP)

» Miokardit



Kardiak tskil va hemodinamika

Sistolanin fazalari
v IVCT
v ET
v IVRT

Onyiik (preload ) baslangic ventrikul hacmi
Ardyiik (afterload) sistola sonu divar stresi

Cardiac output

Contractilit

I

Afterload




* SM sistolik funk.gdstoron exokardiografik parametrlor
xastaliklorin diagnostikasinda, risk doyorlondirilmasi vo
miialiconin idars edilmasinds mithiim rol oynayir

»Sol modacik geometriyasinda hor hansi bir dayiiﬂdiyi muayyan
etmok ticiin hortorofli 6l¢ctimlordon istifado etmoklo keyfiyyot vo
komiyyat baximindan qiymotlondirils bilor

»Homcinin SM sistolik funksiyasinin doyorlondirilmosindo global
vo regional giymoatlondirmos tovsiys olunur

»Viziual doyarlondirmao



Viziual dayarlandirma

JMdiayinani icra edan operatorun tacriballiyi

» Xasta ila bagli( pozisiya, obez xasta,nafas tutmasi)

» Cihaz ayarlari(transduserin frekansi, gain , fokal darinlik)
»Endokard sarhaddininin tayini

» Kontrastl EXO



Qlobal

o Xottl vo hacm olclmlari

* Divar qalinligi,divar stresi ,saha,atim fraksiyasi,SM kiitle

* M-mod, 2D ,3D

 Doppler hemodinamik dlctimlar

o Atim hacmi, Kardiak output Kardiak indeks, dP/dT , MPI ve ya Tel

o Divar mexanizmi

« Divar harakati, Divar harakat skoru ve ya indeksi (WMSI)

» Miokardial stirat va deformasiya olctimlari
 Toxuma doppleri ve Strain




Keyfiyyot

A Divar galinligi
] divar harakati

JEPSS <5mm
JAort kokiiniin 6na-arxaya harakati

Kamiyyat
A Xatti 6lcimlar
JDoppler dlciim



SM Xatti olcumlari

e Bosluqg va divarlarin 6lcimi — 2D PLAX

SM genisliyini xarakterize etmak tcuin ,sado m
e SM uzun oxuna perpendikulyar

 Mitral gapaq ucu saviyyasinda

e M-mod dlctiimlar tévsiya olunmur(RUTIN)

e Cop Olcimlarin gacmagq
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Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society
of Echocardiography and the European Association

of Cardiovascular Imaging

dAmerika Exokardioqgrafiya
Camiyyati ucdan- uca
metoddan istifade edarak xatti
Olcimlarin (2D) apariimasini
tovsiye edir

02021 ESC UC

0 AFaUC AF <40%

QAFmMUC AF 41-49%

QAFsUC AF >50%

Supplemental Table 3 Normal ranges and severity partition cutoff values for 2DE-derived LV size, function and mass
Male Female
Normal Midly ~ Moderately  Severely  Normal Midy  Moderately  Severely
range  abnomal  abnormal  abnormal range  abnomal  abnormal  abnomal
LV dimension
LV diastolic diameter (cm) 42-68 5963  64-6.8 >68 3852 5366  57-6.1 >6.1
LV diastolic diameter/BSA cm/m?)  22-30 3133  3.4-36 >36 2331 32834 3537 >3.7
LV systolic diameter (cm) 25-40 4143 4445 »45 2235 3638  3.9-41 4.1
LV systolic diameter/BSA Ccmm) 1321 2223 2425 5 1321 2223  24-26 >2.6
LV volume
LV diastolic volume (mL) 62-150 151-174 175200  >200 46-106  107-120 121130  >130
LV diastolic volume/BSA (mL/m?) 34-T74 75-89 90-100  >100 29-61 62-70 71-80 >80
LV systolic volume (mL) 21-61 62-73 74-85 >85 14-42 43-05 56-67 >67
LV systolic volume/BSA (mL/m?) 11-31 32-38 39-45 >45 8-24 25-32 33-40 >40
LV function
LVEF (%) §2-72 41-51 30-40 <30 54-74 41-63 30-40 <30




Hacm &lcimlari

e Xatti 6lcimdan hacim hesabi dagiq olmaya bilar.

e Volumetrik élcimlar kompakt miokard ila boslugun sarhadinin cizilmasi ila
hesablanir.

e Biplan disklarin comlanmasi va saha-uzunlug metodlari istifada oluna bilar.

d2D
e Apikal 4 va 2 bosluqg

3D
e Apikal 4,3,2 bosluqg



Atim fraksiyasi

e AF= EDV-ESV/EDVx 100%
e M-mod

e Simpson

3D EXO

e Yiklanma vaziyyatindan, UVS, dissinxroniyadan asihdir.
e Vurgu hacmi va LVED hacmindan asilidir.

e UC klinikasi ila asililiq yoxdur

e Bariz olmayan disfunksiyalari askarlamada yetarsiz



M-mod

O M-rejimi sadadir, takrarlana bilir .
a Anormal LV geometriyasi (UIX,KMP) zamani azalrr.

M rejimins asaslanan madacik boglugunun diametri olgulerinden hacmleri hesablamagq Ggln bir
neca dusturdan istifade edila bilar. Istifada olunan asas tUsul Teichholz metodudur [Teichholz

formula: Volume = [7.0/(2.4 + LVIDd)] (LVIDd) 3]. Bu usul yalniz madaciklarin handasasi nisbatan
normal oldugda faydalidir.

LVIDd 601 cm Syac% Ao LV linear dimensions
LVIDs  372cm SN YT and derived
LVPWd  1.14 cm e, .- LV Ejection Fraction (EF)

T

vsd 084 e W i M-Mode: Left Ventrlcli

[em]




Simpson metodu

Madaciyin uzunlugu
boyunca asasindan zirvaya
dogru disklara ayrilmaqla
endokard sarhaddi cizilarak
alda olunmus ventrikul
hacmina asasan SMAF
hesablanir

> Sistola va diastolada

» Apikal 4 va 2 boslug

A4Cd
LV Length 8.63 cm
LV Area  36.0 cm?
LV Vol 125 mL

A4Cs
LV Length 7.25cm
LV Area  21.1 cm?
LV Vol 53 mL

EF (A4C) 58%

A2Cd

, ®» End -diastole LV Length 8.14 cm

LV Area  33.7 cm?
LV Vol 117 mL

EDV (BP) 124 mL

A2Cs
LV Length
LV Area
LV Vol

EF (A20C)
ESV (BP)
EF (BP)




3D EXO

» Apikal 4 va 2 boslug
» PSAX
»Endokard sarhaddi aydin cizilarak




SMSF Doppler exo ila dayarlandirilmasi
AH va CO hesablanmasina asaslanir
AH har vurusda SM govdugu ganin migdaridir (LVOT, RVOT, MV)

AH =CSA x VTi : CSA=m(D/2)>
CO =AH x UVS

Hemodynamic Doppler Assessment of
LV Stroke Volume

PLAX Flow period A5C

LVOT diameter Velocity Time Integral, LVOT “’i

ue L0 p— —1

;"__ d

b
AQY

HOKMP
Aort stenozu
Amiloidoz

Volume of Cylinder
Instantaneous Stroke Volume = CSA x VTI

T (Radiusyor)? VTiwor

LVH (R § '[t“APws LV Stroke Volume
@/ h"ll Cardiac Output

= SV x HR



SM sistolik funk. dayarlandirilmasinda digar Doppler
Olcumlari

s
%* dp/dt
. . . o Ny y ] MR dP/dt = 1785 mmHg/sec 3+ i
“*Madacik daxilinda tazyiqin yiiksalma stirati vo ya IS e
zamanla tazyiqin (dP) dayismasi (dt) madacik e 4R=100bpt

funksiyasinin yiikdan asili olmayan ol¢iistdiir.

= Sol madacikda vahid zaman arzinda tazyiq artis
nisbatini gostarir

» dp/dt mitral catismaliq -jet sliratinin 1m/s va
3m/s oldugu noqtalar arasinda tazyiq farginin
Bernouli ganu(4V?) hesablanaraq alds edils
bilar. Bu 6lcma madacik disfunksiyasi vo ya
ohamiyyatli mitral catismazligi olan secilmis
xostalarda faydalidir.

* Normal dp/dt dayari >1200mm.hg/sn




P

MR dP/dt = 774 mmlg/eec |
Vmax 1 = 0.99 m/sec
Vmox 2 = 301 m/sec
Al = 42 miec

MR dP/dl = 967 mmMg/sec
Vmox 1 = (.99 m/sec
o Vmox 2 = 3.01 m/sec
£ Al = 33 miec

D 458 Y/ 1/1/%
B O Fagun n 1 Dl

MR P/l = 425 mmig/sec %
Ymax 1 = 1.03 m/sec ?"x
Vmax 2 = 3.01 m/sec )

3
al = 75 msec -~




Miokardial performans indeksi(MPI)

UC xastalarinds mUhUm prognostik shamiyyat dasiyir. Bir cox calismada
saggalim ila alagali oldugu gdstarilmisdir

Myocardial Performance (Tei) Index
MPi=(TST-ET)/ ET

Me AO AC Mo

H Transmitral inflow
Normal MPI <0.40 velocities
L‘#ne from end to start of mitral inﬂoﬂ
a S

Bu dayar na gadar artarsa
ventrikul funksiya et
pozgunlugu o qadar artar

Transmitral inflow
velocities

Ejection time ‘F'os!-.

ejection
-

AC: Aortic Valve Closure §
AQ: Aortic Valve Opening

MC: Mitral Valve Closure
MO: Mitral Valve Opening

N | AN

IVCT: Isovolumetric contraction time
IVRT: Isovolumetric relaxation time

IVRT




Xasto ornaklari

3 farqli xastadan hesablanmis MPi(Tei)

gostarilmisdir

Har xasta Ug¢lin mitral giris yolu va SM

cixis yolu suratlari geyd edilirak ,MQ

gapanmasindan acilmasina gadar olan

zaman va ejeksiya zamanlar olcilmisdur.

= 1ci panelda ylngul AH va SMAF 63%
olan xastads MPIi 0.34 olaraq
hesablanmisdir

= 2ci paneller SMAF 30 % va yungdl
DKMP olan xasta MPi 0.69

= 3cl panel SMAF 22%, ciddi DKMP olan
xastada MPi 1.0




MAPSE

e Mitral annulusun sistolik ekskursiya (MAPSE) sol madaciyin (LV)
funksiyasini giymatlandirmak tcilin getdikca daha cox istifada edilan
exokardioqgrafiya Gsuludur.

e Apikal 4
e M-mod
e MAPSE >15mm




Toxuma doppleri

ATDI miokardin harakat stiratini uzunlamasina (qisalma siratini) olclr

JBu global va regional LV sistolik performansini giymatlandirmaya
imkan verir. TDI parametrlari adatan apikal pancaradan ya medial, ya
da lateral mitral annulusdan alda edilirHesablanmis S dalgasi SMAF ila
yaxs! korrelyasiya gostorir.

S >6sm/s
e Septal S dalga 8
e Lateral S dalga 9

Color-coded 2-D
Tissue Doppler




STRAIN EXO

e TDI vo "speckle tracking” yontamindan istifadsa edarak regional
miokard funksiyasinin ylksak dagiqglikla giymatlandirilmasini tamin
edir.

 Miokardial yigilma surati ayri ayri segmentlar saviyyasinda miayyan
edir

e Pozitiv strain dayarlari uzanmamasini, neqgativ dayarlar seqgmentin
gisalmasini gostarir

e Longitudinal, dairavi, radial



GLS

e GLS UC-nin bitiin marhalalarinda
prognostik giymatlandirmsa,
diagnostika, mualicanin idara
edilesinda va taqib zamani artiml
malumat verir. Daha cox AFsUC
faydalidir

INF-LAT




Regionalolaraq SMSF dayarlandirma koronar
anotomiyasina uygun segmentlara boltinarak
1.normal 2. hipokinetik;

3. akinetik 4 .diskinetik

Two chamber

Four chamber

SM divarinin harakati apikal 4, , 2
PLAX,PSAX giymatlandirilir.
endokardial serhadin dagig muiayyan
edilmasina diggat yetirilmalidir.

inferi Apical Cay
i mfe:nor am_?__ .-__A:‘“I
um-;gj .'P'ﬁrd'" Apical Cap Mo/ sepam
intéh o tupm anferolateral inferiof 7 Apical o anteroseptum
Journal of the American Society of Echocardiography Langetal 13 (Lo hl A, wid A7 \ e R e B .m:nul "
Volume 28 Number | ln'@assexw)m anterolateral intecifl nterior L iy
If - 1 anLr\ ' \"‘B il
Inlariv { an;erlor
L /AN
Four chamber N Long axis

Two chamber

e

Mrca [l Rcaorcx
) LAD or CX
Ecx BErcaortap




DHQ indeksi(WMSI)

O DHQ i géstaricisi geyd olunan
segmentar dayarlarin comini
miokard segmentlarinin sayina
bolmakla hesablanir
O 1.0 (16/16) WMSI normokinetik

hesab olunur ve KMR hesablanmis
ejeksiyon fraksiyasinin 64% ila
alagalandirilir,

O 3.0 WMSl isa 12% ejeksiyon
fraksiyasi ila alagalandirilir va
akinetik hesab olunur. 1.5, 2.0 va
2.5 WMSI-lar muivafiq olaraq
mulayim hipokineziya, hipokineziya
va agir hipokineziya olaraq tayin
olunur

Table 20.7 Methods for evaluation of regional wall motion

abnormalities

Visual/subjective

Normal, hypokinetic, akinetic, dyskinetic

Semi-quantitative
WMS or WMSI

1 = normal

2 = hypokinetic, iLe. reduced endocardial excursion
and wall thickening

3 = akinetic, absent endocardial excursion and
thickening

4 = dyskinetic, systolic bulging with no thickening




NITICS

* AF yeganoa parametr kimi giymatlondirilmamalidir
* Hemodinamik dayarladirma vacibdir
* 3D exo tacruballiyini artirmak



Diggatiniz Ucun tasakkarlar

Azarbaycan
Kardiologiya
Camiyyati
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