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Miokarda deform cijas un. truma
noteikSana un nov. rt Sana ir balst ta
uz 1842. gad Kristiana Johana
Dopplera (Christian Johann Doppler)
atkl tu fenomenu: atstarojoties no
kust ga objekta ska as vilnis maina
savu frekvenci.
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= Doppler metodes
pirma pielietosana-
1961g. Yos/da etal.

= Mitrala varstula un
kKambaru sienas

atruma pirmie £ C
merijumi ar Doppler Fgure 12:

metodi- 1966g.
YOosnitosh et al.




= Pirma regionalo miokarda funkciju
kvantifikacija ar impulsa vilnu Doppler. (PW):

/Saaz el al. 1989 g.
= Pirmails Colour Doppler Myocardial
Imaging : Mchicken et al. 1992 g.
= Strain Rate / Strain pirma izmantosana
1998 g. He/maal et al.




= AUDU DOPPLER “MERKIS" :

1. Novertet regionalo miokarda atrumu
( radiala un longitudinala virziena ).

2. Novertet regionalo miokarda deformaciju.



- ATRUMS A A A 100 - 150 cm / sec.
- AMPLITUPA minimala .

- ATRUMS Y'Y ¥ 5— 15 cm / sec.
- AMPLITUDPA liela .



Myocardial Motion/Deformation - Principles

Figure 4.3: In the subendocardial layer of the left ventricle the principal fibre orienta-
tion is longitudinal. In the sub epicardial layer, the fibres are mostly orientated in the

circumferential direction.
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Miokarda kustibu 3 veidi :

A. Longitudinalais (pagarinajums un saisinajums) B. Radialais (paresninajums un patievinajums)
C. Cirkumfleksais (pagarinajums un saisinajums).

f
Transducer

= = Ultrasound scan line
Scanning sector




AUDU DOPPLER :

1. Miokarda atrums
- Impuisa vilpu: Doppler: ( PW)
- Krasu Doppler.

2. Miokarda deformacija :



2-D Grey Scale 2-D CDMI CDMI velocity profiles

Pulsed Doppler Standard M-mode Curved M-mode




s Pulsed Doppler Miocardial Imaging
( PDMI )

Var noteikt miokarda segmenta atrumu! :

- kr.kambaris 12-16 mm.
- lab.kambaris 20-22 mm.



s Kreisais kambaris

1. Regionalas miokarda kustibas :
- apikala pozicija ( 4Ch , 3Ch , 2Ch )*.
* Var analizet visus segmentus.

circumferential 222

2. Regionalas miokarda kustibas :
- parasternalas pozcijas®.
= Var analizet :
a. Kambaru starpsienu- tas subaortalo dalu un
Videjo segmentu.
b. Mugurejas sienas vidus un bazalo segmentus.

m Labais kambaris

1. Regionalas miokarda Kustibas :
- apikala pozicija ( 4Ch )*.
= Var analizet lateralo brivo sienu visos segmentos.
2. Regionalas miokarda kustibas :
- parasternalas pozicijas*.
* Var analizet prieksejas brivas sienas videjo segmentu.



= PDMI — Tehniskas prasibas :
1. Tissue Doppler funkcija ( eho-masinai ).
2. Labs ulraskanas logs.
3. EKG !
4, Skenesanas lenkis (paraléli)* :(cos 0°=1 I1)
“hielaujama kiida 15°-20° - cos 20°=0,94
NBIF=ces 905="0

5. PW “sample volume™ ( 6-8 mm.)
Janovieto analizejama segmenta centra !

6. Frame rate : 150-200 fr/ sec.

/. Nyquist limit : + 20-24 cm/sec.
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S-sistoliskais pikis
E( e )-atra agrina piepildisanas
A( a" )-kustiba atriju sistoles laika






TVT parameter
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S-vilna (sistole), normala longitudinala

funkcija:
d. - monofaziska : septum , inferior
- bifaziska : anterior , posterior , lateral.

D. Maksimalais sistoliskais atrums

Samazinas No bazala segmenta lidz apikalajam
segmentam.

C. parasti lielaks lateralaja un mugureja
Sienas.
of KK < Vmax sis. LK.

€. MV un TV fibroza gredzena maksimalais sistoliskais atrums :
- MV 7-10 cm/sec.
- TV 12-15 cm/sec.

f. Atkarigs no vecuma , dzimuma , rases.
e un a_ vilni (diastole) :

d. e/a parasti 1-2.

b. E/e < 7-8.




PDMI Kliniska nozime:

. globalas un segmentaras sistoliskas funkcijas

noverosana un kontrole :
- pie difuzas hipokinézijas pietiek ar 1 segmentu.
- pie lokalas disfunkcijas nepieciesams izvertet 3 segmentus.

. Pecsistoliska miokarda kustiba (¢ post-systolic motion-PSM):

- iSémijas indikators
- pie smadas sirds mazspejas korele ar EF.

. E/eattieciba’, Koreletarpildijumarspiedient KK(Farbeigu

diastolisko spiedienu KK"):
- norma- lidz 7-8
- jzteiktas izmainas - virs 15.

. MV Tibroza gredzena sisteliskais atrums korelear EE :

- zemak 7,0-7,5 cm/sec —samazinata globala sistoliska funkcija KK.

- /ntra ventrikulara aizkavesanas , "Q-to-peak S" : starpiba starp
starpsienu un lateralo sienu , patologija virs 40 msec.

. 1V fibroza gredzena sistoliskais atrums korele ar laba kamabara sistoliskas

funkcijas traucejumiem :
- pie hroniskam plausu saslimsanam

NV o w —
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-posterior 235 mse
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Colour Poppler Miocardlal Imaging. - COMI
1. M-mode krasu Doppler.
2. Curved M-mode krasu Doppler.
3. 2D krasu Doppler.

NB! Miokarda sienas kustibas pie td —

no td —
Prieksrocibas. ;

- var analizet vienlaicigi vairakus segmentus .
- |oti Iabi var vizualizet asinergijas un dissinhronijas
Zonas.
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J G Y DoOPPEER

Cojour: Doppier-Miocardlal limagiig. = COMI
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— miokarda deformacijas atrums

(s 1)

Velocity Strain Rate

Vi-Vy
d

Strain Rate: SR =




— objekta deformacija attiecinata pret
izejas garumu ( % ).

I Kreisa kambara miokarda deformacija ir
kreisa kambara saisinasanas sistole un
atgriesanas pie izejas garuma diastole.




Deformacijas atrums.( SR, s '




—

. S, SR funkcija ( eho-masinai ).

. Labs ulraskanas logs. Skenesanas sektora lenkis ap 30° Il!

. EKG Il

. Skenesanas lenkis :

. Jaieraksta 3 kardiocikli.

. Frame rate : 200=50011/ SEC.
. Japarbauda ar PW.

. "Parauga laukums” : radiala funkcija 5mm,
longitudinala funkcija 10 mm.

. Obligati atzimet “Gime eventing”. ( AVC ,AVO ,MVC , MVO )




a. 2D realaja laika .
b. Curved M-mode "C-mode” .

c. Grafiska attela izveidosana no 2D datiem.

a. Grafiska attela izveidosana no 2D datiem.



SR Krasu kodésana “colour-coded”:

- radiala funkcija “paresninajums’- max :

- radiala funkcija “patievinajums” - min
DZELTENS (" negativs SR-).

- longitudinala funkcija saisinajums™= = max :
DZELTENS (" negativs SR-).

min :

- longitudinala funkcija “pagarinajums”

- SR nav
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= 2D realaja laika un M-rezims SR:
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Curved M-mode rezims SR:

17/01/2008 12:19:5%
SL: 12.0 mm -~ g




s Curved M-mode rezims SR:

Elongation starts Elongation starts in
before aortic mid-inferior septum and
valve closure propagates towards apex

il

Contraction starts
almost simultaneously in

all parts of the

septum

Mitral valve closure Aortic valve closure

Figure 4.30: A normal base-apex C-mode display of longitudinal strain rate recorded
from the ventricular septum at 323 frames per second.Such high acquisition frame
rates may be necessary to resolve regional strain rate curves




Strain Rate
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Il w ~ 3
SR likne :

imzoos 1zasss g M 30178 it Bl TR
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- radiala funkcija “paresninajums’- max :

- radiala funkcija “patievinajums” - min :
negativs's = .

- longitudinala funkcija “saisinajums™= = max :
negativs's - .

- longitudinala funkcija “pagarinajums”- min



likne :
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S (2) lonaizudinzilz furncetiz ( 2G4 ,32080), 110011z )

\ i 1 = Tissue Octave
11:49:54 i % ) . MYC i iR Freq. 1.73.4 MHz
S/E: 0/315 ms. : : : : Proc.  10M1/2/8/0.7
=z ’ i A S : Power 0 dB
FPS 223.2
Depth 0
Color
Gain 3 dB
Scale 1.50 kHz
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1.1 mm
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Scale cm/s
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MHz
mm
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Sl Freeze
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Longitudinalais SR/S: LK>KK
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Radialais SR/S > Lo
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Table 3. Longitudmal systolic function of the left and right ventricle estimated by maximal systolic velocity, SR and
strain (mean + SD)

Views

Myocardial walls

Segments

Velocify (cm's)

SR (s

Apical 4CH

Apical 3CH

Apical 2CH

septum

lateral LV

lateral RV

posterior LV

anterior LV

basal
mid-
apical
basal
mid-
apical
basal
mid-
apical
basal
mid-
apical

5.60 + 1.38%
427+ 106
306 1.0
8.66 + 2407
190+ 242
1090+214
072 +226'
865 +1231
6.60 + 203
6.30 + 1.08*
542 +1121
417+ 143
13197
6.28 + 119
480 + 246

151 £035
149+035
155030
1.19 £ 0.26*
112+ 028
125039
1.50 = 0417
172027
204 +041
117033
123033
1.24+031
150 £ 044
145054
151 £ 048
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2008 ’01 125_1 0.05.31 A 2008/01/25-10:06:31 b .

Frame = 46

Frame =12
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Click here for tips

GLPSS_LAX 13.4 % |HR_ApLAX
GLPSS_A4C 4.6 % |AVC_MEAS
GLPSS_A2C
GLPSS_Avg
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, SR, kliniska nozime :
NB! - Papildus diagnostikas metode 1!
-Sistoliskas funkcijas noverosana dinamika.

L. Segmentara sistoliska funkcija :
- pie hroniskas un akutas iSEmijas
- PEC revaskularizacijas
- slodzes testa laika
- kardiomiopatiju izvertésana.
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Radiala funkcija , mugurejas sienas bazalais segments.

Baseline Chronic Myocardial
e ¥l |lschemia | “% Infarction

— 30 %% — 30 % 50 %




ment (4-channel view, radial function) at baseline (A), during 30- to 60-second balloon occlusion of
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60 sec occlusion

frer balloon deflation (C).
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Table 5. Tme to the peak strain m radial and longitudinal function measured from the aortic valve closure

Views

Myocardial walls

Segments

Time fo the peak strain (ms)

Parasternal LAX
Parasternal SAX
Apical 4CH

Apical 3CH

Apical 2CH

posterior
posterior
Sephm

lateral LV

posterior LV

anterior LV

basal
basal
basal
mid-
apical
basal
mid-
apical
basal
mid-
apical

368 +354
318+ 344
64.6 +424%
130£1275
112£358
246+305
162+411
U2+31]
044147
11§48
ILT£37
485+ 382
102+363
136280




(8]
"

a7

Video Center

ﬁ.
Search ‘Web Discover N-...

B, 3

Tools Applications Download!
Options Exit

NOKIA




