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Samme rpinsipp som Doppler flow:

f-fo~2f, \écos(a)
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Vevsdoppler

Prinsipielt som Doppler flow:
Blod: Haye hastigheter, lav intensitet (Hoypassfilter)
Vev: Lave hastigheter, hgy intensitet

Haypassfiltrering
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Haypassfiltrering
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Haypassfiltrering
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Ingen filtrering

Ingen filtrering, lav gain
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Lavpass filtrering Vevsdoppler:

» Beskrevet teoretisk 1976 (Angelsen)

» Pulset vevsdoppler 1989 (Isaaz)

» Farge vevsdoppler 1992 (McDicken)
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Vevsdoppler: Langaksebevegelsen:

* Pulset (Global funksjon)
— Sekvensiell
— Robust
— Online (rask)
e Farge
— Simultan (regional funksjon)
— Sensitiv for stgy
— Postprosessering
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Vevsdoppler:
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Pulset vevsdoppler
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Vevsdoppler og flow:

L ger Eouma * Flow: Resultat av
E A trykkforskjeller
AL AL )
|. "‘! ! 'l |
+ Kontraksjon: Arsak
til trykkforskjeller
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Normalverdier systolisk hastighet:

e Gulati et al 1996:

— Peak velocity korelerer med EF: R = 0.86 (Stgylen et
al 2003: R = 0.66)

— Peak velocity > 5,4 cm/s tilsvarer EF > 50%
* Vinereanu et al 2001:

— Peak velocity > 9 differensierer mellom normal og
patologisk hypertrofi (men alle med normal EF)

— Normalverdi > 8

Posisjonsavhengighet :

Mitral annulus motion
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Normalverdiene gjelder gjennomsnitt av 4 punkter:

firkammer tokammer

septalt lateralt inferiort anteriort

Gjennomsnittet av 4 punkter reduserer ogsa variabiliteten med 25%
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Diastolisk funksjon VV:
.\ E a A,P"‘i . |A E A;
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Frisk person Hypertensiv pasient med
forsinket relaksasj

Diastolisk funksjon:

Mitral §
inflow

PV
flow

DTE

Delayed Pseudo-

Hopnal Relaxation  normal

Restrictive
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Normalverdier for e-hast.i mitralannulus,
forenklet

e Yngre voksne:
—>10cm/s

¢ Eldre voksne
- >8cm/s

«ns ST. OLAVS HOSPITAL

E/A ratio i mitralflow vs
Ea/Aa ratio til mitralannulus

Normale Forsinka relaksasjon Pseudonormale
n=40
n=34 n=51
E/A 1,4+0,3 0,66+0,14 1,740,5
Ea/Aa 1,440,4 0,62+0,2 0,66+0,2
E/Ea 7,743 7,8+3,5 18+4
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Hogyre ventrikkelfunksjon:
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Hayre ventrikkelfunksjon: Hoyre ventrikkelfunksjon

e
lggw « Peak systolisk hastighet av tricuspidalringen
Cons « Et mélepunkt.
I * Normalt 15 cm/s = Normal hgyre ventrikkelfunksjon patologisk <
i h h “ ﬁ ! 10 cm/s (Alam 2000)
|
5 o » Hg. Atrietrykk: E/Ea korrelerer darligere med fyln. Trykk (Nageh
1999) (dessuten finnes bedre metoder som
10

— Venestuvning
— Venacava)

« Systolisk pulmonalarterietrykk?
— Pavisbar IVR (cfr Burstin 1967)
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RV IVR med vevsdoppler:
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Farge vevsdoppler: Curved M-mode (CAMM):
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Kvantitative kurver Strain rate:

SR=v,-v,/L,
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Strain rate: One dataset, four modalities:
T
71~ N\ . Velocity Temporal Displacement
/Y N\ ‘\ integration
/f/ \ \ -»
Ax J,rf J;fw(x) \ \1 :
/ ( \ Spatial A4 Spatial derivation
f | N derivation
{, {l'(x tAx) \ | -
xJI Syl
Heimdal, stoylen et al 1998 Fleming et al 1994 Strain rate Temporal Stl’ain
integration
SR = V(X)-Vv(X+AX) _ Av _ vli-v2 -VG
AX AX r

«ns ST. OLAVS HOSPITAL «us ST.OLAVS HOSPITAL

One dataset, four modalities: Speckle tracking
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What is speckle tracking?
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Interference
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1: Speckle pattern is random; each
kernel has a unique "fingerprint

2. Speckle pattern is fairly constant
and follows the myocardial motion.

— o

Thus the kernel can be tracked from
one frame to the next:

t
Search area
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Tracking algorithms:

* Sum of absolute differences:
— SAD = Z(K — Kt) = Z([K (x,y) — Kt(x-t,y-u)])

» Cross correlation:
- R=Z(K (x,y) x Kt(x-t,y-u)])

Bohs & Trahey 1991
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Tracking:

*Motion:
*Displacement
*Velocity

*Deformation:
«Strain
«Strain rate

Resulting in:




"2D strain”:
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Vevsdoppler vs.

* Very well documented

¢ Lacks somewhat in user
friendliness

* High frame rate

« Poor lateral resolution

* Angle dependent

* Moderately smoothing
dependent

« Pitfalls

Speckle tracing

Fairly well validated

Little clinical documentation
User friendly

Low frame rate; may be HR
dependent

Angle independent
Sensitive to reverberations
and drop outs

Highly smoothing dependent
Strain measurable in all
directions

— Little validation so far

— No documentation of added
clinical value

One dataset, four modalities:

«ns 5T. OLAVS HOSPITAL



