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Kdo provadi vysetreni ?

Neurosonolog (neurolog), angiolog, cévni chirurg, internista,

Intenzivista, prakticky lékar..............................L. radiolog

Kdo za to muze ?

Stoji radiolog o ultrazvukové vySetreni ?

Pokud ano, tak jej musi nejen delat lépe, ale i znat klinicke

souvislosti, leCbu a jeji oCekavane a realne vysledky.
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Barevna duplexni ultrasonografie privodnych tepen mozkovych

Screening a sledovani aterosklerozy

- Pritomnost a charakteristika platu
- Parametry prutoku

Ischemicka cevni mozkova prihoda

etiologie - TOAST (Trial of Org 10172 in Acute Stroke Tratment)
lokalizace - teritorialni, lakunarni, border zone

doba trvani - TIA, infarkt, stroke in evolution




Barevna duplexni ultrasonografie

B mod - zakladni orientace - podélné i pficné ! g
- intraluminalni obsah | -
- okoli cevy

Barva - snadnejsi orientace - smer toku, turbulence e T

- POZOR na artefakty
- sklon bar.vysece - 60° !!

Dopplerovsky zaznam (pulsni)
- krivka - parametry, turbulence.... y .J“"’WM ;‘»Wﬁm FMM m&,t‘g“
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Spolecna krkavice

* pfehlédnout cely prubéh
e pozor na vinuti - turbulence
* okoli - Stitna zlaza, uzliny




Bifurkace a vnitrni krkavice

* rozliSeni vnitfni od vnéjsi - vétve ! (vnitrni nema)
- Sire lumen
- tvar dopp.krivek

* Vv bulbu a.carotis interna je turbulence normalni !

« prehlednout co nejdelsi usek




A.vertebralis

* sagitalni rovina, vybézky obratlU
« smer toku, tvar krivky
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Normalni obraz v B modu

* stény tepny - intima, media, adventitia
* intimomedialni index (IMT) — vzdalenost dvou echogennich linii

 lumen - anechogenni - pozor na artefakty

* okoli
* vZdy dvé roviny !! : -




Normalni obraz v barevném zobrazeni

 pozor na sklon barevneho segmentu
* pozor na barvy - podle smeéru toku

* nalez hodnotit jen orientacne !

ACC




Normalni obraz dopplerovske krivky

Tti typy krivek f |
1) ACC - smisena \‘N
l l
2) ACE - vysokoodporova h gab_q,

- absolutni hodnoty prutoku cm/s (S/D) + indexy

3) ACI - nizkoodporova

Hodnoceni krivek

- tvar krivek podle tepny

- turbulence
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Podrobné hodnoceni platu ~=="_

- kde je ulozen
- délka, Sirka v mm
- tvar - ulcerace !




Typy platu - morfologie !

- tukovy (fibrézné-tukovy), ,mekky”
- fibrozni

- kalcifikovany




Vlajici trombus
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Hodnoceni patol.nalezu

NejCastejSi patologie - AS zmeny - platy

— = A ——— - - B———— - g

Ulcer
Crater

POZOR N podhodnocent plaku {Stenozy)......



North American Symptomatic Carotid Endartherectomy Trial

Hodnoceni stenozy — NASCET
- ECST

European Carotid Surgery Trial

External Internal | NASCET ECST
carotid . carotid 30 65
artery o artery 40 70
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ECST Cc-B NASCET and ESCT according

C Lo recent direct comparisons

NASCET A-B
A

NASCET Vs ECST stenosis grading

Both the NASCET and ECST trials used angiography and calculated the percentage of stenosis as a
ratio of diameters measured from the angiogram.

A=3 mm
B=7mm

1-3/7*100 =57 %

Compared residual lumen diameter (B)
with the “normal” distal ICA diameter (A)

Grades stenosis lower than ECST method

Is a more straightforward indicator of the
degree to which the ICA is narrowed by
the stenosis

Is more reliably measured from
angiograms than the ECST method that
requires an estimate of the bulb
diameter with indirect calculations

/Estimated

Compared residual lumen diameter in the
stenosis (B) with an estimate of the
diameter of the artery at the point of the
stenosis (C)

Grades stenosis higher than NASCET
method

Gives a better indication of the plaque

positionof | | b rden and its growth (increment of the
carotid wall

stenosis degree) at the site of the
stenosis

Behirang Amini, MD/PHhD

zCCA\

As the NASCET method better correlates with the haemodynamic
and angiography, it has been proposed as the standard method.




External Internal NASCET ECST

Kriteria pro stenozu vnitrni krkavice (ICA): carotid /e carotid 30 65

artery oo - artery 4 40 70
- Society of Radiologists in Ultrasound & 0 80
- NASCET index, ECTS index o 80 o1

90 97

carotid wall

- Australasia Society for Ultrasound in Medicine Goiiion Garotia Eiee

NASCET A-8 gecst &B
A G

1o recent direct compansons

Society of Radiologists in Ultrasound

Norma
- ICA PSV do 125 cm/s, zadny plat
- ICA/CCAPSVdo 20, ICAEDV do 40 cm/s

Stenoza do 50%
- ICA PSV nad 125 cm/s a ztlusténi intimy nebo plat
- ICA/CCAPSV do 2,0, ICAEDV do 40 cm/s



Society of Radiologists in Ultrasound

Stenoza S0 - 69%
- ICAPSV 125 - 230 cm/s a jasny plat
- ICA/CCAPSV 2,0-4,0,ICAEDV 40 - 100 cm/s

>70% stendza
- ICA PSV nad 230 cm/s, plat a omezeni
- ICA/CCAPSV nad 4,0, ICAEDV nad 100 cm/s

Skoro uzavér
- ICA PSV variabilni nebo zadna
- vyrazné omezene lumen, variabilni barevny zaznam

Kompletni uzavér
- Zadne toky ve vSech modech
- zrychleni prutoku kontralateralné +/-



Neprimeée znamky stenoz

<50 % - absence zpétného toku v bulbu ACI
- obraceny tok za stendzou (pfi sténé)

<75 % - obraceny tok za stenozou

- lehké vyplnéni syst.okna
> 75 % - vyrazna turbulence za sten6zou

- vice jak polovina ,okna“ je vyplnéna
> 95 % - tezka turbulence, vibrace cévy

- kompletni vyplnéeni okna

Subtotalni okluze - vyrazné zpomaleni toku za mistem zuzeni
ve srovnani s druhou stranou

Okluze - absence toku, pulzace trombu mohou napodobit tok !



Hodnoceni patol.nalezu - vSeobecna pravidla

1) Symetrie toku (ACC dx/sin = 0,7-1,3)
2) Norma - systol.rychlosti do 125 cm/s, prazdne,okno®,
bez plaku, ostré spektrum
0 - 15 % - min.plak, min.rozsireni spektra
16 - 50 % - plak, vyplnéni okna, rozsSireni spektra
51 - 80 % - syst.rychl.na 125 cm/s, mirné zvyseni
diastol.rychlosti
81 - 99 % - diastola nad 135 cm/s
3) Pri postizeni ACl vzdy vysetrit a.ophtalmica
4) Turbulentni toky potvrdit dopp.krivkou !
5) V ACC musi byt tok v diastole
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Indikace zobrazovacich metod

Ultrazvuk « cévni mozkova prihoda "
(od zavrati po bezvédomi)
 pooperacni stavy :
CTA, MRA « predoperacni, pooperacni
DSA  terapie, komplikované stavy

GERURTSHAUS oes PHYSIKERS
CHRISTIAN DOPPLER

ENTDECKERS DES NACH 1HM BENANNTEN

HYSISCHEN PRINZIPS




