2D echokardiografie
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Co je treba znat k atestaci
z kardiologie ?
Principy ultrazvuku

— frekvence, vyuziti harmonickych frekvenci,
rozliSovaci schopnost

Nastaveni pristroje
— gain, frekvence, fokusace

Zakladni projekce

— i meéne casto uzivane!

Zakladni normalni hodnoty
Interpretace patologickych hodnot



Principy ultrazvuku

Co je ultrazvuk a jak se siri a chova ve
tkanich

Jak je tvoren echokardiograficky obraz
Jake je rozliseni ultrazvuku

Jaky je vztah mezi frekvenci a
rozlisenim

Jak funguje harmonické zobrazeni

Co jsou fokalni zony
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Wavelength / resolution (mm)

Relation between penetration and
resolution according to probe
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Zpusoby zobrazeni

Sonda




Dvourozmerné zo

Sonda

brazeni (2D)
Sondy:

Mechanicky pohyb krystalu

« Mechanical sector (1 krystal)
« Anular array (4 - 8 anuld)

Plné elektronické

» Phased array (posun faze)
 Linear array
« Curved array



Lateralni rozliseni

Axialni rozliSeni

Elevacni rozliseni



Ovladaci prvky
echografu pro 20

zobrazeni
Ultrasound power Dynamic range
Focal zone w%  TGC
Frequency _
Gain
Sector width




Zakladni echokardiografickeé projekce pri
transthorakalnim vysetreni (TTE)
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Zakladni echokardiografické projekce pfi
transthorakalnim vysetreni (TTE)

Leva parasternalni = Dlouha osa
— Kratka osa

= 4 dutinova
— 4 dutinova s aortou (5 dutinova)
— 2 dutinova
— 2 dutinova s aortou (3 dutinova)

Apikalni

Subxiphoidalni
Suprasternalni
Prava parasternalni (Doppler!)



Parasternalni pristup

N _Rovina projekci
7 na kratkou osu

Rovina
ctyrdutinovych
projekci

”

Subkostalni
pristup

pristup

Apikalni

Rovma projekci
na dlouhou osu



271172007 10:24:20
Octave

Freq.: 1.7 MHz/3.4 MHz
Proc.: 111.0/10.0/5.90.7
Power: 0.0 dB
FPS:29.0

Depth: 17.0 om

27/1112007 10:46:36
Octave

Freq.: 1.7 MHz/2.4 MHz
Proc.: /11.0/10.0/5.30.7

Depth: 15.0 cm

Freq. 1.7 MHz/2.4 MHz
Proc.: 111.0/10.0/5.310.7

oepth: 15.0 cm

Depth: 13.0 om
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PSAX - leva komora

Mitralni cipy
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Subkostalni
4dutinova
projekce

Fossa
ovalis




Subxiphoidalni
projekce - kratka osa —
uroven velkych cev



Arteria
carotis sin.

Truncus
brachiocephalicus
Arteria
subclavia sin.

Oblouk aorty s

v

Aortalni

chlopen Arteria

pulmonalis dx Descendentni

aorta




NORMALNI HODNOTY



Recommendations for Chamber
Quantification: A Report from the American
Society of Echocardiography’s Guidelines and
Standards Committee and the Chamber
Quantification Writing Group, Developed in
Conjunction with the European Association
of Echocardiography, a Branch of the
European Society of Cardiology

Members of the Chamber Quantification Writing Group are: Roberto M. Lang, MD, FASE,
Michelle Bierig, MPH, RDCS, FASE, Richard B. Devereux, MD, Frank A. Flachskampt, MD,
Elyse Foster, MD, Patricia A. Pellikka, MD, Michael H. Picard, MD, Mary J. Roman; MD,
James Seward, MD, Jack S. Shanewise, M D, FASE, Scott D. Solomon, MD,

Kirk T. Spencer, MD, FASE, Martin St John Sutton, MD, FASE]
and William J. Stewart, MD

J Am Soc Echocardiogr 2005;18:1440-1463



Normativni data dle ASE /EAE

Women Men
Reference Mildly Moderately  Severely  Reference  Mildly Moderately  Severely
range abnormal  abnormal  abnormal range abnormal  abnormal  abnormal
LV dimension
LV diastolic diameter 3953 54-57 5.8-6.1 =f.2 4.2-59 6.0-6.3 6.4-6.8 =60
LV diastolic diameter/BSA, cm/m® 2432  3.3-34 3.5-3.7 =38 2.2-4.1 3.2-34 3536 =37
LV diastolic diameter/height, cm/m  2.5-3.2  3.3-34 3.5-3.6 =3.7 2435 3435 3.6-3.7 =3.8
LV volume
LV diastolic volume, mL 6104  105-117  118-130 =131 67155  156-178  179-201 =201
LV diastolic volume/BSA, mL/m” 35-75 ] 87-06 =07 35-75 Jo-86 V=6 =07
LV systolic volume, mL 1949 50-59 60-69 =70 22-58 59-70 71-82 =83
LV systolic volume/BSA, m L/m? 12-30 31-36 3742 =43 12-30 31-36 3742 =43

B5A, body surface area; LV, left ventricular.
Bold italic values: Becommended and best validated.



Normalni hodnoty LK v M-mode

Parametr

* VS
ASTe

« LKd
— Zeny
— Muzi

Dolni mez

6 mm

6 mm

Horni mez

12 mm
12 mm

32 mm/m?
31 mm/m?2



GUIDELINES AND STANDARDS

Guidelines for the Echocardiographic Assessment of
the Right Heart in Adults: A Report from the American

Society of Echocardiography
Endorsed by the European Association of Echocardiography, a registered
branch of the European Society of Cardiology, and the Canadian Society of
Echocardiography

Lawrence G. Rudski, MD, FASE, Chair, Wyman W. Lai, MD, MPH, FASE, Jonathan Afilalo, MD, Msc,
Lanqi Hua, RDCS, FASE, Mark D. Handschumacher, BSc, Krishnaswamy Chandrasekaran, MD, FASE,
Scott D. Solomon, MD, Eric K. Louie, MD, and Nelson B. Schiller, MD, Montreal, Quebec, Canada; New York,
New York; Boston, Massachusetts; Phoenix, Arvizona; London, United Kingdom; San Francisco, Californin

(J Am Soc Echocardiogr 2010;23:685-713.)



Co by meél obsahovat kazdy echo

Leva komora nalez

— velikost, struktura (hypertrofie, remodelace)

— systolicka funkce regionalni a globalni (EF)

— plnéni (diastolicka funkce, odhad plnicich tlakt — E/E")
Leva sin

— velikost a objemy

Prava komora a sin

— velikost
— systolicka funkce (TAPSE, FAC) a plnici tlaky (VCI)

Chlopenni vady

Zkraty, patologické utvary

Tlaky v plicnici (odhad z TR /PR)
Perikard

Aortalni oblouk
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