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A dacastrigam intr -un put,
ecoul seintoarce dupa
catevamomente;

A ecoul apare pentru ca
undele sonore sereflecta
pe o suprafata (fie apadin
fundul putului , fie peretii
putului ), si seintorc spre
nol,

A un principiu similar se
aplica si in ultrasonografia
cardiaca




Notiuni despre fizica ultrasunetelor (1)

A Sunetul = unda mecanicatransmisa printr -un mediu
elastic ce contine particule care vibreaza, permitand
propagareasunetului

A Sunetelecu o frecventa>20.000Hz= ultrasunete

A Reprezentarea grafica aundei acustice :

amplitudine 4

-sinusoida, cu zone decompresie si rarefactie;
1 -1compresie+ lrarefactie= lciclu;
-numarul de ciclii/sec= frecventa undei sonore;

-distanta dintre 2 puncte similare = lungimea de
unda;

. -lungime de unda micae fracventa mare;

-unitatea de masura pentru frecventa=Hz=1
ciclu/ secundg

-gamade frecvente folosite in medicina: 2MHz -
40MHz ( 2-5MHz in ecografiatranstoracica,.

timp

Oscilatie complet



Notiuni despre fizica ultrasunetelor (2)

Viteza cu care ultrasunetele emise de transductor se propaga prin tesuturi
esteproportionala cu densitatea acestora Viteza medie de propagare a
ultrasunetelor in corpul uman=1540m/s.

\\

| = VvV V #lingimea de unda a ultrasunetelor
v=viteza de propagare a ultrasunetelor in tesut
f=frecventa ultrasunetelor emise de transductor

La interfata dintre doua medii cu densitati
diferite , ultrasunetele se reflecta si
se refracta , ceeacestala bazaformarii
imaginii ecocardiografice.

i Reflectia depinde de impedanta acustica

dintre 2 medii: cu catacestaeste mai

5 mare, cu atat sereflecta mai mult din
fasciculul incident ( gelul reduce diferenta

de impedanta dintre medii).

S |@




Notiuni despre fizica ultrasunetelor (3)

Large reflector
— ,:> A Reflectia speculara: lungimea de unda
Ly intalneste o structura mare si neteda=>
et reflectia se producepe aceeasidirectie
_—— A Fenomenul de scattering: lungimea de
unda intalneste o suprafata rugoasa=>_
T~ reflectia nu se producepe aceeasidirectie;
:> = s 3 seimprastie.
S
Scatering A Fenomenul de scattering sta la baza
imagisticii Doppler. Permite vizualizarea

particulelor paralele cu fasciculul; permite
vizualizarea in scale degri.

P - A Efectul Doppler: 2 obiecte in miscare
Ultrasunetele trimise dlnspre peretEIe relativa: frecventa undei emise este mai

toracic inalta dacaobiectul seapropie, si invers

A Atenuare: puterea semnalului se reduce
progresiv datorita absorbtiei energiei US
\ / prin conversie catreecaldura
reflection

U Aerul are oimpedanta acusticainalta cu
atenuare semnificativa in contrast cu
e lichidul

reflector .
% Pneumotorax/ pleurezie

refractioq /]

S attenuation




Armonici

AUnda de UStrecand prin tesut devine
distorsionata,generandu-sefrecvente sonore
aditionale care sunt armonici ale frecventel
originale

ASefolosesctransductoare care potreceptiona
transmisia acestor frecvente

Almaginea estemult imbunatatita



Conventional imaging Harmonic imaging
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A, Fundamental imaging at ImMz

B. Harmonic imaging at 3.6 mHz
Carrier frequency 1.8 mHz




Optimizarea Imaginii 2-D
-factori _tehnici -

A Transductorul
-frecventa inalta: cresteretrodifuziunea si
rezolutia, dar nu are o buna penetrare;
-frecventa joasa permite o buna penetrare,
dar reduce rezolutia imaginii ;
A Adancimea
-CuU cateste mai mare adancimea, cu atat
estemal mic frame-rate-ul;
-cautam ceamai mica adancime care permite
afisarearegiunii deinteres ;

A Focusul : indica zonaimaginii in care raza ultrasunetului este
ceamai ingusta; rezolutia esteceamai bunain aceasta
regiune;

A Gain -ul ; ajusteazaamplitudinea tuturor semnalelor afisate.




Pe scurt




Originea ecocardiografiei (1)

A 1842-Christian Johann Doppler -
noteazaca frecventa undei sonore
variaza dacasursasunetului semisca;

A Lazzaro Spallanzani- arata caecourile
reflectate ale sunetelor neauzibile
permit liliecilor sanavigheze

A Langevin in 1915,dezvolta sistemul
SONAR (Sound navigation and
ranging) folosit pentru detectarea
submarinelor inamice in primul razboi
mondial ;

A In 1941 in cel de-al 2 learazboi
mondial , armata Statelor Unite
folosesteundele radio pentru
detectareaavioanelor, otehnologie
numita RADAR (Radio detection and o
ranging);

target
=4

transmitted
pulse

echo pulse

from target

antenna
beamyridth

©1994 Encyclopaedia Britannica, Inc.



Originea ecocardiografiel (2)

A In 1946- Andre Denier propune
folosirea ultrasunetelor pentru
vizualizarea organelor interne
ale corpului uman

A In 1953 Edler si Hertz, in
laboratorul Universitatii din
Lund pun sondade ultrasunete
deasuprainimii lui Hertz, si,
spre fascinatia lor, vad un ecou
miscandu-seinainte siinapoi de-
alungul axel-X a ecranului
osciloscopuli la o adancime de 8-
9cm de laperetele toracic

A In octombrie 1953 cuUltraschall
Impulsgerat, Inge Edler si A Inge Edler (stanga) and Carl
Helmuth Hertz au inregistrat Hellmuth Hertz, echipa

prima imagine in miscare a cardiolog-fizician care adat
cordului , inaugurand lumii ecocardiografia, la un

i i simpozion in Lund, Suedi
ecocardiografia (Ultrasound 1'9;; zZion in Lu a,

cardiography)




Aparatul

Are 5 componente de baza

1. fgeneratorul de Impuls Jfolosestevoltaj de mare amplitutine
pentru a energizacristalele

transductorul | converteste enrgia electrica in energie mecanica
receptorul :/detecteazasi amplifica semnaleleslabe
monitorul . prezinta semnalelein variate moduri

b




ol
take home message

A serecomanda selectareasondei cu ceamai mare frecventa
care permite o penetrare adecvataa structurilor de examinat;

A la pacientii slabi/ copii, la carepenetranta nu reprezinta o
problema sunt optime sondele de frecventa mai inalta, care
permit o buna rezolutie;

A in cazul unui perete toracic mai gros (pacienti obezi), devine

necesarafolosirea unei frecvente joase. m

hascullics mauri/ adulti 5-1
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ultrasound
examination of the

heart
J
= 1
pediatric : emergency/ anaesthetic
; : neonatologist
cardiologist J ICU use
J J ) J
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) ) . haemodynamic/
diagnosis research Rl na functional P~ haemodynamic residual defects
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REDTANUITE orogonale T —

Sagittal Pldne

Coronal Plane

%

Transverse Plane

Body Planes

Planurile ortogonale ale Planurile ortogonale ale
corpulul cordulul



Miscarl ale transductorulul :

A Rotatie :in sens
orar/ antiorar ;

A Angulare :in directie
craniala, caudala, spre
stangasau spare dreapta.

A Translatie :un spatiu mai
sus/ mai jos/lateral/medial




Sectiuni standard In ecocardiografie
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Sectiunea parasternal ax lung

5’} Suprasternal
notch ‘

Right
parasternal

Parasterna

Subxiphoid

Source: Gleason MM, Rychik J, Shaddy R: Pediatric Practice: Cardiology:
www.accesspediatrics.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.



Sectiunea parasternal ax lung(2)

Sectiuni modificate ax lung:
-pentru tractul deintrare VD: prin angulare spre superior si lateral
fata de pozitia necesaraobtinerii sectiunii parasternale ax lung;
-pentru tractul deiesire VD: angulare in sensinvers.

Guidelines and Standards for Performance ofa Pediatric Echocardiogram: A Report from the Task Force of the Pediatric Council of theAmerican Society of
Echocardiography

Wyman W. Lai, MD, MPH, FASE, Tal Geva, MD, FASE, Girish S. Shirali, MD,Peter C. Frommelt, MD, Richard A. Humes, MD, FASEMichael,M. Brook,
MD,Ricardo H. Pignatelli, MD, and Jack Rychik, MD, Writing Committee, New York, New York;Boston, Massachusetts; Charleston, South Carolina;
Milwaukee, Wisconsin; Detroit, Michigan; San Francisco, California;Houston, Texas; and Philadelphia, Pennsylvania
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Sectiunea parasternal ax lung(1)

Sondaseplaseza
in spatiul I, IV
sauV intercostal
stang; markerul
sondei orientat
catre clavicula
dreapta a
pacientului,ora
11.

——— > Probe Orientation Marker



T Ascending aorta

e | ’ T Aortic root
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Sectiunea parasternal ax scurt

57 Suprasternal
notch '

Right
parasternal

Source: Gleason MM, Rychik J, Shaddy R: Pediatric Practice: Cardiology:
www.accesspediatrics.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.



Sectiunea parasternal ax scurt(2)

A Prin angularea catre inferior silateral, fata de pozitia anterioara a sondei, se
poate vizualiza axul scurt al VS ladiferite niveluri : valvei mitrale ; muschilor
papilari ; apexului

Guidelines and Standards for Performance ofa Pediatric Echocardiogram: A Report from the Task Force of the Pediatric Council of theAmerican Society of
Echocardiography

Wyman W. Lai, MD, MPH, FASE, Tal Geva, MD, FASE, Girish S. Shirali, MD,Peter C. Frommelt, MD, Richard A. Humes, MD, FASEMichael,M. Brook,
MD,Ricardo H. Pignatelli, MD, and Jack Rychik, MD, Writing Committee, New York, New York;Boston, Massachusetts; Charleston, South Carolina;
Milwaukee, Wisconsin; Detroit, Michigan; San Francisco, California;Houston, Texas; and Philadelphia, Pennsylvania
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Sectiunea parasternal ax scurt(1)

: Ié'iuhf h e Pul manary
atrium 4

L Left atriunf®

Right
atrium

P i
® atrium ,’EI

muscle

Chordae tendinege
and papillary muscles

b
muscle

W a— Marker

pillary

fata de pozitia sondei din parasternal ax lung,

prin rotire cu aproximativ 9 0 ? sensulacelor

de ceasornic. bazamatrilor

Donut Image



Right _ Left subclavian artery

brachiocephalic / BN | -t cormon carotid

_ Adortic arch
Left pulmonary

arteries

Pulmonary
trunk

; : R ‘ nt.
Right ' By
F atriump” A e . A

__Pulmonary

vemns

ordae
tendineae

Anterior
papillary
for
papillary ) Choose view angle:
muscle Sh | ANT | LAO | LAT |
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PHILIPS ASL MI 1,3 31.05.2015
15-05-31-204301 - TIS 0,5 20:46:44

Ped Heart
§5-1

33 Hz
15,0cm

2D
HGen
Gn 33

C 50
3/2/0
75 mm/s

-

Pulmonary
Subpulmonary
infundibulum

Medial papillary
muscle

r— . £ Pulmonary
Tricuspid X g trunk

| Left atrial
appendage

(A L Sl
Right S
ventricle
Interventricular Left
septum ventricle






Sectiunea apical

$ B Suprasternal
notch '

Right
parasternal

Left
Parasterna

Subxiphoid

Source: Gleason MM, Rychik J, Shaddy R: Pediatric Practice: Cardiology:
www.accesspediatrics.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.



Sectiunea apical patru camere

Guidelines and Standards for Performance ofa Pediatric Echocardiogram: A Report from the Task Force of the Pediatric Council of theAmerican Society of
Echocardiography

Wyman W. Lai, MD, MPH, FASE, Tal Geva, MD, FASE, Girish S. Shirali, MD,Peter C. Frommelt, MD, Richard A. Humes, MD, FASEMichael ,M. Brook,
MD,Ricardo H. Pignatelli, MD, and Jack Rychik, MD, Writing Committee, New York, New York;Boston, Massachusetts; Charleston, South Carolina;
Milwaukee, Wisconsin; Detroit, Michigan; San Francisco, California;Houston, Texas; and Philadelphia, Pennsylvania
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Sectiunea apical

Echocardiogram
Apical View
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Sectiunea apical

Other method: = Probe: Phased Array
Find “"Point of Maximal Impulse” . Mode: Cardiac
’ View: Apical 4
Chamber




Sectiunea apical patru camere

PHILIPS ASL MI 1,3 31.05.2015
15-05-31-204301 = TI1S 0,3 20:52:50

Ped Heart

Tricuspid valve '-ﬂl.:l. il
Aortic valve o
Lhe

Right atrium L

75 mm/s

A Sondaseplaseazacat mai
posterior, in vecinatatea
socului apexian, in general in
spatiul V intercostal stg, pe
linla axilara anterioara;
markerul sondei seorienteaza
catre ora 3.







Sectiunea apical 5 camere

APrin angulare
anterioara a sondei
panala cuprinderea in
Imaginea 4C a
tractului de ejectie VS
si avalvel aortice:
sectiune apical 5
camere




Superior Vena

Cava Aorta

Pulmonary Artery

Left Atrium

Left Ventricle

Interventricular
Septum

Right Ventricle

Adapted from Corel Draw 9 Library
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Rl
trunt

Pt gl walye

Coronary sinus .
Frosss avalis

Left atriunm o

A Fata depozitia necesarapentru obtinerea imaginii aplcal A4C,
serotesete sondain sensinvers acelor de ceasorniccu
aproximativ 45-6 0 ?



Sectiunea subcostal

5 i Suprasternal
notch ’

Right
parasternal

Subxiphoid

&,«w

Source: Gleason MM, Rychik J, Shaddy R: Pediatric Practice: Cardiology:
www.accesspediatrics.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.



Sectiunea subcostal ax lung

Guidelines and Standards for Performance ofa Pediatric Echocardiogram: A Report from the Task Force of the Pediatric Council of theAmerican Society of
Echocardiography

Wyman W. Lai, MD, MPH, FASE, Tal Geva, MD, FASE, Girish S. Shirali, MD,Peter C. Frommelt, MD, Richard A. Humes, MD, FASEMichael ,M. Brook,
MD,Ricardo H. Pignatelli, MD, and Jack Rychik, MD, Writing Committee, New York, New York;Boston, Massachusetts; Charleston, South Carolina;
Milwaukee, Wisconsin; Detroit, Michigan; San Francisco, California;Houston, Texas; and Philadelphia, Pennsylvania
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Interventricular

Tricuspid valve

Interatrial septum
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Sectiunea subcostal ax scurt

Echocardiogram

Subxiphoid View Subxiphoid

Echocardiogram
View

=
0
0
0
0
Q
)
e
o)
Q.
(e

A Subcostal4 camere:pacientul in decubit dorsal, genunchii in flexie pentru relaxarea
abdomenului, seplaseazasonda subxifoidian , pe linia mediana a corpului (eventual usor
catre dreapta pacientului ). Sondaesteangulata catre anterior si dreapta, astfel inact
fasciculul de ultrasunete safie orientat catre umarul stang. Markerul sondei este orientat

catre ora 3.



Sectiunea subcostal ax scurt

Guidelines and Standards for Performance ofa Pediatric Echocardiogram: A Report from the Task Force of the Pediatric Council of theAmerican Society of Echocardiography

Wyman W. Lai, MD, MPH, FASE, Tal Geva, MD, FASE, Girish S. Shirali, MD,Peter C. Frommelt, MD, Richard A. Humes, MD, FASEMichael ,M. Brook, MD,Ricardo H. Pignatelli, MD, and
Jack Rychik, MD, Writing Committee, New York, New York;Boston, Massachusetts; Charleston, South Carolina; Milwaukee, Wisconsin; Detroit, Michigan; San Francisco,
California;Houston, Texas; and Philadelphia, Pennsylvania



Sectiunea subcostal ax lung

Ultrasound
Inferior
Vena Cava
Long Axis

-~
=
0
¢

0

A Subcostal ax scurt: fata de pozitia
anterioara, seroteste sondacu
aproximativ 9 0 ? sensinvers
acelor de ceasornic, markerul
sondei esteorientat catre ora 12.

otebook
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Sectiunea suprasternal

B Suprasternal

=t notch i
i I

Right \ |/ //“

parasternal Xy Left

: \\F ﬁ Z;E % D Parasternal

Source: Gleason MM, Rychik J, Shaddy R: Pediatric Practice: Cardiology:
www.accesspediatrics.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.



Sectiunea suprasternal

Guidelines and Standards for Performance ofa Pediatric Echocardiogram: A Report from the Task Force of the Pediatric Council of theAmerican Society of
Echocardiography

Wyman W. Lai, MD, MPH, FASE, Tal Geva, MD, FASE, Girish S. Shirali, MD,Peter C. Frommelt, MD, Richard A. Humes, MD, FASEMichael,M. Brook, MD,Ricardo H.
Pignatelli, MD, and Jack Rychik, MD, Writing Committee, New York, New York;Boston, Massachusetts; Charleston, South Carolina; Milwaukee, Wisconsin;
Detroit, Michigan; San Francisco, California;Houston, Texas; and Philadelphia, Pennsylvania






Sectiunea suprasternal

A Pacientul in decubit dorsal Si
gatul in hiperextensie: se
plaseazasondain incizura
suprasternala, cu angulareaei
catre inferior si anterior astfel
incat safie aproape paralela
cu traheea. Markerul sondei
esteorientat catre ora 1.




75 mm/s




Sectiunea suprasternal

al

A Fata depozitia precedenta, dacaseroteste sonda cu aproximativ 9 0 ? sensul
acelor de ceasornic, seobtine sectiuneasuprasternala perpendiculara pe aorta.
Markerul sondei esteorientat catre ora 4.
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take home message

Alnainte de incepereaecografiei:

ACONSULTATI PACIENTUL
A CONSULTATI PACIENTUL

A CONSULTATI PACIENTUL



take home message

A Paralel cu ecografia: inregistrare EKG;

AO structura cardiaca se examineazaintotdeauna din cel
putin din 2 planuri ortogonale;

ANecesitatea unui algoritm de examinare de la
care sanu ne abatem: examinarea sistematica a
structurilor (preferabil in ordinea curgerii sangelui) in
flecare sectiune, in secventa
2D (+ M -mode) ->Doppler color (+/ - M-mode) -
>Doppler spectral



Situatii particulare de obtinere a
sectiunilor

Dextrocardla
i-IVC with Ayg
typoplastic r-PA, asd, v: d

Normal Heart

A Dextrocardie: se
folosesc
ferestre/ sectiuni
ecocardiograficei I n
oglindao cele
prezentate;

hypoplasiz

A In cazde revarsate
pleurale mari: se
Incearca obtinerea
de imagini prin
plasareasondei la
nivelul peretelul

iy toracic posterior, cu

Expistion pacientul in pozitie

sezanda
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