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Echocardiographic Imaging

Principles

Echocardiographyis based on the Use of a piezaeleciric crystalthat converts electrical to mechanical energy, and vice versa,
allowing ot transmission and reception ofan ultrasound signal The frequency of Ultraso und waves Used-or diagnostic imaging
ranges from 210 10 MHz, with [ower hating g and higher providing better image
resolution. Each ransducer consists of a complexaray of piezoelectric crystals amanged o provide images in a fanlike two-
dimensionalimage, with the narrowtop ofthis sector scan indicating the origin ofthe ultrasound signal. Transducers also include
anacousticlens that determines the focal depth, height, and width ofthe ulrasound keam

Images are generated based on the reflection of ultrasound from acoustic interfaces: for example, the boundary between the blood
inthe leftventricle andthe myocardium. The time delay between transmission and reception is used to determine the depth of

origin ofthe ultrasound reflection. The depths ofthe reflected signals from multinle Ultkasaund beams are combined to generate
two-dimensional image. The speed of signal analysis allows acguisition oftwo-dimensional ultrasound images atframe rates of
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The four biasic imate planes Lsed in
transthoracic echocardography

A parasternal fransducer pestion ar “window”
s used to ohtain long snd short axis views. The
lomg &xis Visve (pursle outiing] estends from
the It vertricular spsx thrauah the aortic valve
plare. The short axis view is perpendicular to
the long sxis view, resuting in'a circular view
o this left vertricie (red autiing). The
transducer is placed st the verricular spex to

abtain the tvwo-chamber (bie outiin) and

Measurements 4
Limitations «0
DabRler E the elinic &l stantard for evaluating cardiac fanetion in patientswith known o suspected heart disease, This
ehapter reviews the basic principles of 3 : and
Gl = | dlinicalindications The specific use of echocardiography and additional images s shown in otherchaplers on individual types of
Hodaiiies cardiovascular diseases,
FIGURE 55-1
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