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Ultrasonography : Introduction
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Irsrodactie.

It is one of e Imaping vrrocedovesn ntilizing high

-

frequency sound waves (mere than (0,000 lorts) (Carlsen,

1975). It provides a unique ne‘iod “or visualization of

sO0ft tissue anatoric gtructures (Zarseboki 1883),
¥
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wltrasound, we i
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ave 1o Xnow some aznccts of its physics.
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..5...
quartz crystal) ciuuy e Liedir size -nma chane under the
elfect of an electrie current. It o tihig exvanaion and
centraction of tihe erystal which res:lts ip ceneration
of ultrasound waves. he reverse erlccl cecurs when the

waves are directed against g crerta) leading fo the pr-

oduction of an electric current (.acsani, 1976).

Pressure amplitude var leTined as the waywiam increage or
decrease in the sressure relative to asbient conditions

in the absence of sound vy,

A coustic impedence:

The ncoustic impedence of o mediun s the nroduct
of the densitv of g naveriol and the agneed of sound in
SOt rmterial, Phs Sienifieance ~® 4 s - muntity 1o ite

[P

role in deterinine i, s litude 0t heted ol dyane

misted waves at ap interface.
aeitleoction:

Whenever an ulirasouna Gews: S ineidieni on an inte-
rrace formed by iLwo vavericls havir, diffevernt scoustice
imvedences, some of t.o eneryty in tle Vean will be pefle
ected and the renairder transrictea. Uhe cihonlitude of 4he

reflected wave devend o ihe G7 Torcree Lesvween the acoue
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stic impedence of the meterials forming the interface.
Complete reflection oceurs at air interfaces which eXp—-
lain the need for a coupling mediun, such as gel or oil,
between %the ultrasound transducer and the patient during
ultrasound examinstion. This coupling muterial ensures
that no air is trapped between the trasducer and the skin
surface, thereaby providing good souncd transmission into
the patient. Interfaces characterized by a large differ-
ence in acoustic impedences reflect more of the incident
beam energy than do interfaces where tre acoustic imped-

ence difference ig small,

Attenuation of ultrasoiind beams in tissues:

As a sound beam traverges tissue, its amplitude and
intensity are reduced as a function of distance. This red-
uction in amplitude (or intensity) with distance ig referred
to as attenuation. Sources of attenuation may be reflection
and scatter of sound at tissue interfaces or absorption,
whereby acoustic energy is converted to hoot energy.
Attenuation in gors tiscues is richly depondent on the
dlirasoe-i frequency. In most cases fittenuation ig nearly

proportional to the frequency (Zagzebski, 1983).

Central Library - Ain Shams University



Construction 0T an 2livogoorg R AR I

The principle of an BlErasond L oaratus is to refl-
ect a fine beam of nigh frequency zownd when impinging on

substances of different densities. Dhe echoss wnich perie-
trate into the body. These are colleocted and recorded as

electrical charges (Sherlock, 19£1).

Blitz (1971), revorted that wnen a pulgse of hirh fre-
quency sound wave 1is trungmitted into the body, as the wave
front advances, reflections of sound ocrur gt tye tissue
interfaces and the returning echoes con he recorded by the
same transducer 4hat reverated the roric wnve. The reflected
echoes are recorded on o 2vlove=1ty cnel T loncone an “nlgeg

of varying anplisoies (imn0ide) e crelntol The A-emodo

I
{
1

techinique was reploced by othe IO ! ) oce by intro-

wactlon of Infteraliy ol Tasion e Toss Swo disensional
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The basic sarts ¢ an ulizasord aonratus are

(assani, 157¢);
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