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Ultrasound

2-20 MHz
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Acoustic impedance (Z) = Density (p) x Speed of sound (c)
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Time between pulses: 1 ms
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Pulse length: <1 us
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Sound frequency: 2-20 MHz
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Speed of sound

Air 340 m/sec
Silicone 600 m/sec
Fat 1450 m/sec

Soft tissue 1540 m/sec
Bone 4080 m/sec
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Sopranino F5 =699 Hz /49 cm
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Soprano C5=523 Hz/65cm
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Alto F4 =349 Hz /98 cm
¢H - - -

Tenor  C4=262Hz/130cm
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Signal

Echo

Generation of echoes
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Tissue B
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Echo
Not visible Speckle
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Wavelength in soft tissue:
3MHz > A=0.51mm
10 MHz > A=0.15mm
15 MHz 2> A=0.10 mm
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Speckle
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Shadow artifact
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Enhancement artifact
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Mirror artifact
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Image

Feldman et al. Radiographics 2009; 29:1179-89
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Reverberation artifact

IR

Image

WWww.emergencyultrasoundteachinigeem
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Comet tail artifact

Intensive Care Med (1999) 25: 383-388
© Springer-Verlag 1999 ORIGINAL

D. Lichtenstein The comet-tail artifact: an ultrasound sign
G.Meziere -

P.Biderman ruling out pneumothorax

A. Gepner

-

Interstital edema (Kerley B lines)
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Ring-down artifact
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Train of echoes
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Feldman et al. Radiographics 2009; 29:1179-89

Fluid trapped in bubbles
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Speed displacement artifact

Image
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Diaphragm .

Feldman et al. Radiographics 2009; 29:1179-89
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Refraction artifact

Refraction

Generating
Medium

Image
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The transducer is not perfect
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Beam width artifact

Feldman et al. Radiographics 2009; 29:1179-89
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Side lobe artifact

Image

Radiology-information.Blogspot.no
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Christian Doppler
Austrian physicist
1803-1853
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Doppler gain

Too low Too high
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Doppler: Movement artifact
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Doppler: Sample angle

Vmeasured = Vblood * COS 9
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Sector probe and Doppler angle

www.iame.com
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Doppler: Twinkling artifact

Figure 1

Left Kidne

Figure 1: Images in a 60-year-old woman with left nephrolithiasis. (a) US image shows 12.3-mm focus of
twinkling artifact (arrow) with associated color comet-tail artifact (arrowheads) in upper pole of left kidney.
(b) Axial unenhanced CT image reveals 6.2-mm calculus (arrow) in upper pole of left kidney, corresponding
to focus of twinkling artifact. See also Movie 1 (online).

Dillman et al. Radiology 2011; 3:911-6
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Doppler: Aliasing
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General artifacts

Speckle

Shadow
Enhancement
Mirror

Beam width
Reverberation
Comet-tail
Ring-down

Speed displacement
Refraction

Beam width
Side lobe

Doppler artifacts

Gain
Movement
Beam angle
Sector probe
Twinkling
Aliasing
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