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Sound	  

Ultrasound	  

20-‐20.000	  Hz	  

2-‐20	  MHz	  
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Acous3c	  impedance	  (Z)	  =	  Density	  (ρ)	  x	  Speed	  of	  sound	  (c)	  
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Speed	  of	  sound	  
	  
Air	   	   	   	   	  340	  m/sec	  
Silicone 	   	   	  600	  m/sec	  
Fat	   	   	   	   	  1450	  m/sec	  
SoU	  3ssue 	   	  1540	  m/sec	  
Bone 	   	   	   	  4080	  m/sec	  
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Wavelength	  (λ) 
Distance between waves 
 
Frequency (f) 
Waves per second 
 
Speed (c) 
Meters per second 
 
 

c = f  x  λ 
 



C5	  =	  523	  Hz	  /	  65	  cm	  

F5	  =	  699	  Hz	  /	  49	  cm	  

F4	  =	  349	  Hz	  /	  98	  cm	  

C4	  =	  262	  Hz	  /	  130	  cm	  
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Genera#on	  of	  echoes	  
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Wavelength in soft tissue:  
3 MHz  à λ = 0.51 mm 
10 MHz  à λ = 0.15 mm 
15 MHz  à λ = 0.10 mm 



Speckle	  

OFF 	   	   	   	   	   	  ON	  
Speckle	  reduc3on	  
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Shadow	  ar#fact	  
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Enhancement	  ar#fact	  



Spa#al	  compounding	  	  
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Mirror	  ar#fact	  

Feldman	  et	  al.	  Radiographics	  2009;	  29:1179-‐89	  
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Reverbera#on	  ar#fact	  

www.emergencyultrasoundteaching.com	  
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Comet	  tail	  ar#fact	  

Inters3tal	  edema	  (Kerley	  B	  lines)	  
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Ring-‐down	  ar#fact	  

Feldman	  et	  al.	  Radiographics	  2009;	  29:1179-‐89	  
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Speed	  displacement	  ar#fact	  

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



Ill
us
tr
a3

on
:	  C

ol
ou

rb
ox
.c
om

	  



Gr
ap
hi
cs
:	  S
ve
n	  
W
eu

m
	  

Spieker	  et	  al.	  Jour	  Am	  Soc	  Echocard	  2004;	  17:786-‐7	  

Refrac#on	  ar#fact	  
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The	  transducer	  is	  not	  perfect	  
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Beam	  width	  ar#fact	  

Feldman	  et	  al.	  Radiographics	  2009;	  29:1179-‐89	  
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Side	  lobe	  ar#fact	  

Radiology-‐informa3on.blogspot.no	  



Chris#an	  Doppler	  
Austrian	  physicist	  	  
1803-‐1853	  
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COLOR	  DOPPLER	  

SPECTRAL	  DOPPLER	  



Doppler	  gain	  

Too	  low	   Too	  high	  



Doppler:	  Movement	  ar#fact	  



Doppler:	  Sample	  angle	  
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www.iame.com	  

Sector	  probe	  and	  Doppler	  angle	  



Doppler:	  Twinkling	  ar#fact	  

Dillman	  et	  al.	  Radiology	  2011;	  3:911-‐6	  



Doppler:	  Aliasing	  
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General	  ar#facts	  
	  
Speckle	  
Shadow	  
Enhancement	  
Mirror	  
Beam	  width	  	  
Reverbera3on	  
Comet-‐tail	  
Ring-‐down	  
Speed	  displacement	  
Refrac3on	  
Beam	  width	  	  
Side	  lobe	  	  

Doppler	  ar#facts	  
	  
Gain	  
Movement	  
Beam	  angle	  
Sector	  probe	  
Twinkling	  
Aliasing	  	  
	  


