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Continuous wave doppler

• Two dedicated crystals- one for transmitting and one for listening

• Receives a continuous signal along the entire length of the ultrasound 
beam

• Disadvantage- don’t know where the signal comes from.

• Advantage- can measure very high Doppler shift/velocities.

• Most useful when trying to discern maximal velocity along a certain 
path (AS, TR…etc).



Pulse wave doppler

• Short intermittent busts of ultrasound are transmitted.

• Only “listens” at a brief time interval

• Permits returning signal from one specific distance to be selectively analyzed- “range 
resolution”

• Sample volume



Color Doppler

• pulse wave Doppler with multiple sample volume along multiple raster 
lines

• direction, velocity and variance determined for each sample volume



Color Doppler

• Displayed as color information-
• Amplitude- intensity
• Direction- red vs blue (toward or away from transducer)
• Velocity- brightness (bright blue higher velocity)
• Variance (turbulence)- coded green to give a mosiac apperance.

• Overlays this information on 2D images

• Time consuming (temporal resolution is especially poor with a large 
sector window)

• Different vendors have different algorithms for generating color 
Doppler



Example of Color Doppler

Color Doppler jet with 
aliasing in the center due 
to high velocity

Color Doppler jet encoded 
with variance



Color gain

Same jet with different color gain 
appears different.

Color gain is turns up or down 
the amplitude of the color jet.



Color gain

To optimize color gain, turn it up 
until you see speckles in the 
tissues-

then turn it down slightly 



Color Doppler M-mode imaging

• Pulse Doppler interrogation done along a single line

• Doppler velocity shift recorded and color coded

• Provides high temporal and spatial (but still not velocity) resolution to 
the assessment of flow



Color Doppler M-mode

Small amount of left to right flow during systole



Tissue Doppler Imaging

• Routine Doppler targets blood flow
• High velocity

• Low signal amplitude

• Tissue Doppler (assessing the movement of the myocardium) targets 
tissue
• Low velocity

• High signal amplitude

• Different Filters



Example of pulse TDI

Velocity of tissue along a particular sample volume



Example of Color TDI

Velocity of tissue coded by color superimposed on 2-D image 

Can derive information such as strain, strain rate, dyssynchrony…etc.
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