
	
	
	
	
	

Understand the technical implementation of pulse 
Doppler controls including 
1. Scan line selection 
2. Range gate 
3. Sample size 
 

1. Use one scan line and repeatedly send US pulses 
down it (multiply number of pulses needed  to 
produce a single Doppler f spectrum by 130us to see 
how much time is given to perform B-mode scan) 
2. Echoes with echo time interval within the range 
gate time interval are analysed. Sample volume 
defined by range gate.  

Understand the technical implementation of pulse 
Doppler controls including 

1. Frequency range 
2. Velocity range 

Define measurement limitation in pulse Doppler 
including  
4. Velocity & Direction of flow  
5. High PRR (or PRF) 
 

1. Doppler f spectrum dependent on flow character  
2. Increase/decrease Doppler PRF/PRR = change 
Doppler f range displayed  
4. Velocity is only correct if the Doppler angle cursor 
is aligned correctly with the direction of flow (which is 
only assumed unless using another device in 
conjunction) 
5. Severely limited re-fresh rate, leading to a lower 
frame rate   

1. Spectral Doppler results in the display of blood 
flow velocity as a function of time. When does each 
vertical spectral line displayed occur? 
2. What information is obtained from the velocity 
scale? How are these accurately obtained?  
3. What is the resistive index/resistance index (RI) 
and how is it calculated? 
4. What is the equation of the RI? 
 

1. Once every 128*PRP  
2. Peak systolic velocity (S) and end diastolic velocity 
(D); if Doppler cursor is used and precisely aligned 
with the blood flow direction  
3. Important blood flow parameter calculated from S 
and D and can be determined with Doppler cursor 
turned off or inaccurately aligned.  
4. (S-D)/S 
 

Define the formula for other flow parameters spectral 
Doppler determines that do not require velocity scale 
calibration 

1. Pulsatility index (PI) 
2. Systolic-to-diastolic ratio (SDR) 
3. Diastolic-to-systolic ratio (DSR) 

1. PI = 2(S-D)/(S+D)  
2. SDR = S/D 
3. DSR = 1/SDR = D/S 



	

	
	 	
	
	
	

Describe the effects of inappropriate control settings 
on spectral display  
1. Setting Doppler angle to more than 60 degreees to 
the vessel orientation 
2. Setting the velocity range too high 
3. Making the range gate too wide 
4. Understand the use of filtering in Doppler US 

1. Significant errors in velocity scale on the spectral 
trace  
2. Spectral trace becomes too small in the vertical 
direction (hard to read off accurate peak systolic 
blood velocity) 3. Doppler sample volume can’t be 
determined  
4. Wall filtering rejects f below a threshold to stop 
these strong echoes from overwhelming weaker 
echoes (remove clutter)  

1. What is the idea behind spectral Doppler?  
2. Is the Doppler shift in the audible range? If so, 
what is the equation for it?  
3. Non-constant blood flow speed means the 
frequency shift is not constant, giving rise to a range 
of Doppler shifts from the sample volume. What is 
this referred to as? 
4. How does spectral Doppler work? 

1. Select small region of B-mode display along a 
single scan line and analyse the return echo from the 
region into Doppler shifts  
2. Yes. fD </- f/1000 which is below about 15 kHz 
3. Spectrum (of frequencies)  
4. Re-fresh rate is limited, US pulse sent along one 
scan line at high rate (high PRR) = B-mode display is 
frozen or updated intermittently à returned echoes 
analysed to provide Doppler shift and displayed as a 
frequency spectrum  

1. How many pulses may be used to determine 
frequency content for one scan line at one “time”? 
2. How is the frequency spectrum graphed?  
3. What must the operator do to make sure the 
velocity calculation is correct?  
4. What are the alternative names for spectral 
Doppler?  
5. What size of volume does spectral Doppler 
sample? 
6. How is the sample volume established? 

1. 128 pulses 
2. On vertical line against horizontal function of time 
(even though vertical is stated as velocity cm/s) 
3. Tell the machine the true Doppler angle  
4. Range-gated Doppler or sometimes just pulse 
Doppler  
5. Very small volume (along one scan line over a 
depth range)  
6. Setting up range gate, beam width and elevation 
plane slice thickness  

1. PRF in spectral Doppler is determined by the same 
principles in B-mode US. What is the formula for the 
maximum PRF?  
2. What is the spectral Doppler effect on frame rate? 
What is the purpose of this? 
3. What is PRF specified by? What does this mean 
for deeper regions?  
4. What does high PRF control allow? 
5. What is the maximum fD that can be 
unambiguously calculated? 

1. PRFMAX (kHz) = 1/difference in time  
2. Severely decreased (only updated a few times per 
second); allows single spectral Doppler scan line to 
be held steady by observing B mode display  
3. Depth of the range gated sample volume; 
decreases PRF 
4. increases Nyquist limit to overcome aliasing  
5. the fD  that is precisely half of PRF 



	
	
	

1. What is the range of Doppler frequencies 
(difference in f = fD(MAX) – fD(MIN)) represented by? 
2. What occurs if the Doppler angle is not specified? 
3. Is the speed of US in blood higher than 1540 m/s? 
4. At what Doppler angles are the most accurate 
blood flow velocities found?  
5. How can is the correct velocity scale achieved? 
 

1. Vertical plotted line at the time immediately after 
the 128 pulses have been transmitted and their echo 
analysed.  
2. Assumes and angle of 0, leading to an incorrect 
velocity scale and a peak blood flow that is 
underestimated in magnitude 
3. yes.  
4. Between 30 and 60 degrees  
5. Turning on the Doppler angle cursor & align it 
within 5 degrees of the true flow direction  
 

1. Why does the cursor only represent the average 
Doppler angle for the blood? 
2. When is the maximum velocity positive?  
3. When is the maximum velocity negative? 
4. Why is there still a small error in velocity despite a 
correctly set cursor? 
5. Changing the Doppler angle will change the 
Doppler shift frequency. What must be done now? 

1. US is interrogating a sample volume and not just 
the range gate indicated on the screen 
2. When the flow is towards the transducer 
3. When the flow is away from the transducer  
4. Refraction effect of US passing from soft tissue 
into blood stream 
5. Change transducer orientation with respect to the 
blood vessel  

1. What is the Doppler angle if you use a linear 
transducer with BV imaged in a horizontal orientation 
on B-mode display? When is this angle not the 
angle? 
2. Why is the angle 90 degrees without steering?  
3. When can you angle correct with accuracy? 
4. What kind of scan lines does a linear array and 
curved array transducer produce?  
5. What is the approx. Doppler angle range for linear 
and curved transducers? 

1. Close to 90 degrees; When the single Doppler 
scan line is steered to an appropriate angle 
2. The scan line are orientated vertically  
3. When the Doppler angle is less than 70 degrees, if 
it is more than this, you will need to change the 
orientation of the scan lines  
4. Parallel; Diverging  
5. Linear (80 – 110) and Curved (40 – 150)  

1. How is an optimum display achieved with changing 
the velocity scale?  
2. What is the formula for an unambiguously 
calculated Doppler frequency shift?  
3. What is the derived velocity scale?  
4. What is frequency aliasing? 

1. Decreasing the velocity scale (this changes the 
PRF)  
2. fD(MAX) = +/- PRF/2  
3. –PRF/2 </= fD </= PRF/2  
4. The main artefact of spectral Doppler. Occurs 
when a system is measured at an insufficient 
sampling rate 
 
  


