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Diastolic Function Diastolic Function 
Commonly Encountered Technical Commonly Encountered Technical 
Pitfalls and How to Avoid ThesePitfalls and How to Avoid These
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T h iT h iTechniqueTechnique

“High PRF”“High PRF”

Mid-diastolic flowMid-diastolic flowMid diastolic flowMid diastolic flow
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Primary Technical Limitations:Primary Technical Limitations:

1. PW Doppler sample volume size1. PW Doppler sample volume size

2. PW Doppler sample volume position 2. PW Doppler sample volume position 

3. Measurement technique3. Measurement techniqueqq



QuestionQuestion

When measuring the mitral A duration the 
l  l  h ld b  d t  th  sample volume should be moved to the 

mitral annulus

1. True

2. False



A Wave DurationA Wave Duration

Adapted from Appleton CP et al: J Am Soc Adapted from Appleton,CP et al: J Am Soc 
Echocardiogr 10: 271-292, 1997



A Wave DurationA Wave Duration

Adapted from Appleton CP et al: J Am Soc Adapted from Appleton,CP et al: J Am Soc 
Echocardiogr 10: 271-292, 1997



A Wave DurationA Wave Duration

“However, moving the sample volume “However, moving the sample volume 
further toward the anulus should be further toward the anulus should be further toward the anulus should be further toward the anulus should be 
avoided because the mitral A wave avoided because the mitral A wave avoided because the mitral A wave avoided because the mitral A wave 
duration can be shorter than that duration can be shorter than that 
measured more toward the leaflet measured more toward the leaflet 

tips.”tips.”

Adapted from Appleton CP et al: J Am Soc Adapted from Appleton,CP et al: J Am Soc 
Echocardiogr 10: 271-292, 1997



Sample Volume SizeSample Volume Size



Sample Volume SizeSample Volume Size

“A 1“A 1--mm to 3mm to 3--mm sample mm sample 
volume is  placed between volume is  placed between volume is .. placed between volume is .. placed between 

the mitral leaflet tips the mitral leaflet tips 
during diastole to record a during diastole to record a 

crisp velocity profile”crisp velocity profile”p y pp y p
ASE Recommendations. J Am Soc Echocardiogr ASE Recommendations. J Am Soc Echocardiogr 

2009; 22:1072009; 22:107-- 133133



Measurement TechniqueMeasurement Technique



A
B.

A.



QuestionQuestion

Which AR velocity/duration should be 
measured:measured:

1 A1. A

2 B2. B

3 Average of A and B3. Average of A and B

4 Neither A or B4. Neither A or B



A
B.

A.





Trace along modal velocity               Trace along modal velocity               Trace along modal velocity               Trace along modal velocity               
(centre of brightest line)(centre of brightest line)



Optimise Trace & Look at the ECGOptimise Trace & Look at the ECGOptimise Trace & Look at the ECGOptimise Trace & Look at the ECG

Too far from 
MV tips

Not at atrial 
contraction

E
A

Sweep speed 
too slow
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Maximum Doppler Shift by PW Doppler Maximum Doppler Shift by PW Doppler 

Referred to asReferred to as

Nyquist limitNyquist limit

Determined byDetermined by

PRFPRF



D t i ti  f PRFD t i ti  f PRFDetermination of PRFDetermination of PRF

• signals are sent out in 
short pulses (PRF)

• signals are sent out in 
short pulses (PRF)short pulses (PRF)

• another pulse not sent  

short pulses (PRF)

• another pulse not sent  • another pulse not sent, 
until 1st pulse received

• another pulse not sent, 
until 1st pulse received



D t i ti  f PRFD t i ti  f PRFDetermination of PRFDetermination of PRF

Further away sample volumeFurther away sample volume

L  th PRF L  th PRF Lower the PRF Lower the PRF 

Lower Nyquist LimitLower Nyquist Limityqyq

Lower maximum velocityLower maximum velocity
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Hi h PRFHi h PRF
 lti l  l  t lti l  l  t

High PRFHigh PRF
• uses multiple sample gates• uses multiple sample gates

↑ no. of sample gates ↑ no. of sample gates 

↑ PRF ↑ PRF 

↑↑↑ Nyquist Limit↑ Nyquist Limit

↑ maximum velocity displayed↑ maximum velocity displayed
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SV2

SV1

D = 1 2 m/sD = 1.2 m/s
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High PRF ModeHigh PRF Mode
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Mid-diastolic Flow

E A
E A



N lN l M k dl  b lM k dl  b lNormalNormal Markedly abnormalMarkedly abnormal
LV relaxationLV relaxation

LV

LALA

Continued LV relaxationContinued LV relaxation
into mid-diastole



MidMid--diastolic flow diastolic flow ≥≥ 20 cm/s 20 cm/s ≈≈ markedly markedly MidMid diastolic flow diastolic flow ≥≥ 20 cm/s 20 cm/s ≈≈ markedly markedly 
delayed LV relaxation + delayed LV relaxation + ↑↑ LVFPLVFP
Ha JHa J--W, eta l. J Am Soc Echocardiogr 2004; 17:428W, eta l. J Am Soc Echocardiogr 2004; 17:428--431431



Si l BSi l A Signal BSignal A



QuestionQuestion

Which of the following is true?

1. Signal A & B both show mid-diastolic flow

2. Signal A shows mid-diastolic flow; signal B 
shows “something else”shows something else

3 Signal A shows “something else” & signal B 3. Signal A shows something else  & signal B 
shows mid-diastolic flow



IVR flMid di t li  fl IVR flowMid-diastolic flow

E
A

E
A



IVR “Flow”IVR Flow

Occurs due to dyssynchronous 
relaxation of LV

l h l lEarlier than normal apical 
relaxation compared with base

↓
ΔP b t  b  &  ΔP between base & apex 

↓
Flow of blood from base → apex



IVR “Flow”IVR Flow
May be seen with:

• Intracavity gradients*:• Intracavity gradients :
LVH
Vigorous LV systolic fnVigorous LV systolic fn
Near-cavitary obliteration

• Coronary artery disease #• Coronary artery disease 

* Appleton,CP et al: J Am Soc Echocardiogr 10:271-292, 1997 Appleton,CP et al: J Am Soc Echocardiogr 10:271 292, 1997
# Tanaka,Y et al: J Am Coll Cardiol  21:1357-1364, 1993


