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Third Trimester Spectral 
Doppler in 2020

Dr Alice Robinson
Obstetrician and Sonologist
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Spectral Doppler is useful in many conditions:

• Placental insufficiency

• Fetal anaemia

• Twin pregnancy

• Fetal cardiac disease
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Placental insufficiency

Pre-eclampsia; maternal conditions; confined placental mosaicism

Reduced placental perfusion

Reduced fetal growth

Reduced fetal arterial p02 (hypoxia)

Anaerobic metobolism! lactic acid (acidaemia)

Death
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Size does matter

Reduced fetal growth
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But its not a perfect way to detect FGR

Lancet 2015

57%

• Inaccuracies
• Intra & inter observer variability
• unreliable EDD

• Can be small and healthy

• Can be >10th centile and FGR
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Size is only one part of the puzzle

Placental 
dysfunction

• Uterine artery inc resistance
• UA inc resistance

Dec growth

• EFW <10th %ile
• AC <3rd %ile

Hypoxia

Acidaemia

Severe 
acidaemia
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Uterine artery

normal

abnormal
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Uterine artery

• Reference range
• Mean PI >95th centile

• Reproducible

• Predictor of poor outcome
• FGR
• Pre-eclampsia
• Prematurity (iatrogenic)

• Does routine use in T3 improve outcomes?
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Umbilical artery
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Umbilical artery

• Reference range
• PI >95th centile
• Absent or reversed EDF

• Reproducible
• Use lowest

• Predictor of poor outcome
• Neonatal acidosis
• adverse perinatal outcome

Figueras 2014

• Does routine use improve outcomes?
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Umbilical artery

• ‘Routine’ use improves outcomes
• 29% reduction in perinatal deaths

• NOT as useful after 35 wks

Figueras Fetal Diagn Ther 2014 
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FGR

Placental 
dysfunction

• Uterine artery inc resistance
• UA inc resistance

Dec growth

• EFW <10th %ile
• AC <3rd %ile

Hypoxia

• MCA redistribution
• Aortic isthmus reversed

Acidaemia

Severe 
acidaemia
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Middle cerebral artery
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Middle cerebral artery

• Reference range
• Many
• PI <5th centile

• Reproducible?
• Position, movement, pressure

• Predictor of poor outcome
• Inc CS (x6)
• Poorer neuro scores

• Improves outcomes?
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IUGRNormal
Aortic Isthmus
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Aortic Isthmus

• Reference range
• Yes
• Use reversed flow

• Reproducible

• Predictor of poor outcome
• Inc neuro impairment

• Improves outcomes? Del Rio et al UOG 2006
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FGR

Placental 
dysfunction

• Uterine artery inc resistance
• UA inc resistance

Dec growth

• EFW <10th %ile
• AC <3rd %ile

Hypoxia

• MCA redistribution
• Aortic isthmus reversed

Acidaemia
• DV inc resistance

Severe 
acidaemia
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Ductus Venosus

ventricular Systole
+

atrial relaxation

ventricular Diastole:
passive filling

ventricular diastole:
Atrial contraction

S
D

a
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Ductus venosus

• Reference range
• >95th centile
• Reversed ‘a’ wave

• Reproducible
• Fetal breathing

• Assoc with poor outcomes
• Severe acidaemia
• Predicts fetal demise

• Improves outcomes
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FGR

Placental 
dysfunction

• Uterine artery inc resistance
• UA inc resistance

Dec growth

• EFW <10th %ile
• AC <3rd %ile

Hypoxia

• MCA redistribution
• Aortic isthmus reversed

Acidaemia
• DV inc resistance

Severe 
acidaemia

• Abnormal biophysical profile
• UV pulsatile
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Umbilical Vein

• Too late!

• Occurs close to the onset of late 
decelerations on CTG

• Occurs with fetal acidaemia, and 
endocrine changes

• Neonatal mortaility up to 60%
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FGR

Placental 
dysfunction

• Uterine artery inc resistance
• UA inc resistance

Dec growth

• EFW <10th %ile
• AC <3rd %ile

Hypoxia

• MCA redistribution
• Aortic isthmus reversed

Acidaemia
• DV inc resistance

Severe 
acidaemia

• Abnormal biophysical profile
• UV pulsatile

DEATH
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AoI DV

Abnormal Dopplers - timing

UA

MCA
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Fetal anaemia

• Anaemia is associated with a hyperdynamic circulation ! inc blood 
flow velocity
• MCA is easiest to measure, most reproducible 
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Fetal anaemia - PSV

Mari et al, NEJM 2000

Cut off 1.5 MoM
• Sensitivity 100%
• False pos 12%

25

Fetal anaemia - tips

• PSV measurement is VERY dependent on angle of insonation
• Repeat multiple times to obtain most accurate reading

• MCA PSV becomes less accurate after ≧2 blood transfusions
• Due to inc viscosity of donor blood
• Inc false pos rate
• Timing of subsequent transfusions should be based on Hct declining 1-2%/day
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