


1 THE ROLE OF DOPPLER
ULTRASOUND IN
OBSTETRICS



o Doppler sonography :

+

Sl g €0
A e il O QA (R S ale O
O Saaliya gad Cumid g (add Cga (38 4y ande Cua B o

sl i g Sl (5 2



Transducer

Incident Backscattered
ultrasound beam ultrasound beam

Doppler equation
fqg = 2(f,.cosb.v)/c

Direction
of flow

Red cells




DOPPLER WAVEFORM
ANALYSIS yields:
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The most commonly used obstetrical applications:
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Tirma FIGURE 22-2. Doppler indices comr y used in obstetrica 1ging



Doppler is useful in:

x IUgR and/or preeclampsia

= Doppler identifies the fetal
cardiovascular response to
hypoxia and acidosis because of
placental insufficiency.



Doppler Ultrasound in Fetal Growth Assessment

Uterine artery Doppler
Umbilical artery Doppler
Middle cerebral artery Doppler
Fetal venous Doppler
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Umbilical Artery



Normal Pregnancy - Development of
the umbilical artery

i M iy 1| Normal impedance to flow the umbilical
N LM P arteries and normal pattern of pulsatility at
¥ the umbilical vein in Itn trimester

Normal impedance to flow the umbilical
arteries and umbilical vein in early 2th
trimester

&, @& a4 Normal impedance to flow the umbilical
TR T arteries and umbilcal vein in late 2th and
3th trimester




Abnormal Development of
the umbilical artery

™, - high pulsatility index

M‘ - very high pulsatility index
‘ ‘ ‘_ Absent end diastolic velocity
. pulsation in the umbilical vein

reversal of end diastolic

frequencies




Middle Cerebral
Artery
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Middle Cerebral Artery(MCA)

<Oj Is the most accessible cerebral vessel to

ultrasound imaging in the fetus.

¢ The cerebral circulation is normally a high-

Sy

iImpedance circulation with continuous

forward flow throughout the cardiac cycle.



Normal Pregnancy - Development of the MCA

LT
U A Circle of Willis and the Middle
1 \’ Cerebral Artery
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Normal flow of the Middle Cerebral
Artery in 1th trimester
Normal flow of the Middle
i % [ Cerebral Artery in 2th and 3th
m_, B’ | Pow ¥ trimester




Redistribution of blood flow - MCA

Decrease in impedance
y to flow in the middle
| cerebral arteries




;vﬁtal MCA systolic/diastolic ratio

ormal
During pregnancy MCA and all other cerebral vessels
show high resistance wave forms i.e high systolic

velocity and low/ absent diastolic velocity.
A normal fetal MCA S:D ratio should always
be higher than the umbilical arterial S:D ratio.

Abnormal
A reduced S/D ratio is abnormal i.e

. waveform is also
an indicator of fetal distress or IUGR.



Uterine Artery
+

> Pregnancy Is associated with a
progressive decrease in impedance

with advancing gestation



Normal Pregnancy - Development of the
uterine artery

Normal impedance to flow the
uterine arteries in 1th trimester

Normal impedance to flow the
uterine arteries in early 2th
trimester

Normal impedance to flow the
uterine arteries in late 2th and 3th

‘ )

,{M N l‘] trimester




Abnormal Development of the uterine artery

-

Normal impedance to flow the uterine
arteries
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Increased impedance to flow in the
uterine arteries (with the characteristic
\amy Waveform of early diastolic notching)







Ductus venosus



DUCTUS VENOSUS

s Highest velocity — 65 — 75 cms/sec
s Ventricular systole — high velocity

= Ventricular diastole — lower velocity
m Atrial systole — lowest velocity
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