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£ Monis"

- dPecClral boppler IS usetul In many conaitions:. |

* Placental insufficiency

* Fetal anaemia

* Twin pregnancy

* Fetal cardiac disease




5/26/20

Table 2: Maternal conditions associated with IUGR.
Hypertension

Pre existing diabetes

C tissue disease (such as SLE)

Placental insufficiency et oo o

y bowel disease

Smoking, alcohol, drug use
High altitude

Pre-eclampsia; maternal conditions; confined placental mosaicism

Size does matter

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

Screening for fetal growth restriction with universal third .
trimester ultrasonography in nulliparous women in the L | naccuraciles
Pregnancy Outcome Prediction (POP) study: a prospective

cohort study * Intra & inter observer variability
Ulla Sovio, lan R White, Alison Dacey, Dharmintra Pasupathy, Gordon C S Smith Lancet 2015 L] unre“a ble EDD
Detection of SGA

» &0 * Can be small and healthy

5 30 57%

€%

g 20

< o —_— * Can be >10t centile and FGR

5 Selective  Universal

$ uss uss

o -

g Sovio Lancet 2015

Q.

Size is only one part of the puzzle

e Uterine artery inc resistance
LR o UA inc resistance

dysfunction

* EFW <10 %ile
SRR« AC <3 %ile

Acidaemia ‘

Severe ‘
acidaemia

€€
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Uterine artery oo

¢
H
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i PSV 623 cmis
EDV 349 cmis
MDV 339 cmis

0.44
0.63

siD 18
TAPV 45.1 cmis

normal

Site of insonation of uterine artery ("crossing over")

abnormal

Uterine artery

* Reference range
* Mean PI >95t centile

Reproducible

Pulsatility Index
g

* Predictor of poor outcome TS [T ]
* FGR
* Pre-eclampsia
* Prematurity (iatrogenic) T

G6mez O, Figueras F, Fernandez S, Bennasar M, Martinez IM, Puerto B, Gratacds E. Reference ranges for uterine artery mean pulsatility index at 11-41
weeks of gestation. Ultrasound Obstet Gynecol 2008; 32: 128-132

* Does routine use in T3 improve outcomes?
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Umbilical artery

umbilical artery

9
* Reference range
* PI>95% centile 10
* Absent or reversed EDF .
* Reproducible -
* Use lowest 5 o
* Predictor of poor outcome
* Neonatal acidosis .
° adverse per|nata I outcome 1920 2122 23 2425 26 27 15613::1‘:"31 3334 35 36 37 38 39 40 41
Figueras 2014
Acharya G, Wilsgaard T, Berntsen GK, Maltau JM, Kiserud T. Reference ranges for serial measurements of umbilical artery Doppler
indices in the second half of pregnancy. Am J Obstet Gynecol. 2005 Mar;192(3):937-44.
* Does routine use improve outcomes?
10



5/26/20

Umbilical artery

* ‘Routine’ use improves outcomes
* 29% reduction in perinatal deaths
* NOT as useful after 35 wks

160

Fetal and umbilical Doppler ultrasound in high-risk
pregnancies (Review)

Alfirevic Z, Sampalija T, Gyte GML

THE COCHRANE
COLLABORATION®

= UA normal
= UA abnormal

140+

a 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

Figueras Fetal Diagn Ther 2014
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e Uterine artery inc resistance ‘
WASER e UA inc resistance
ysfunction J
th o/ B
® EFW <10 %ile
P e AC <3 %ile )
. . . N
* MCA redistribution
o Aortic isthmus reversed )
N
Acidaemia )
N
Severe
acidaemia J
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Middle cerebral artery

CENTRUS

D] G597 108de
Faz i pan |

Figure 3: Color Doppler examination of the circle of Willis (left). Flow velocity waveforms from the middle
cerebral artery in a normal fetus with low diastolic velocities (right, top) and in a growth-restricted fetus with
high diastolic velocities (right, bottom).
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Middle cerebral artery

Improves outcomes?

» Reference range 350
* Ma ny 3.00
e P| <5th centile 550 /\
) —05th
T 2.00 \ ——90th
. 5 s 75th
* Reproducible? 2 150 /\ —son
* Position, movement, pressure Lo 25th
10th
0.50 e 5th
* Predictor of poor outcome 0.00 : —
p 2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
¢ | nc CS (X6) Weeks Gestation
* Poorer neuro scores
Ebbing C, Rasmussen S, Kiserud T. Middle cerebral artery blood flow velocities and pulsatility
index and the pulsatility ratio: longi reference ranges and terms for
° serial measurements. Ultrasound Obstet Gynecol, 2007. 30(3): 287-96.

14
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Aortic Isthmus
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Aortic Isthmus
* Reference range ao0r
* Yes 3.5
* Use reversed flow 30
= 25t
<
* Reproducible =0
1.5F a
. 10 19 I20 IZl I22 I23‘24‘25‘26 I27‘28‘29‘30‘3 1 ‘32‘33‘34‘35‘36’37‘
* Predictor of poor outcome Gestational age (weeks)
¢ InC neuro Im pa I rment Figure 2 Estimated mean and 5% and 95™ centile curves from
regression analysis of fetal aortic isthmus pulsatility index (Aol PI).
° Improves outcomes? Del Rio et al UOG 2006
16
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FGR

e Uterine artery inc resistance ‘
Sl e UA inc resistance

dysfunction

* EFW <10 %ile
ST ¢ AC <3 %ile

* MCA redistribution
o Aortic isthmus reversed

e DVinc resistance

Acidaemia

Severe ‘
acidaemia
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D u Ct us Ve NOSUS ventricular Diastole:

passive filling

Atrial contraction
atrial relaxation

ventricular Systole ventricular diastole:
ar 2

18



5/26/20

Ductus venosus

* Reference range
* >95t centile ' 4\
* Reversed ‘a’ wave o
* Reproducible -
* Fetal breathing LR —
* Assoc with poor outcomes
* Severe aCidaemia o0 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
* Predicts fetal demise Gestation wecko)

Ultrasound Obstet Gynecol 2006, 28: 890-898.

* Improves outcomes

Kessler, J., Rasmussen, 5., Hanson, M. and Kiserud, T. Longitudinal reference ranges for ductus venosus flow velocities and waveform indices.
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FGR

e Uterine artery inc resistance ‘
Sl e UA inc resistance

dysfunction

* EFW <10 %ile
TR« AC <3 %ile

* MCA redistribution
o Aortic isthmus reversed

e DV inc resistance ‘

Acidaemia

o Abnormal biophysical profile
SE o UV pulsatile

acidaemia

20
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Umbilical Vein

* Too late!

e Occurs close to the onset of late
decelerations on CTG

* Occurs with fetal acidaemia, and
endocrine changes

* Neonatal mortaility up to 60%

21

FGR

e Uterine artery inc resistance
Sl e UA inc resistance

dysfunction

* EFW <10 %ile
TR« AC <3 %ile

* MCA redistribution
o Aortic isthmus reversed

e DV inc resistance

Acidaemia

o Abnormal biophysical profile
SE o UV pulsatile

acidaemia

22
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Abnormal Dopplers - timing

45
3.5
2.5
1.5

0.5

Z-score

30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0

Days to delivery

Figure 1 Regression lines indicating trends over time of pulsatility indices in the aortic isthmus (A), ductus venosus (), umbilical artery (m)
and middle cerebral artery (A) before delivery: horizontal dashed lines indicate the 5 and 95t centiles.
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Fetal anaemia

* Anaemia is associated with a hyperdynamic circulation = inc blood
flow velocity
* MCA is easiest to measure, most reproducible

Expected Peak Velocity of Systolic Blood Flow in
the MCA as a Function of Gestational Age

\ )|
077 \perinatology.com
\ 3

Home > Calculators > MCA Peak Systolic Velocity

‘The proximal middie cerebral artery is eniarged t0 to occupy more than 50% of the image and is sampled 2 m after its
% intormal carotid artry. The angle of the ultrasound bear and the direction of blood flow should be zero
dogroes. highest n fotuses with 15

ENTER:
Gestational age (weeks)
Observed MCA Peak Systolic Velocity (cmisec)

Caicuste Clear Form
Calculations:

The Median Peak Systolic Velocity for this age s

Your measurement is Multiples of Median

PSV 61.86cm/s
EDV 5.25cm/s
R 0.97

24
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Fetal anaemia - PSV

1007

—— Median
««++ 1.50 Multiples of the median L]

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

Peak Velocity in the
Middle Cerebral Artery (cm/sec)

Gestational Age (weeks)

Figure 3. Peak Velocity of Systolic Blood Flow in the Middle Cerebral Artery in 111 Fetuses at Risk for .
Ar?emia Due to Maler:l\al Re\:i—CeII Alloimmunization. Y Mari et al: NEJM 2000
Open circles indicate fetuses with either no anemia or mild anemia (=0.65 multiples of the median
hemoglobin concentration). Triangles indicate fetuses with moderate or severe anemia (<0.65 multi-
ples of the median hemoglobin concentration). The solid circles indicate the fetuses with hydrops. The
solid curve indicates the median peak systolic velocity in the middle cerebral artery, and the dotted
curve indicates 1.5 multiples of the median.
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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 22 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
26

13



