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Doppler studies in the fetus
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Utility of Antepartum Umbilical
Artery Doppler Velocimetry in
Intrauterine Growth Restriction

Doppler ultrasonography is a noninvasive technique to assess the aspects of
blood flow that provide information about downstream impedance. Umbilical
artery Doppler flow velocimetry may be used for fetal surveillance, based on
characteristics of the peak systolic frequency shift (S), the end-diastolic fre-
quency shift (D), and the mean peak frequency shift over the cardiac cycle
(A). Following are commonly used indices:

* systolic and diastolic ratio ( %)
* resistance index (2)

« pulsatility index (S3-2)
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This document reflects emerg- s 5 i . . i
ing clinical and scientific ad- The umbilical artery - ratio, the most commonly used index, is considered
vances as of the date issued and abnormal if it is elevated above the 95th percentile for gestational age or if
is subject to change. The infor- diastolic flow is either absent or reversed after 18-20 weeks of gestation.
ation should 20Lbe .mmtm?d Doppler ultrasonography presents no risk of ionizing radiation to
as dictating an exclusive course - el 5 2 . =
of treatment or procedure to be the fetus. It may be applied using either continuous- or pulsed-wave tech-
followed. Requests for authori- niques. Continuous-wave techniques apply very little energy levels (low
zation to make photocopies acoustic output). Pulsed waves apply significantly higher energy levels to the
should be directed to: fetus because of the small areas that are being intensively insonated. To
Copyright Clearance Center reduce any potential fetal risk, the ultrasound intensity and examination time
222 Rosewood Drive should be as minimal as possible, and attention should be paid to the acoustic
Danvers, MA 01923 output of the instrument.
(SO TS The pregnancies most likely to benefit from the use of umbilical artery
Copyright © October 1997 velocimetry are those with a presumptive diagnosis of intrauterine growth
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hypertension or preeclampsia. Recent reviews, meta-analyses, and random-
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ppler meta-analysis has shown the
e of the umbilical artery in high risk
egnancies reduces the number of
tenatal admissions (44%0),

Juctions of labor (29%06), cesarean
ctions for fetal distress (52%0), and
rinatal mortality (38%0)
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ormal Values for the Umbilical Artery
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Difference between arteries (50)

Figure 1 Proportion of cases (“y") with a percentage of pul-
satility index difference between arteries below “x".
Percentage of pulsatility index difference (absolute values)=
(P1,—P1_./PL)x100.




leans of indices across gestation from the four sites of sampling.

Gestarion weeks (n)  Placenral insertion Free loop Abdominal insertion Perivesical site
mndex
24 (7) 0.6340.07 0.684+0.3 0.7540.06 0.7440.04
28 (19) 0.5940.06 0.66 +0.08 0.6840.05 0.7440.008
32 (12) 0.0540.12 0.6240.09 0.61+40.08 0.704+0.089
34 (B) 0.55+0.10 0.61+0.04 0.644+0.06 0.6640.059
56 (15) 0.494+0.11 0.57 +0.08 0594013 0.6640.09
38 (10) 0.5140.08 0.57 40.03 0.640.04 0.684+0.08
index
24 1.04+0.22 1.0840.13 1.1540.33 1.204+0.18
28 0.9240.15 1.06 4+0.22 1.0740.19 1.1940.20
32 0.80+0.28 0.97 4+0.24 0.974+0.24 1.1940.30
54 0.8140.20 0.90+0.13 0964017 1.0540.17
36 0.7240.24 0.85+40.19 0.9040.31 1.0840.26
38 070+ 0.21 0.86 +0.10 096 +0.106 L13+0.25
astolic ratio
24 2.83+0.53 .26 +0.43 135+1.74 4.004+0.49
28 2.52+4+0.48 5. 18 +0.77 3.2240.56 4.0241.20
32 2.3640.85 2.88+40.73 2834077 3.5941.02
54 2.374+0.50 2.57+4+0.29 5.0840.97 5.2140.71
56 2.1240.43 2464053 2824091 5.1840.89
38 2.1140.36 2.3740.23 24540.25 3.3141.01
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Preeclampsia

Condizioni Materne Condizioni Fetali
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Antenetal testing performed in all fetuses
from preeclamptic women

= Doppler velocimetry twice weekly
= fetal growth every 2 weeks

= daily NST

Biophysical profile twice weekly



Preeclamptic IUGR fetuses

Temporal sequence of antenatal
testing Is shorter
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Neonatal weight and neonatal outcome




DV ADF or RF vs neonatal mortality

NO DV ARF T 63




UA RF vs Neonatal mortality
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—&— Neonatal survival
. Intact survival until discharge




