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Summary

One main goal of antenatal care is to improve the outcome of pregnancy in terms of perinatal morbidity and perinatal mor-
tality by identifying women at risk of complications such as preeclampsia, intrauterine growth retardation, placental abrup-
tion and intrauterine death. The association between pre-eclampsia, intrauterine growth retardation and increased uterine
artery resistance measured by Doppler ultrasound has been described and subsequently color Doppler waveform analysis of
the uterine arteries has been used as a screening test for adverse pregnancy outcome. The results were conflicting and often
disappointing due to differences in gestational age at the time of examination in the selected study populations and due to a
lack of standardized analysis of the uterine artery waveform. In low-risk populations uterine artery Doppler waveform analy-
sis remains a test with relatively low positive predictive values reflecting the low prevalence of pregnancy complications in
an unselected population. Patients with bilateral notching at 24 weeks of gestation represent a group at risk for preeclampsia,
intrauterine growth retardation and adverse pregnancy outcome.
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One main goal of antenatal care is to improve the outcome of pregnancy in terms of perinatal morbidity
and perinatal mortality by identifying women at risk of complications such as preeclampsia (PPIH), intrau-
terine growth retardation (IUGR), placental abruption and intrauterine death. Historically continuous wave
Doppler has been used as an indirect method of investigating blood flow changes in different vessels [1, 2].
Today it is possible to accurately assess the uteroplacental circulation with good reproducibility by means
of pulsed color Doppler ultrasound. Physiologically, the uterine circulation changes during the first half of
pregnancy from one of high resistance to one of low resistance and this process is characterized by the so-
called trophoblast invasion into the muscular wall of the spiral arteries. This modification usually begins in
the first trimester around the sixth week and continues until the 22nd-24th week of gestation [3]. The
Doppler flow velocity waveform of a non-pregnant uterine artery is characterized by a high-resistance
waveform with an early diastolic notch. At 20 weeks of gestation this has normally changed to a low-resi-
stance waveform with loss of the diastolic notch [4, 5]. Increased resistance in the uterine arteries at that
time is believed to reflect a failure of trophoblast invasion into the muscular spiral arteries. More than a
decade ago, the association between preeclampsia, intrauterine growth retardation and increased uterine
artery resistance measured by Doppler ultrasound was described and subsequently color Doppler waveform
analysis of the uterine arteries has been used as a screening test for adverse pregnancy outcome [6-9]. The
results were conflicting and often disappointing due to differences in gestational age at the time of exami-
nation and in the selected study populations and due to a lack of standardized analysis of the uterine artery
waveform [1-6].

In low-risk populations uterine artery Doppler waveform analysis remains a test with relatively low posi-
tive predictive values (up to 50%) reflecting the low prevalence of pregnancy complications in an unselec-
ted population. In an early continuous wave Doppler study of the uterine circulation between the 16th and
24th week of gestation Harrington ef al. showed a significant association between an abnormal resistance
index (RI > 95th percentile) and the subsequent development of PPIH or IUGR with a specifity of 95% and
a relatively low sensitivity of 25% [12]. By introducing colour flow imaging, the use of a diastolic notch as
the definition of an abnormal flow velocity waveform and a three-stage test (20, 24, 26 weeks) the same
authors increased the sensitivity of the test (76%) with a progressive improvement of the specifity (from
86% to 97%) and of the positive predictive value (from 13% to 44%) [12]. North et al. examined nullipa-
rous women at 19-24 weeks of gestation. They found a sensitivity of 51% with a positive predictive value
of 29% for the subsequent development of preeclampsia by using the placental side ratio between peak
systolic (A) and early diastolic (C) blood flow velocities (A: C ratio) in order to consider the placental posi-
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tion for uterine artery examination [13]. More recently, Harrington and co-workers reported a positive pre-
dictive value of 53.6% for any complication of pregnancy (preclampsia, intrauterine growth retardation, pla-
cental abruption, stillbirth or neonatal death) for a bilateral notch at 24 weeks of gestation in 1,326 unse-
lected women and a sensitivity of 8§1.2% for the development of preeclampsia requiring delivery before 34
weeks and 57.6% for intrauterine growth retardation with positive predictive values of 27% (PPIH), 31.2%
(IUGR) and 37.5% (any complication). These authors used a second-stage color Doppler evaluation of the
uterine circulation in case of abnormal flow velocity waveforms at 20 weeks of gestation [14].

Coleman and co-workers reported a positive predictive value of 65% for the prediction of preclampsia
and/or intrauterine growth retardation requiring delivery before 34 weeks with a sensitivity of 92% in a high-
risk population including women with a history of IUGR, PPIH, essential hypertension, or autoimmune
diseases like systemic lupus erythematodes, antiphospholipid syndrome or pre-existing renal disease [15].

However, these observations can not be translated into multiple gestations. Geipel and co-workers recen-
tly reported a lower sensitivity of abnormal uterine Doppler results in the detection of preeclampsia (36.4%),
IUGR (28.9%) and adverse pregnancy outcome in twins (26.5%) [16].

An important point is that all the studies dealing with the analysis of flow velocity waveforms of the
uterine arteries as a screening procedure consistently demonstrate a high negative predictive value of the test
(98-99%). In other words, women presenting with a normal uterine Doppler at 20 to 24 weeks of gestation
have a very low risk of developing preeclampsia or having a small baby [17]. This is an important message
for the patients and should also be considered in the discussion about the intensity of antenatal care offered
to the patients.

Screening is reasonable when an adequate treatment for the condition is available. A meta-analysis of ran-
domized trials dealing with the effect of low-dose aspirin, concludes that low-dose aspirin could prevent
preeclampsia while the results of the CLASP trial failed to show an overall benefit of aspirin [18]. Har-
rington and co-workers showed in their study on the effectiveness of slow-release aspirin in screen-positive
patients a reduction of the overall incidence of complications associated with uteroplacental insufficiency
but the incidence of preeclampsia or [UGR remained the same [19].

It can be concluded from the data, that there is still no standardized evaluation of what is called abnormal
uterine circulation (notch or resistance index) and when to perform the test (20-24 weeks) in which popu-
lation (low- or high-risk). The subjective analysis of the absence or presence of a diastolic notch by trained
operators has good inter-observer agreement and seems to be a reliable predictor as computerized velocity
waveform analysis is still experimental and cannot yet be transduced in a routine clinical setting and other
ratios do not perform better [20]. The evaluation of uterine artery Doppler at 20-24 weeks of gestation can
be incorporated in the fetal anomaly scan. Patients with bilateral notching at 24 weeks of gestation repre-
sent a group at risk for preeclampsia, intrauterine growth retardation and adverse pregnancy outcome. On
the other hand, patients with normal flow velocity waveforms in the uterine arteries at that time of gestation
constitute a low-risk group suitable for less intensive antenatal care.

Furthermore, it can be speculated, that analysis of flow velocity waveform analysis of the uterine arteries
at 20-24 weeks of gestation in combination with biochemical testing (e.g., o-fetoprotein, B-human chorio-
nic gonadotropin) might further improve the positive predictive value of the test in an university setting [21].

If we concentrate on patients with bilateral notching at 20-24 weeks, I think we have a high-risk group
suitable for intensive antenatal care. Those patients might be appropriate for randomized controlled trials
with administration of low-dose aspirin in the near future.
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