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Summary 

Purpose of investigation: The aim of this study was to investigate whether the same reference values might be used for the pul
satility index obtained by Doppler examinations of the fetal umb仆ical and middle cerebral artery and the maternal uterine arteries 
in autochthonous Belgian, Turkish and Moroccan women in Belgium. Notching of the uterine artery was also studied in the three 
ethnic groups. 

Metho小Doppler measurements were performed in 206 autochthonous Belgian, 36 Moroccan and 36 Turkish pregnant women 
between 20 and 24 weeks gestational age for the umb山cal artery, middle cerebral artery and uterine arteries. The mean uterine artery 
pulsatility index and the placentocerebral index were calculated. Intra-observer variation was calculated by repeat measurements on 
20 videotaped examinations and intrapatient variation was determined by repeat examination in 60 patients 

Results: Maternal length was higher and body mass index lower in Belgian women; more of these admitted smoking during pre
gnancy. There were no statistically significant inter-ethnic differences for the pulsatility index of the umbilical artery, middle cere
bra_l �rtery, placental-site uterine �rtery and_ th� ?lacentocerebral_index. 1:he pulsatility index in �he �on-placental-site _ute_ri�e �rtery
and the mean uterine artery was lower in the Moroccan group. Intra-patient variation expressed as intra-patient standard deviation 
of the umb山cal and middle cerebral artery pulsatility index was relatively large compared to inter-patient variation, being 57% to 
88% of the inter-patient standard deviation. This was not the case for the uterine artery. Notching of the uterine artery was not con
tributive for the prediction of intrauterine growth restriction or preeclampsia in these ethnic groups 

Conclusion: Only small statistically significant differences were demonstrated. For clinical practice, the use of different reference 
charts for fetomaternal Doppler measurement in Belgian, Turkish and Moroccan women is not warranted. 
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Introduction 

Doppler flow measurement of the fetal circulation is a 
valuable tool to evaluate fetal well-being; evaluating the 
maternal (uterine artery) circulation can predict compli
cations such as intrauterine growth restriction or pree
clampsia [I, 2]. It has been said that the Doppler exami
nation is not influenced by race and ethnic origin [3]. On 
the other hand it has been suggested that for intrauterine 
growth restriction and preeclampsia the sensitivity, spe
cificity, positive and negative predictive values of 
Doppler ultrasound of the uterine artery as a screening 
tool is higher in Afro-Caribbean versus Caucasian 
women [I, 2]. The aim of this study was to determine if 
significant differences exist for the pulsatility index of 
the umbilical artery, the uterine arteries and the middle 
cerebral artery and for the presence of notching of the 
uterine artery among three ethnic groups in Belgium. 

Materials and Methods 

Only uncomplicated singleton pregnancies with gestational 
ages between 20 and 24 weeks were included. Gestational age 
was confirmed by ultrasound before 16 weeks. Patients with 
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medical disorders such as diabetes, asthma, hypertension and 
kidney disease were excluded, as were those in whom a fetal 
malformation was detected during the ultrasound examination 
and patients with a history of intrauterine growth restriction, 
macrosomia or preeclampsia. The study was cross-sectional 
with only one set of measurements for every patient included. 
Autochthonous Belgian, Turkish and Moroccan women were 
included. Ethnicity was determined by asking the patient while 
explaining the study, not by nationality. For every woman, 
maternal age, parity, body length, pre-pregnancy weight and 
smoking behaviour were noted. Body mass index was calcula
ted as pre-pregnancy weight (kg)/length2 (m2). All measure
ments were made by the same examiner (YJ) on a commercially 
available machine (Aloka SSD2000) with a 3.5MHz curvilinear 
abdominal probe. The sample volume was placed in the middle 
of the vessel, avoiding the vessel walls. The angle of insonation 
was between 0° and 45°. At least four subsequent flow velocity 
waveforms of identical form and amplitude were obtained and 
the pulsatility index was calculated by the machine after manual 
delineation of the frequency-envelope with a roller-ball. 

The mean pulsatility index (PI) [ 4] of two subsequent 
waveforms was calculated and used for the study. 

For the umbilical artery, measurements were made at a free 
loop, not at the placental or fetal insertion site. The uterine 
artery was examined as described by Bower [5] at the crossing 
with the iliac artery. Both placental and non-placental sites were 
measured and the mean of both was calculated. The presence of 
uni- or bilateral uterine artery notching was noted. Measure
ment of the middle cerebral artery was performed as described 






