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Annotation 

Doppler velocimetry of the middle cerebral artery (MCA) is a method to assess 

impedance/resistance to flow in the fetal brain circulation. Vasodilatation of the 

MCA is considered to reflect a compensatory phenomenon often referred to as the 

“brain sparing effect”. 
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One of the most important applications of Doppler ultrasonography in obstetrics is 

the detection of fetal anemia in pregnancies complicated by either red-

cell alloimmunization or by other causes of fetal anemia. Fetal hypoxemia is 

associated with increased impedance to flow in the umbilical artery (UA) and 

decreased impedance in the fetal middle cerebral artery (MCA). Consequently, 

Doppler measurement of UA and MCA pulsatility index (PI) plays a central role in 

the assessment and monitoring for fetal oxygenation in pregnancies with impaired 

placentation. Most studies have investigated the use of UA PI and MCA PI in 

pregnancies with small for gestational age (SGA) fetuses with the aims of firstly, 

distinguishing between those which are constitutionally small from those that are 

growth restricted and therefore at increased risk of perinatal death and long-term 

neurological morbidity and secondly, deciding the best time, place and mode of 

delivery. Recent evidence suggests that high UA PI and low MCA PI, regardless of 

fetal size, is independently associated with intrapartum fetal compromise, low 

neonatal blood pH and neonatal unit admission. Consequently, measurement of 

MCA PI, UA PI and their ratio (cerebroplacental ratio or CPR), are widely used as 

part of routine third-trimester assessment of fetal wellbeing and screening for fetal 

hypoxemia. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/doppler-ultrasonography
https://www.sciencedirect.com/topics/medicine-and-dentistry/doppler-ultrasonography
https://www.sciencedirect.com/topics/medicine-and-dentistry/obstetrics
https://www.sciencedirect.com/topics/medicine-and-dentistry/alloimmunization
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Middle Cerebral Artery 

Angle-independent indices differ among the different cerebral arteries. The middle 

cerebral artery is the most studied cerebral artery because it is easy to sample,  it 

provides information on the cerebral blood flow in normal and IUGR fetuses, and  it 

can be sampled at an angle of 0° between the ultrasound beam and the direction of 

the blood flow. Therefore, for the middle cerebral artery we are able to determine 

angle-independent indices (the most used is the pulsatility index). 

Umblical artery 

Umbilical artery doppler assessment provides information about increased vascular 

resistance, allowing for the identification of high-risk pregnancies. The umbilical 

cord of a fetus can be easily seen in the second and third trimesters and is routinely 

assessed. In addition, umbilical artery Doppler assessment can be done in both the 

second- and third-trimester ultrasound exams. This evaluation can provide 

information on fetal placental and cardiovascular function based on blood flow 

resistance. It is a non-invasive method of studying hemodynamic patterns to 

determine fetal well-being. This is especially important in any fetus with known or 

suspected intrauterine growth restriction (IUGR) or cord compression from a nuchal 

cord or knots. When it comes to umbilical artery Doppler assessment, the first thing 

to know is that blood flow through the umbilical artery can vary due to fetal heart 

rate, fetal movement, maternal breathing, and the location of the sampling site. For 

this reason, it is ideal to obtain Doppler tracings when the fetus is not active, and if 

needed, with suspended maternal breathing. 

To evaluate the role of the middle cerebral artery (MCA) to the umbilical artery 

(UA) blood velocity waveform’s pulsatility index (PI) screening in proximity to 

delivery as a predictor of high-risk pregnancy and neonatal outcomes. The study 

used a nested case–control method, consisting of 24 women with high-risk 

pregnancies and 24 pregnant women who were classified as normal. The MCA/UA 

PI ratio was evaluated within 14 days before delivery. All subjects newborns were 

evaluated for neonatal outcomes, which included fetal distress, abnormal 

cardiotocography or fetal heart rate patterns, neonatal mortality, Apgar score, 

duration of hospitalization, and neonatal intensive care unit (NICU) admission. A 

cutoff point for MCA/UA PI ratio was assessed using the receiver operating 

characteristic curve. The correlations between the MCA/UA PI ratio and high-risk 
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pregnancy and neonatal outcomes were assessed with multivariable linear regression 

based on the cutoff point obtained. 

Results: the MCA/UA PI ratio in high-risk pregnancy was significantly lower 

compared with normal pregnancy (p = .011). The MCA/UA PI ratio of ≤1.32 finding 

was 6.37 times higher in high-risk pregnancy (p = .017, AOR 6.37, 95% CI 1.40–

28.97), 5.9 times higher in pregnancy with the neonate’s first-minute Apgar less than 

7 (p = .031, AOR 5.90, 95% CI 1.18–29.61), and 18.62 times higher in neonates 

admitted to the NICU (p = .023, AOR 18.62, 95% CI 1.43–2702.94). 
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