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INTRODUCTION 

Preeclampsia affects 5-10% of pregnancies and is a major 

cause of maternal and fetal morbidity and mortality.1,2 

Although there is no proven effective method for the 

prevention of the preeclampsia, routine antenatal care has 

the aim to identify women who are at risk for intensive 

antenatal care. Abnormal placentation is a main 

preeclampsia characteristic. Its cause is a maternal spiral 

veins trophoblastic invasion failure, which conditions 

vascular resistances raise and uterus placental perfusion 

decrease. Satomura demonstrated that the Doppler 

technique could evaluate blood flow.3 Nowadays, 

Doppler ultrasound velocimetry of uteroplacental 

umbilical and fetal vessels has become established 

method of antenatal monitoring, allowing the non-

invasive assessment of fetal circulation.4 Its indices 

provide important information on the hemodynamics of 

the vascular area under study.5 Circulatory changes, 

reflected in certain fetal Doppler waveforms, predict 

adverse perinatal outcome.6 Umbilical arteries are the 

common vessels assessed by Doppler ultrasound, but 

recent studies confirm the efficacy of middle cerebral 

artery (MCA) Doppler assessment and advocate it.7,8 

MCA Doppler measurement is a well-known modality 

for detecting fetal compromise.9 Some studies has 

showed that MCA blood flow abnormalities were 

associated with hypoxia.1,8,10 Adverse perinatal outcome. 

ABSTRACT 

Background: To investigate the diagnostic value of MCA/UA pulsatility index ratio for the prediction of adverse 

perinatal outcome in patients with high risk pregnancy. 

Methods: We included in the study 170 patients recovered in our hospital with the diagnosis of preeclampsia and 

gestational hypertension, twins, postdated, IUGR, BOH from June 2016 to May 2017. All the patients underwent 

accurate color Doppler velocimetry examination available in our hospital. Outcome variables were intrauterine and 

early neonatal death, admission to neonatal intensive care unit and the duration of treatment, APGAR score below 7 at 

5 minutes, cesarean delivery for foetal distress, gestational age at delivery, neonatal birth weight, IUGR.  

Results: In 102 patients, we found abnormal values of CPI ratio. Neonates of mothers with abnormal CPI ratio had 

significantly lower gestational age at delivery, lower birth weight, significantly greater risk for perinatal death, 

significantly greater risk of admission to intensive care unit, longer duration of treatment in NICU, greater rate of 

cesarean delivery for foetal distress, increased number of fetuses IUGR. 

Conclusions: CPI ratio is a very good predictor of adverse outcome in the fetuses of women with pre-eclampsia and 

other high-risk pregnancy. 
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Relationship between fetal Doppler findings and perinatal 

risks has been defined in numerous cross-sectional 

studies.11 Several studies have reported higher 

sensitivities and specificities for middle cerebral 

artery/umbilical artery (MCA/UA) Doppler ratio 

compared with umbilical artery velocimetry alone for the 

prediction of the fetal prognosis.12-15 MCA/UA ratio 

reflects not only the circulatory insufficiency of the 

umbilical velocimetry of the placenta manifested by 

alterations in the umbilical S/D ratio but also the adaptive 

changes resulting in modifications of the middle cerebral 

S/D ratio.12 In this study, we evaluated the predicting 

value of the MCA/UA ratio, for fetal prognosis in women 

with gestational hypertension and preeclampsia, twin 

pregnancy, BOH, post-dated pregnancy.  

METHODS 

The study group consisted of 170 women admitted to 

OBG Dept, Ummaid Hospital, Jodhpur from June 2016 to 

May 2017. All patients had undergone serial color 

Doppler ultrasound. The Umbilical Artery color Doppler 

waveforms were obtained from a free-floating portion of 

the umbilical cord during minimal fetal activity and the 

absence of fetal breathing. All measurements were 

performed in the semi-recumbent positions with the head 

and chest slightly elevated. Doppler signals were 

recorded with a 3.5 MHz curved array duplex transducer. 

The UA pulsatility index were considered abnormal when 

the values were >2SD, the MCA pulsatility index was 

considered abnormal when the values were <5th 

percentile. MCA/UA PI <1 was considered abnormal.16 

The reference values are according to Gramellini et al.17 

Major adverse perinatal outcome were stillbirth and 

neonatal death. Minor adverse perinatal outcome was 

cesarean delivery for fetal distress, admission to the 

neonatal intensive care unit, Apgar score below 7 at 5 

minutes, IUGR fetuses. The gestational age of all women 

was confirmed, either by menstrual dates or by first 

trimester ultrasonography. Preeclampsia patients included 

thone who had a mild (systolic blood pressure >140 

mmHg, diastolic >90mmHg and proteinuria 300 mg/24 h 

or = + 1 dipstick) or severe preeclampsia (systolic blood 

pressure > 160mmHg, diastolic > 100 mmHg and severe 

proteinuria 2g/24 h or +2 dipstick). The diagnosis of 

gestational hypertension was made in women whose 

blood pressure reached 140/ 90 mmHg or greater for the 

first time during pregnancy but in whom proteinuria was 

not developed.18 Women with twin pregnancies, 

chromosomal abnormalities, gestational diabetes, were 

included in the study. Those included were followed by 

periodical Doppler flow measurements at least one time 

per week measurements until delivery.19-24 

RESULTS 

Doppler velocimetry studies of placental and fetal 

circulation can provide important information regarding 

fetal well-being, yielding an opportunity to improve fetal 

outcome. Our results suggested that the MCA/UA PI 

Doppler ratio of less than 1 was a good predictive tool for 

neonatal outcome in preeclamptic and hypertensive 

pregnant women and could be used to identify fetuses at 

risk of morbidity and mortality. The use of Doppler 

ultrasound in high-risk pregnancies appears to improve a 

number of obstetric care outcomes and promising in 

reducing perinatal deaths.  

Fetuses with abnormal Doppler MCA/UA PI ratio in our 

study had a significantly lower birth weight, lower 

gestational age at delivery, l significantly higher 

incidence of perinatal deaths, higher incidence of 

admission to NICU and longer duration of treatment 

there, lower Apgar score at 5-minute. 

Table 1: Table showing type of delivery. 

Type of delivery No. of cases 

Vaginal 96 

Caesarean 74 

Table 2: Table showing risk factors. 

Risk factors No. of cases 

PIH 56 

IUGR 29 

PIH+IUGR 44 

BOH 18 

Twins 14 

Post dated 9 

Table 3: Table showing risk factors and doppler 

abnormal.  

Risk factors Normal 

doppler 

Abnormal 

doppler (CPI <1 

PIH 34 22 

IUGR 16 13 

PIH+IUGR 26 18 

BOH 12 6 

Twins 13 1 

Post dated 6 3 

Table 4: Table showing perinatal outcome. 

Perinatal outcome No of cases 

Low birth weight 76 

Poor Apgar Score 42 

Hypoxic ischemic encephalopathy 12 

Meconium aspiration 32 

NICU admission 88 

Neonatal deaths 4 

Stillbirth 3 

Brar et al recognized that Doppler studies of the internal 

carotid artery or a ratio of cerebral to umbilical resistance 

could be used to identify pregnancies with a 

compromised post-date fetus.25 The fetuses in our study 
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with adverse outcome had a lower middle cerebral artery 

PI index, supporting the finding of Brar et al.  

According to Gramellini et al. and Arduini et al, 

assessment of MCA/UA PI index provide better 

information in pre-dicting perinatal outcome when 

compared with umbilical or middle cerebral artery 

Doppler indices alone.17,26 In our study, we found high 

sensitivity of the MCA/UA PI ratio in predicting stillbirth 

(100%). Also, we found a high specificity and positive 

predicting value in need for treatment in neonatal 

intensive care unit.  

Arduini and Rizzo studied the test characteristics of the 

pulsatility index from UA, MCA and RA to predict 

adverse perinatal outcome in 120 SGA fetuses.13 In 

46.7% (56 of 120) of fetuses, there was at least one of the 

following adverse outcomes: perinatal deaths, cesarean 

delivery for fetal distress, asphyxia that necessitate 

admission to the neonatal intensive care unit for more 

than 48 hours. The author found that UA/MCA PI index 

ratio was the best test when compared with MCA, UA, 

and RA PI indices (sensitivity 89%, specificity 94%).  

DISCUSSION 

In our study of 170 cases, we included cases with risk 

factors like preeclampsia, IUGR, BOH, postdated 

pregnancy, twin pregnancy. CPI ratio was abnormal in 

80% cases of pre-eclampsia and IUGR. A low index of 

pulsatility in the middle cerebral artery associated with 

fetal compromise has been described.19-22 Because the 

MCA/UA ratio incorporates data not only on placental 

status but also on fetal response, it is potentially more 

advantageous in predicting perinatal outcome. Doppler 

data combining both umbilical and cerebral velocimetry 

provide additional information on fetal consequences of 

the placental abnormality.23 Abnormal MCA/UA PI 

Doppler ratio is strongly correlated with worse fetal 

prognosis. In normal pregnancies, the diastolic 

component in the cerebral arteries is lower than in the 

umbilical arteries at any gestational age. Therefore, the 

cerebro-vascular resistance remains higher than the 

placental resistance and the MCA/UA ratio is greater than 

1. The index becomes less than 1 if the flow distribution 

is in favor of the brain in pathological pregnancies. We 

observed reduction in placental perfusion and an increase 

in flow towards the brain. This phenomenon called the 

brain sparing effect, is supposed to compensate for fetal 

hypoxia and is associated most of the time with fetal 

growth retardation with low umbilical artery pH. The 

cerebrovascular index decreases progressively, as in the 

normal fetuses so the hypoxia to be compensated by the 

brain hyperperfusion.24 
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