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I. Introduction
Colour Doppler ultrasonography has now become a part of routine standard obstetric care.  Their main 

advantage lies in non invasive monitoring of fetal growth and well being. Many vessels have been studied using 
color doppler and they provide a comprehensive idea of fetal circulation and uteroplacental sufficiency. Out of 
these vessels, umbilical and middle cerebral arteries are the most evaluated ones as they can be easily traced 
compared to other vessels. Umbilical artery Doppler indices indicate condition of peripheral circulation while 
middle cerebral artery indices indicate fetal cerebral circulation. Middle cerebral artery indices indicate brain 
sparing effect in cases of fetal anemia. Intra uterine growth restriction can also be diagnosed based on Doppler 
indices of these arteries and their characteristic waveforms. Cerebroplacental ratio, a value free of inter and intra 
observer variation, can be calculated from the Doppler indices of umbilical artery and middle cerebral artery 
arteries.

Utilization of Doppler values for monitoring pregnancy dates back to late 1970s when Fitzgerald et al 
reported the use of Doppler velocimetry in fetal growth restriction. Since then many advancements have 
occurred both in hardware as well as techniques of Doppler velocimetry and many studies have been conducted 
in attempt to establish normal reference range values of Doppler indices. While there are many such studies in 
western literature, few are there for people of Indian subcontinent especially in the eastern parts.

The aim of this study was to find the value of pulsatility index (PI), resistive index (RI) of fetal 
umbilical and middle cerebral arteries and then calculate the cerebroplacental ratio (CP) above 28 weeks of 
normal gestation and thus establish a normal reference range if these indices.

II. Materials And Methods
The study was conducted as a prospective observational study at the Department of Radio diagnosis on 

511 antenatal patients referred from the outpatient department of Obstetrics and Gynecology of a tertiary care 
and teaching hospital from January 2023 to December 2023. Informed consent was obtained from each patient. 
All studies were conducted adhering to the pre-conception and pre-natal diagnostic (PCPNDT) guidelines.

Case definition
Pregnant women above 28 weeks of gestation with singleton fetus were included.

Inclusion criteria
Normal pregnancies above 28 weeks of gestation.

Exclusion criteria
Previously diagnosed fetal anomalies, known complication in current pregnancy, bad obstetric history, 

multi fetal gestation, history of maternal smoking, maternal hypertension, diabetes mellitus or any other such 
maternal complications which are likely to influence the circulatory status in uterus, placenta or fetus.

Conduct of study
Measurements were obtained using ALPINION ECUBE8 ultrasound machine with low frequency 

curvilinear transducer. Doppler waveforms of umbilical artery and middle cerebral artery were obtained along 
with Doppler indices with patients in semi-recumbent position.

Middle cerebral artery Doppler indices: Middle cerebral arteries were identified using colour Doppler 
and the artery closer to the probe was interrogated. Care was taken to exert as low transducer pressure as 
possible. Angle correction was done in each case so as to keep the values of insonation between 0 and 60 
degrees. PI and RI were calculated in auto mode. The measurements were repeated and two successive readings 
showing same results were noted for the study

Umbilical artery RI and PI: A free loop of umbilical artery was identified and measurements were 
taken in the middle portion. Angle of insonation was kept within 0 and 60 degrees. PI and RI were measured in 
auto mode. The measurements were repeated and two successive readings showing same results were taken.

Cerebroplacental ratio: The ratio of middle cerebral artery PI to the umbilical artery PI was calculated 
for each case.
Data collected were entered in appropriately designed Microsoft excel worksheets
Statistical analysis: data collected were analyzed using software SPSS version 17.0 for windows.
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III. Results
In this study a total of 511 participants were included. Maximum number of participants belonged to 

the age range of 26 to 30 years (216, 42.3%). Majority of the cases were 2nd gravid (222, 43.4%).Maximum 
number of cases were in 35 weeks of gestation while minimum were in 40 weeks of gestation with mean 
gestational age of 33.5±2.9 weeks. Mean and standard deviation (SD) of MCA and UA PI, RI, and CP ratio 
along with their minimum and maximum values for each gestational age has been calculated and presented in 
tabulated form.

FIGURE 1: MEASUREMENT OF UMBILICAL ARTERY DOPPLER INDICES

FIGURE 2: MEASUREMENT OF MIDDLE CEREBRAL ARTERY DOPPLER 
INDICES


