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ABSTRACT:  

BACKGROUND: High risk pregnancies are at high risk for fetoplacental insufficiency leading to FGR. 

Our study was an effort at establishing the role of Umbilical artery Doppler velocimetry   in predicting 

adverse perinatal outcome in the high risk pregnancies. OBJECTIVES: To identify the hypoxaemic fetus 

& time the delivery before the occurrence of academia with the help of umbilical artery Doppler 

velocimetry in optimizing   perinatal outcome. METHODS: Thirty (30) patients with gestational age at 

or beyond 32 weeks of gestation who are high risk pregnancies were included into my study. Patients 

were serially followed with, ultrasound and umbilical artery Doppler repeated at 34 and 

36weeks.Pregnancies with abnormal Doppler suggesting fetal compromise were terminated accordingly. 

The results were correlated with parameters of perinatal outcome. RESULTS: Eight patients in my study 

population had Doppler velocimetry changes suggestive of fetal hypoxaemia constituting 26.66%. The  

newborns who required ventilator support were who had Doppler changes such as Absent end diastolic 

flow in umbilical artery and APGAR at 1
st
 and 5

th
 minute was 6/10 and  7/10 respectively. Most babies 

were with birth weight of 1 -1.5kgs constituting 36.67%, were shifted to NICU for pre term management.                                                                                               

CONCLUSION: AEDV represents the extreme form of altered velocity in the umbilical arteries and it 

represents the fetus at highest risk of hypoxia. REDV is an ominous sign indicating that the vascular 

resistance has reached a point where the blood flow is reversed during diastole indicating acedotic fetus. 

The present study shows that in the high risk pregnancies, serial umbilical artery Doppler velocimetry 

helps the obstetrician to identify the fetus at risk of hypoxia and timely delivery prevents academia. 

KEY WORDS: High risk pregnancies, Fetal growth restriction (FGR), Absent end diastolic flow 
(AEDF), Reverse end diastolic flow (REDF), Neonatal intensive care unit (NICU), Doppler. 

  

INTRODUCTION                                          

High risk pregnancies like PIH, GDM, severe 
maternal anaemia, Rh negative patients, patients 
with connective tissue disorders are at high risk for 

fetoplacental insufficiency leading to FGR. Our 
study is an effort at establishing the role of serial 
monitoring of   Umbilical artery Doppler in 

identifying fetus at risk of fetal compromise in the 
high risk pregnancies. To determine the role of 

umbilical artery Doppler velocimetry in clinical 
management of such pregnancies. 

Pre-eclampsia is one of the leading causes of 
maternal and fetal morbidity and mortality. It 

affects 2-5% of pregnancies and is principally 
disease of first term pregnancy.1 Preeclampsia is a 
specific syndrome characterized by reduced organ 

perfusion secondary to vasospasm and endothelial 
pathophysiology. Almost all the morbidity being 
due to multisystemic manifestations in many 
organs including brain, liver, kidney and placenta. 

IUGR is a common complication of pre-eclampsia 
and is due failure of normal placental invasion and 
development, leading to impaired placental 

perfusion. Consequently, the crucial hemodynamic 
changes seen in normal pregnant uterine 

vasculature – that is shift from low volume high 
resistance to high volume low resistance 
environment does not take place.2 This leads to 

increased vascular resistance and decreased 
uteroplacental perfusion. The subsequent placental 
ischemia may lead to production of free radicals 
damaging the endothelial cells. 
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As a result of impaired uteroplacental blood flow 

manifestations of pre-eclamsia may be seen in 

fetoplacental unit. These include IUGR, 

oligohydramnios, placental abruption, fetal 

hypoxia, perinatal death and non reassuring fetal 

status found on antepartum fetal surveillance by 

Doppler ultrasound.
3,4
The main goals of 

antepartum fetal surveillance are to identify 

fetuses at increased risk for perinatal mortality and 

morbidity. Doppler ultrasound allows a 

noninvasive assessment of fetal 

haemodynamics.
5,6
.
 

Umbilical artery (UA) Doppler velocimetry is the 

most rigorously evaluated test among the 

noninvasive tests of fetal wellbeing .
7
This 

compensatory adjustment, on which the brain 

sparing effect 
8
is based, associated with a rise in 

diastolic velocities in Doppler cerebral artery 

waveforms. This rise is considered a manifestation 

of cerebral vasodilatation, causing a decrease in 

Doppler indices such as the pulsatility index .
9,10 

Recent studies indicate that the cerebroplacental 

ratio and pulsatility index of MCA and Umbilical 

artery  is the most sensitive Doppler index for 

predicting perinatal outcome in fetuses with IUGR 
11,12.

In the majority of the severely growth retarded 

fetuses, sequential deterioration of arterial and 

venous Doppler precedes biophysical profile score 

deterioration. At least one third of fetuses show 

early signs of circulatory deregulation 1 week 

before biophysical profile deterioration, and in 

most cases, Doppler deterioration preceded 

biophysical profile deterioration by 1 day .
13
 This 

indicates the significance of Doppler study in 

these patients for early detection of fetal 

compromise.
 

METHODOLOGY 

METHODS: 
Thirty (30) patients with gestational age at or 

beyond 32 weeks of gestation who are High risk 

pregnancies includes, pregnancy 

induced  hypertension, maternal anaemia, 

gestation diabetis mellitus, Rh negative pregnancy, 

connective tissue disorders in mother, recurrent 

pregnancy loss  were included into my study. 

Routine clinical examination and necessary 

biochemical evaluation done and subjected to 

ultrasound and umbilical artery 

Doppler ultrasonography. 

Patients were serially followed and ultrasound and 

umbilical artery   Doppler repeated at 34 and 

36weeks. Umbilical artery Doppler indices for the 

corresponding gestational age were compared with 

the reference values. The Umbilical artery Doppler 

indices were considered abnormal if the value was 

above the 95th percentile of previously published 

values for gestational age. Hypoxia was defined 

when there is AEDF and acedemia is when there is 

REDF. 

INCLUSION CRITERIA 

• All high risk pregnancies at or beyond 32 

weeks. 

• Singleton pregnant women with good dates. 

• Subjects willing to give signed informed 

consent and available for follow up.  

EXCLUSION CRITERIA 

• Fetuses with congenital anomalies. 

• Multiple pregnancy.   

• Patients with unreliable dates.    

Procedure: The patient was explained about the 

non-invasive/ atraumatic nature of the procedure. 

Synthetic ultra gel was applied liberally over the 

abdomen to get a good acoustic coupling. The 

instrument used was Philips HD 11XE Color 

Doppler ultrasound machine with a convex 

transducer of 2-5 MHz frequency. Doppler wave 

form was obtained after localizing the vessels by B 

mode real time scanner by a trained Radiologist. 

Pulsed Doppler was used to get the Doppler 

signals after localizing the vessels. The maximum 

Doppler shift frequencies were obtained and 

various ratios were calculated from each vessel. 

Doppler examination was done when fetus was in 

apneic state to avoid the influence of fetal 

respiration on Doppler signals. 

Identification of Umbilical Artery: Flow 

velocity waveforms from umbilical artery can be 

easily obtained, for this color flow is not usually 

needed. Doppler signals can be acquired from 

different points in cord, usually from mid portion 

of cord. Values of S/D ratio, RI and PI >95th 

percentile as per the Harrington et al Doppler 

indices, presence of absent end diastolic velocity 

(AEDV) and reversed end diastolic velocity 

(REDV) were considered  abnormal. 

Outcome criteria: 
Patients in study group were followed with serial 

ultrasound and umbilical artery Doppler at 32, 34 

and 36 weeks and any abnormal Doppler indices 

were analysed and treated accordingly. Doppler 

USG results were correlated with fetal perinatal 

outcome. If case babies shifted to NICU, were 

followed up till discharge. 

RESULTS 
Most   cases in my study group were in age group 

26-30 years constituting 40% of cases.73.33% 

patients were in age group of 21-30 years. Most 

patients in my study, were 

primigravida accounting for 43.33%. Primigravida 
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and second gravida were totally accounting for 

83.33%. 66.67% of patients were booked in KIMS 

hospital. Remaining 33.33% who were booked 

outside in 1
st
 and 2

nd
 trimester. 

 

TABLE 1: Distribution of Risk factors in study 

population 

Risk factors Number % 

Pregnancy induced HTN 11 36.67 

Isolated IUGR 5 16.67 

Oligoamnious with IUGR 4 13.33 

 GDM with PIH  2 6.67 

Rh negative pregnancy 2 6.67 

Chronic hypertension 2 6.67 

Chronic HTN with 

superadded PE 1 3.33 

Recurrent pregnancy loss 1 3.33 

Severe maternal anaemia 1 3.33 

Overt DM 1 3.33 

Total 30 100 

 

53.34% of total cases had hypertensive disorder of 

pregnancy as complicating factor. (Table1).  

TABLE 2: Umbilical artery Doppler changes at 

different gestational age: 

Umbilical artery Normal 

High 

S/D 

ratio 

AEDF 

32-

33+6wks(n=30) 
22 5 3 

34-

35+6wks(n=25) 
15 8 2 

36-

37+6wks(n=13) 
8 3 2 

38 weeks(n=1) 1 0 1 

Out of 30  patients studied  between 32-33+6days 

of gestation  and  3  had AEDF , findings  

suggesting  fetal hypoxaemia and 2 more 

pregnancies were terminated in view of obstetric 

indication  .Hence, 5 patients were delivered. 

Doppler velocimetry in 5 patients showed elevated 

S/D ratio in umbilical artery, suggesting increased 

resistance in fetoplacental unit. Pregnancies were 

continued with close fetal surveillance. Of 

remaining 25 cases at 34 weeks, 2 patients had 

AEDF, Doppler changes suggesting of fetal 

hypoxaemia. In 8 patients with increased S/D ratio 

in umbilical artery, and 2 patients with normal 

Doppler, pregnancies were terminated in view of 

other obstetric causes. Totally, 12 patients were 

delivered with gestational age between 34-

35+6days .Of remaining 13 cases at 36 weeks, 2 

patient with AEDF and 3 patients had  increased 

S/D ratio in umbilical artery   were delivered in 

view of other obstetric indication .In 7  patients, 

labour  was  induced at 37 weeks in view of  

associated high  risk factors .One patient with 

gestational HTN, with blood pressure under 

control, with umbilical artery Doppler being 

normal at 34 weeks and increased S/D ratio at 36 

weeks, came  with reduced fetal movements at 38 

weeks +1 day . Doppler done showed AEDF. 

Hence, terminated.(Table 2) 

TABLE 3: Gestational age at termination 

Gestational 

age Number % 

32—33+6days 5 16.67% 

34—35+6 days 12 40% 

36—37+6days 12 40% 

38—40weeks 1 3.33% 

Total 30 100 

 

TABLE 4:  Mode of Delivery 

    Mode of Delivery Frequency % 

P
r
e
te

r
m

 Vaginal  6 20 

Emergency LSCS 8 26.66 

Elective LSCS 9 30 

T
e
r
m

 

Vaginal  2 6.66 

Emergency LSCS 4 13.33 

Elective LSCS 1 3.34 

LSCS was done to expedate the delivery in 

patients with Doppler changes suggestive of 

hypoxaemia and also during intra partum fetal 

distress and failed induction.(Table 4)  

TABLE 5: Birth weight distribution in study 

group   

Birth weight (KGs) Number % 

1 –1.5 11 36.67 

1.6 – 2 7 23.33 

2.1—2.5 6 20 

2.6—3 4 13.33 

>3 to 3.5 2 6.67 

Total 30 100 
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Most babies were with birth weight of 1 -1.5kgs 

constituting 36.67%, were shifted to NICU for pre 

term management.  Lowest  birth weight was 1.1 

kg   and maximum birth weight was 3.11kgs.LBW 

babies-13,VLBW babies -11.Total  preterm babies 

were 23. (Table 5) 

Table 6:  correlation of Doppler with perinatal 

outcome 

Gestational 

age (weeks) 

Doppler 

changes 

APGAR 

scoring 

Neonatal 

complications 

32-33+6 AEDF 3 6/10,7/10 
On Ventilator, 

RDS, NEC  

34-35+6 AEDF 2 6/10,7/10 
On ventilator, 

RDS 

  

High 

S/D 

ratio 

8 8/10,9/10 RDS,TTP 

36-37+6 AEDF 2 8/10,9/10 RDS,TTP 

  

High 

S/D 

ratio 

3 8/10,9/10 - 

38+1 AEDF 1 8/10,9/10 - 

 

Nineteen babies were shifted in NICU constituting 

63.33% of total. Most of them were for pre term 

management constituting 40%. Most patients had 

complications such as preterm and 

hyperbilirubinaemia, and RDS.6 babies who 

required ventilatory support had low APGAR (5) 

and one baby developed severe RDS, Hence 

ventilated (Table 5). There was no neonatal death. 

DISCUSSION 

30 pregnancies with high risk factors were studied, 

who were followed up with umbilical artery 

Doppler velocimetry according to study proctocol. 

Pregnancies which showed abnormal doppler such 

as AEDF   were terminated and those which 

showed elevated S/D ratio in Umbilical artery 

were followed up and managed appropriately. The 

results were correlated with parameters of 

perinatal outcome. 

In my study with n=30. The mean maternal age 

was 28.5years. 8 patients in my study population 

have abnormal umbilical artery Doppler 

velocimetry changes suggestive of fetal 

hypoxaemia constituting 26.66%, hence 

terminated   accordingly. 

25 babies, constituting 83.33% had good APGAR 

of 8/10 and 9/10 at birth. 5 babies with low 

APGAR and one baby with severe RDS were 

ventilated .Totally 6 babies required ventilator 

support. The newborns who required ventilator 

support were who had Doppler changes such as 

absent end diastolic flow in umbilical artery and 

APGAR at 1
st
 and 5

th
 minute was 6/10 and 7/10. 

Pregnancies with elevated S/D ratio in umbilical 

artery during Doppler study when delivered, 

babies  had APGAR of 8/10 and 9/10 at  birth and 

had few required NICU admission  and had few  

neonatal complications .80% of neonates (n=24) 

had birth weight of less than 2.5 kg constituting 

both IUGR and preterm. 23 babies (76%) were 

preterm.  Of the 30 neonates, 19 neonates were 

admitted to NICU for various complications. Most 

of them were for preterm management. There were 

no neonatal deaths. 

CONCLUSION 

1) The degree of abnormality in Doppler 

indicates the degree of fetal compromise. The 

hemodynamic changes picked up by Doppler 

occur in compensatory phase of growth 

restriction, where pregnancies can be 

terminated preventing academia. AEDV 

represents the extreme form of altered velocity 

in the umbilical arteries and it represents the 

fetus at highest risk of hypoxia. REDV is an 

ominous sign indicating that the vascular 

resistance has reached a point where the blood 

flow is reversed during diastole indicating 

acedotic fetus. 

2) The foetuses with abnormal wave forms suffer 

from chronic hypoxia and are usually growth 

retarded. They are at increased risk for 

hypoxia and academia. 

3) The present study shows that in the high risk 

pregnancies, serial Doppler velocimetry helps 

the obstetrician to identify the fetus at risk of 

hypoxia and timely delivery prevents 

acedemia. 

4) This timely delivery of sick foetuses helps 

preventing perinatal mortality and decrease the 

morbidity. Thus, optimizing fetal outcome. 

 

Limitations of Study:   This study did not 

correlate screening Doppler of uterine artery 

performed during midtrimester with Doppler 

velocimetry at term. 
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