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ABSTRACT
Objective: To study Umbilical artery Doppler
velocimetry in hypertensive disorders of pregnancy
(HDP) and analysis of abnormal Doppler waveform with
perinatal outcome.
Materials & Method: This was a descriptive
observational study of 80 pregnant women with
hypertensive disorders of pregnancy in second and third
trimesters, evaluated with Doppler velocimetry of fetal
umbilical artery and followed for any adverse perinatal
outcome. The study was conducted for one year from
September 2018 to October 2019 in the department of
Obstetrics and Gynaecology at SMS Medical College,
Jaipur.
Results: Umbilical artery flow velocity waveform
correlates with the hemodynamic changes occurring in
the fetoplacental circulation. Increased resistance to
umbilical artery (UA) blood flow is significantly
associated with perinatal mortality and morbidity. My
study showed 60% pregnant women had normal
u mb i l ical ar ter y wa v efo r m wi t h S ys tol ic
velocity/Diastolic velocity (S:D<3) and 40% had
abnormal umbilical artery waveforms with S:D>3, absent
end diastolic velocity (AEDV) and reversed end diastolic
velocity (REDV). In patients with AEDV & REDV,
perinatal mortality was 62.5% and 75% respectively, with
intrauterine growth restricted fetuses (IUGR) being
37.5% and 100% respectively in the above groups.
Conclusion: Fetuses with abnormal umbilical
artery Doppler velocimetry had fetal distress requiring
caesarean delivery, Apgar score < 7 at 5 minutes, higher
incidence of low birth weight and IUGR neonates,
admission to neonatal intensive care unit (NICU), still
birth, low gestational age at delivery and perinatal
mortality.
Key Words: Doppler velocimetry, perinatal
outcome, HDP, UA S/D ratio, AEDV, REDV

INTRODUCTION
Hypertensive disorder of pregnancy is one of the
most common complication that effects human
pregnancy. It is one of the leading cause of maternal &
1
fetal mortality & morbidity . It comprises 7-10% of all
pregnancies.A major pathophysiological feature of HDP
is peripheral increase in vasospasm. As a result,
uteroplacental perfusion is compromised which leads to
various complications such as intrauterine fetal death
(IUFD), intrauterine growth restriction, low birth weight
(LBW) neonates, neonatal deaths and morbidity.
The main goals of prenatal testing are to identify fetuses at
increased risk for perinatal morbidity & mortality. Among
high risk patients, several studies suggested a significant
decrease in neonatal morbidity & mortality when Doppler
evaluation was a part of fetal surveillance2.
The purpose of the study was to evaluate the role of
umbilical artery Doppler velocimetry in hypertensive
disorders of pregnancy and analysis of abnormal Doppler
waveform (WF) with perinatal outcome. Although most
antepartum fetal monitoring tests have shown the
significant diagnostic efficacy, only the umbilical artery
Doppler ultrasound has shown the clinical effectiveness
3
in improving the perinatal outcome .
MATERIALS AND METHOD
Eighty cases of diagnosed HDP with gestational
age between 28-40 weeks (second and third trimesters)
were studied by color Doppler over a period of one year.
The findings at the time of first examination were taken
into consideration. Repetitive Doppler studies were
performed whenever required. Doppler velocity
waveform analysis of fetal umbilical artery was obtained
using 3.5 MHz curvilinear transducer. S/D ratio,
resistance index (RI) and Pulsatility Index (PI) were used
as the indicator to evaluate perinatal outcome. The results
of first Doppler examination were taken into
consideration for the study. Follow up study was done
whenever required. S/D ratio of more than 3 in umbilical
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artery was considered abnormal. The results were
analysed with parameters of fetal outcome. Free-floating
loop of umbilical cord was examined to evaluate
umbilical artery S/D ratio>3, absent end diastolic flow
and reversed end diastolic flow which are abnormal
waveforms in umbilical artery. The subjects were
followed till delivery and data at the time of delivery and
final perinatal outcome was collected which included
birth weight (using New Ballard Scoring System in our
4
hospital) , number of fetal & perinatal deaths, admission
to NICU & number of days in NICU and mode of delivery.
The statistical analysis was done with Chi-Square test.
RESULTS
The results were compiled in the form of Tables and
Figures as given below from Table 1-5 and Figure 1-3.
DISCUSSION
Hypertensive disease of pregnancy is related to
development & function of uteroplacental &
fetoplacental circulations thus resulting in improper
blood flow in uterine and umbilical arteries. An adequate
fetal circulation is necessary for normal fetal growth. The
primary defect that predisposes pregnancy to
uteroplacental complication appears to be partial/
5
complete failure of trophoblastic invasion .
Doppler ultrasound examination is a non-invasive
method, which gives useful information about impaired
blood flow to the fetus at risk among high risk patients.
Several studies suggested a significant decrease in
neonatal morbidity & mortality when Doppler evaluation
2
was a part of fetal surveillance .
The rates of preterm birth, growth restricted
foetuses and perinatal death, are significantly increased in
6 ,7
pregnancies complicated by severe preeclampsia .
Elective preterm delivery is frequently advised for
hypertensive women so as to improve neonatal outcome,
although this may result in higher fetal mortality and
morbidity due to prematurity.
Table1: Incidence of abnormal velocity waveform in
umbilical artery

In my study of 80 hypertensive patients, 60%
patients had normal Doppler WF (S:D<3) whereas 40%
had abnormal S/D ratio (S:D>3) in umbilical artery
[Table1]. S/D ratio ≥ 3 is considerd abnormal after 31
8
weeks of gestation . Various studies have been done
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regarding timing of delivery and birth weight of neonates
9,10
in relation to normal and abnormal WFs. . These studies
showed that, with abnormal WF there is a tendency for
delivery at an earlier gestational age with low birth weight
of baby.
Table 2 : Effect of umbilical artery velocimetry on
timing of delivery and birth weight in cases of HDP

Table 2 shows 60 % of HDP patients had normal
WF with S:D<3, whereas 40% patients had abnormal
WFs. 25% had S:D>3, 10% had AEDV, and 5% had
REDV WFs.
S:D≥ 3 suggests that diastolic flow is reducing and
fetus is suffering from hypoxia. Timely delivery either by
induction or caesarean section can save the fetus.
There was a tendency to prematurity (36.3 – 31.5
weeks) and low birth weight (2.4 –1.11 kg) in both normal
and abnormal WF groups. Average gestational age at
delivery was 34.4 weeks with S/D ratio >3, 31.7 weeks
in AEDV & 31.5 weeks in REDV groups with average
birth weights being 1.83, 1.25 and 1.11 kg respectively.
Table 3: Neonatal outcome in AEDV & REDV cases of
umbilical artery

Table 3 shows outcome of pregnancies with absent
or reversed end diastolic flow (AEDV and REDV). The
most extreme WF abnormality is REDV followed by
AEDV.
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The present study out of 32 cases with abnormal
WF, 10% cases showed AEDV and 5% cases showed
REDV. These WFs are predictive of fetal death within 12
to 24 hours period unless the fetus is delivered. Therefore
aggressive perinatal management is advised in these
groups. In AEDV group, there were 62.5% still births
(vaginal deliveries) with following gestational age at
delivery (GAD) and birth weight: (1) 27 weeks [0.9 kg],
(2) 30 weeks [1 kg], (3) 30 weeks [1 kg], (4) 31weeks
[1.05 kg], (5) 31 weeks [1 kg]. In 2, 3 and 4 cases
caesarean section was not done because the last Doppler
scan prior to delivery showed 26 weeks GA, whereas in
case no. 5, caesarean section was not done as the last scan
showed 29 weeks GA and she was G3P2 (third gravid
with 2 live children). Both 4 and 5 cases were IUGR.
In these cases there is a significant perinatal
mortality as judged by caesarean section performed (for
fetal distress), low Apgar scores and days in NICU.
Perinatal mortality was 62.5% (5 still births) in
AEDV group, whereas it was 75% (2 still births and 1
early neonatal death due to necrotising enterocolitis) in
REDV group. There was 1 late neonatal death due to
septicaemia in AEDV group. The same was observed by
11
Battaglia et al in their studies . The present study is in
agreement with the previous studies done by B.J.
Trudinger et al, 1985 9.
The patients with AEDV in umbilical artery should
undergo intensive surveillance & REDV represents a preterminal fetal state12. Patients with AEDV & REDV have
13
gravest outcome as shown by MC Parland . This suggests
umbilical artery is a good predicator of fetal outcome.
Figures 1-3 show normal and abnormal WFs (AEDV and
REDV) for UA
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Table 4 : Analysis of Neonatal outcome in HDP cases in
relation to Doppler WF of umbilical artery
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In the abnormal WF group of umbilical study, poor
fetal outcome was detected in 76.6% (23 out of 30) cases.
In this group, 30% (9 out of 30) cases showed 5 min Apgar
th
score <5 and 46.6% (14 out of 30) cases had birth wt<10
perecentile. There were 7 neonatal deaths out of total 30
cases. It is apparent that poor fetal outcome occurred with
a normal umbilical study only in 23.3% (7 out of 30)
cases. In this group 5 neonates were small for gestational
age but only 2 required neonatal support. There was 1
neonatal death due to preterm and low birth weight of the
baby.
Table 5: Relation of good and bad fetal outcome with
normal and abnormal umbilical artery WF.
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Table 5 shows that bad fetal outcome is associated
with abnormal WF and this association is found to be
statistically significant (p< .05).
CONCLUSION
Analysis of fetoplacental circulation in HDP, by
Doppler study shows that indices such as increased S/D
ratio, AEDF and REDF in the umbilical artery precede the
clinical manifestations of disease by weeks to months
which significantly predict the perinatal outcome and thus
help us to take active intervention and improve the fetal
salvage. With abnormal indices, there was an increased
incidence of operative deliveries and NICU admission
due to fetal distress, LBW, low Apgar, RDS and IUGR.
Thus Doppler flow velocimetry is useful to analyse the
adverse perinatal outcome. The results of my study
support the use of Doppler umbilical artery waveform
analysis as an important fetal welfare investigation with a
good prognostic value.
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