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Summary

o study the role of Doppler in management of high risk pregnancies we conducted a study of 23
pregnant, having some or the other high risk factors. Most of these factors were suspected to cause
placental insutficienev. The ratio of peak systolic to least diastolic velocity in umbilical artery was increased
as an index of placental tlow resistance. Patients werce subjected to Doppler study of umbilical artery
bevond 30 weeks of gestation S/D ratio of umbilical artery above 3 was considered abnormal.

13 cases showed normal Doppler study 9 cases showed elevated 5/D ratio of umbilicai artery and |
case had absent flow during diastole in umbilical artery.

The perinatal outcome m patients with normal Doppler study was good. It was comparatively poorin
patients with clevated S D ratio of umbilical artery and it was worst in the case with absent flow during
diastole.

In ourstudy 907, patients with abnormal umbilical artery, Doppler studv had adverse permatal outcome.

Introduction consequent reduction in flow velocity (elevated S/ or
high P I) seems to correlate with adverse perimaltal
Doppler velocimetry is a nonmvasive outcome.

technology using high trequency sound for investigation
otblood How. Tthas beenextensively used for circulatory
assessment in cardiology and angiology. The feasibility
of its fetal application was first reported by Fitvzerald &
Drumm (1977).

Fhe introduction of Doppler technology in
obstetrics has made possible tor first time, non invasive
evaluation of teto placental circulation without any
disturbance to human pregnancy. Accumulated data
reseal that there is a strong association between
abnormal Doppler studics and tetal discase. In
uncomphicated pregnancies however the Doppler studv
shows expected progresive tall of peripheral resistance
similar to that described previously in animal models.

Lhe degree ot increased vascular resistance and

Aims & Objectives

1 To study Doppler velocimetry of fetal umbilical
artery in high risk pregnancics and Lo correlate
Doppler findings with perinatal outcome.

To study prognostic efficacy of colour Doppler in
early detection of fetal compromise in high risk
pregnancy.

3 To incorporate Doppler technique in obstetric

management of high risk pregnancy.
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Material and Methods

23 pregnant patrents with one or more of high
risk factors shown mn Fig 1, and fable I were selected
from antenatal chnic.
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An Ultrasonography was done to confirm the
gestational age and presence of JIUGR. The Doppler study
of umbilical artery was done anvtime during the 3™
trimester of pregnancy usually after 30 weeks of
gestation.

The nature of labour, mode of delivery and
perinatal outcome were recorded.

Observations

Normal Values of S/D Ratio of Umbilical Artery

In our study the value of umbilical artery S/ D
ratio more than 3 was considered abnormal beyond 30
weeks. Several workers have identified normal S/D ratio
values for ditferent vessels at different gestational age.

Year Researcher Upper normal limit
of S/D ratio beyond 30 weeks
1980  Stuart et al (1980) 2.5
1989 FKleisher (1986) 3
1992 Rajan (1992) 2.8

Rajan (1992) gave following value of S/D ratio
of uterine and umbilical arteries at different gestational
age.

Umbilical AS/D Umbilical A S/D

26-31 weeks 2.8 1.8
32-36 weeks 2.6 1.8
39-40 weeks 2.7 1.8

This shows as pregnancy advances 5/D ratio
of umbilical artery progressively decline and that of
uterine A remains 1.8.

Out of 23 high risk patients abnormal Doppler
study was found in 10 patients. Abnormality of Doppler
findings in our study were :-(Table I, Fig 2).

(1) Elevated S/D ratio in umbilical Artery (5/D >3)
(2) Absentend diastolic flow in umbilical artery.

None of the patients in study showed reversal
of diastolic flow. And normal Doppler study scen in 13
patients, had 5/D ratio < 3.

Perinatal outcome group of patients with
normal umbilical artery S/D ratio was good. Only one
patient had fetal distress & meconeum staining of liquor.
One patient of this group was delivered by LSCS and
preterm baby was born. Indication of C.5. being fetal
distress.

Distribution of Cases with High Risk Pregnncy According to Risk Factor
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Eai:t]rib—ultion of cases with high risk Pregnancy according to risk factor
S.No. Risk Factor No. of
Cases Percentage

L. PIH with ITUGR 6 26.08
2. PH Dwithout TUGR 4 17.34
3. Bronchial asthma + ITUGR 1 : +4.35
4. Rubela infection + TUGR 1 1.35
5. Postdatism 1 1.3°
6. Renal descase + Thalassemia 1 4.35
7. Previous birth of IUGR baby + Congenital anomalies 1 +4.35
8. Present pregnancy with Anencephalic Fetus + TUGR 1 1.35
9, suspected cord around neck 3 13.04
10. Pregnancy with Gynaee disorder 3 13.04

- Fibroid (1)

-Ovariancvst (2)
11 Twin Pregnancy 1 +.35

Total 23 1007,
Table - 11
Distribution of cases according to Umbilical A S/D ratio Findings
(In third trimester beyond 30 weeks)
S.No. Risk Factor S/D<3 S/ID>3  AEDF REDF
1. PIH with [TUGR Nil 5 i -
2. PIH without IUGR 4 Nil Nil Nil
3. Renal desease + Thalessemia + IUGR - 1 - -
4. Bronchial asthma + [UGR - 1 - B
5. Rubella Intection + IGUR - 1 - -
6. Present Preg. With Anencephaly +1UGR - 1 - -
7. Previous baby with [UGR with congenital anomalies 1 - - -
8. Postdatism 1 - - B
9. Twin Pregnancy 1 - -
0. Cord around neck 3 - .
11. Preg. With fibroid 1 -
12, I'reg. Wath ovarian cyst. 2 - -

REDF -Reverse end diastolic flow

ALDI - Absent end diastolic flow
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Table - 111
Distribution of cases of high risk pregnancy having abnormal umbilical artery S/D Ratio according to perinatal

outcome.

S.No. Perinatal outcome No. of cases %
1. Stillbirths 1 10
2. Fetal distress 4 40
3. Mececoneum staining 5 50
1. Poor apgar score (<7 at5min.) 3 -30
5. [UGR 9 90
6. NICUT admission 5 50
7. Preterm babies 3 30
s SED 2 20
Y. Neonatal deaths 3 30
Total No. of patients with elevated umbilical /D ratio + AEDF = 10.
Total No. of patientsawith abnormal Doppler having adverse perintal outcome =9=90%
Table-1V
Distribution of cases with adverse perinatal outcome in different groups of abnormality.
S.No. Perinatal outcome S/D<3 S/D>3 AEDF REDF
1 Normal (SEI) 2 - -
2 [TUGR - 8 1 -
3. Meconceum 1 3 1 -
4. Stillbirth - - 1 -
5. Apgar <7 athmin. - 3 - -
6. NICU admission - 5 - -
7. Neonatal deaths - 3 - -
3 Preterm babies 1 2 - -
9, wl“utnl distress - 1 3 - -
Distribution of Cases with Adverse Perinatal
Outcome in Different Groups of Doppler
Abnormalities
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Perinatal outcome in patients with 5/1D>3 in
umbilical artery was comparatively poor. IUGR seen in
8 patients, 3 patients had meconeum in liquor, low apgar
score (<7 at 5 min.) & fetal distress. Five newborns needed
NICU admission and 2 patients delivered pretem babies.
(Table 11, Fig 3)

Patient with AEDE delivered a stillborn baby
indicating worst outcome in this group None of the
patients in studyv showed reversal of blood flow in
umbilical arteries. -

Discussion

This study shows that umbilical blood flow
studies by Doppler in 3% trimester is very useful in
predicting fetal outcome. In our study 90% patients with
abnormal Doppler finding had adverse perinatal
outcome. (Table 1V, Tig 4)

Pregnancy Induced Hypertension

4 cases with PIH had mild hypertension
controlled by rest alone and no antihypertensives
required. Normal 5/ ratio of umbilical artery suggested
fetal well being and ruled out placental insufficiency.
All patients were managed on OPD basis with advise to
have regular antenatal check-up. Perinatal outcome in
this group was good & all pregnancies ended into
spontancous, normal vaginal delivery of healthy babies
with Apgar score>8 at Smin. Only one case developed
fetal distress during labour & had meconeum staining
of liquor.

Normal 5/D ratio of umbilical arterv in all PIH
cases suggests that Doppler is poor in predicting PIH.
High uterine artery /D ratio is said to have better
specificity tor PIH.

I'low studies are neither specific to disease nor
sensitive to pick-up hypertensive subjects. This should
be a surprise because there are 4 vascular patients
described in Hvpertensive subjects.

Rajan (1992) classitied 74 patients of PIH
according to finding of flow velocimetry in umbilical
and uterine artery.

(1) Normal umbilical and uterine artery velocimetry in
56.72°,

2) Normal uterine and abnormal umbilical artery
velocimetry in 17.19% patients.

(3) Abnormal uterine A and normal umbilical artery
velocimetry in 14.93% patients.

() Abnormal uterine and abnormal umbilical artery
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velocimetry in 10.45% patients.

Somaximumno. of patients of PIH have normal
umbilical & uterine velocimetry and Doppler is poor in
identifying PIH.

Doppler has its role in management of these
cases to assess fetal wellbeing & detect fetal compromise.

PIH with IUGR

All 6 patients were suffering from scvere
hypertension, proteinuria and significant edema.
Umbilical A S/D ratio elevation indicated high
resistance and reduced flow to foetus and placental
insufficiency.

Since there was no evidence of reversal or
absence of diastolic flow, patients were given expectant
management because of being away from term.

Perinatal outcome was poor in this group. All'5
cases had intrapartum fetal distress with meconcum
staining of liquor. All babies needed M U admission
for more than 48 hours. But neonatal deaths occurred in
3 out of 5 patients.

Thus, elevated umbilical artery finding in these
patients correlated well with poor perinatal outcome in
patients with PIH with IUGR. Thus Doppler allows carly
& accurate identification of foetuses who will become
distressed. Brar et al 1989 noted that when umbilical
artery S/D ratio > 3 than there is greater chance of SGA,
Apgar score <7 at 5 min, L5CS for fetal distress, and
thick meconeum in labour.

Postdatism : In the case with postdatism Doppler
revealed umbilical artery S/D ratio less than 3. Since
placental insufficiency was ruled out, active induction
in presence of unfavourable cervix was avoided and
patient was allowed to deliver past 41 wecks when
spontaneous labour started and vaginal delivery of post
dated pregnancy occurred.

Nimrood, et al (1990) randomized 243 postdated
pregnancy cases into 2 groups and blinded one group
with dopler results for management and for other group
Doppler results were available. It was scen that
caesarean section rate was higher m blinded group.
(23.6% vs 17.2%). Greater proporation of patients were
allowed to deliver past 42 weeks (P<0.04) in the group
using Doppler results and their hospital stay was
shorter.

Twin Pregnancy : In our study Doppler ruled out



growth of fetuses mn a case with twin
1se there was no significant difference in
alue of 2 umbilical arteries.

nd Trudinger et al 1985 studied umbilical
2in 65 twin pregnancies and found SGA
ne or both twins. In all these cases S/D
“al artery was found elevated in at least

r et al 1985, noted umbilical artery S/D
ormore between twins predicted a weight
ter than 349 gm with sensitivity of 73%
of 83,

on of cord around neck by colour Doppler
colour Doppler ruled out cord around
sut of 3 suspected cases and thus guided
ment.

r Doppler helps in detection of
‘etuses in high risk pregnancy like PIH,
2gnancy and other risk factors likely to
linsutficiency.

Doppler Study in High Risk Pregnancy

Since colour Doppler helps i obstetric

management, it should be recommended tor regular use
in high risk pregnancy management.
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