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Subjects and Methods

A consccutive normal pregnant women
attending the antenatal chinic of Kamla Nehru Hospital,
TGO were sereened for possible participation in the
present studyatter explainmg about the nature of the

studh
Inclusion Criteria

Altthe women who tulfitled the following criteria

were enrolled tor the study.
L Willingness to participate in the study and to deliver
at Kamla Nehru
20 Normalaccuratehy dated pregnancy at / or around
28 weeks of gestation with a single fetus and having

wpital,

no high sk tactor.

Adetailed menstrual, obstetrical, past family and
personal hustory was taken. Thorough general physical,
The

Juration of pregnancy at the time of registration to the

svstemie and obstetrical examination was done.

hospilaland the gestational age at first velocimetry study
was recorded. Period of gestation was calculated from
menstrual history in patients with history of previous
regular menstrual eveles with last menstrual date known
withcertamty. Pregnancy duration was confirmed by an
ultrasound cxamination prior to 20 weeks of gestation.
Assessment of growth was done by clinical examination
and conventional ultrasonography atter 28 weeks.
Doppler Evaluationof U »ilical  tery B 1d Flow
Seriab Doppler evaluation of umbilical artery
Blood How was carried out at 2 weekly intervals starting
around 28 weeks of gestation till delivery. Doppler
caamimation was carrred on ATL Ultramark -7
Fohomachme. Palsed Doppler signals were recorded
rrom umbilical artery using 2.5 MH phased array probe
with a 2000 high pass filter. With the patient in supine
postiion with slight lateral tilt, umbilical artery in the
amniotic thatd was focated by 2D image with
supertnposed colourtlow doppler imaging. Pulsed
dopplersignalswere obtained by positioning the sample
volume over the umbilical artery until an ideal signal
was obtaimed. Doppler signals were obtained
simultancoushv both trom the imbilical artery and
ambilical vomn during periods of tetal apnoea which was
recovtized by tluctuations in normal steady nonpulsatile
How i the ambilicat vein. Wavetorms with the maximum
trequency Lo highest svstolic peak were selected. When
three waves ot equalb height were visualized, the image
was trozen on the displav screen and measurements
taken. Theaverage of all the three was takenand analvsed
tor the vartous doppler derived indices. Toreach study 3

4

different readings at ditferent Tocations were taken and
average value obtained.

Various doppler derived wavetorm mdices were

1. 57D Ratio Viavimum Systalic Velooty
Fad Diastolic Vetoats
S-S

S DO (Nean:

2. Resistance Index (Rl -
3. Pulsatility Index (Ph

il

Study population were managed according to
the standard protocol ot antenatal care and delsvery
Doppler derived information did not attect the
management. The further management of pregnanac
treatment given and comphcation o any durimg
pregnancy and labour were noted. The period of gestation
at delivery was recorded. Method of termination of
pregnancy, period of gestation at delivery, mode of onset
of labour, progress of labour and tetal condition was
monitored closely and details of complications f am
were recorded.

A detailed examination of the new born wa-
done. The APGAR score at T and > munutes of birth, the
resuscitation required, the sex and the birth werght of the
baby and the congenital anomalics, it any, were noted.
Maturity assessment of the new born was done.

Exclusion Criteria

1. Women developing complication of pregnana
during the course of study leading to poor pennatal
outcome.

2. Delivery at <37and> 42 weeks of gestabion and
patients undergoing cacsarcan scction for fetal
distress.

3. Burth weight <2.500 Kgims and APGAR score of - 7 al
Sminutes of birth.

Routine hacmatological and urime exanimation
along with blood grouping, RIT tactor and VDRI of the
couple were done. Conventional ultrasound examimnation
biophysical profile and any other special investigation i
and when required, were done and recorded.

Statistical Analysis

Results were expressed as mean + 15D, Statistical
analysis was done by the student t-test,

Observations
Clinical Characteristics of Study Population
A total of 33 women who fultifled the inclusion

and exclusion criteria were studied. Mean age was 2512

= £07 vears with a range of 19 - 34 vears 29 were
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primigrayidacand 24 were multigravidae. First antenatal
checkup betore 12 weeks was done in 31 cases and 22
women had torstantenatal checkup between 12-20 weeks
ot vestation. NMean gestation atdelivery was 3841 = 1.08
weeks. Nine patients had caesarcan scection for
indications other than fetal distress and 44 women had
normal vaginal delivery. Mean birthhweight was 2.809 +

273 Kemes,

fable Tshows the values of three doppler derived flow
velocity way clormandices recorded sequentially starting
from 26 to 28 weeks till the time ot delivery. All the doppler
derived indices oo S/ ratio, RIand '] decreased with
the progression of gestation thereby indicating gradual
tall mthe umbilical artery resistance with the progression
of gestation. There was a statistically significant decrease
mS Dratio, REand PLat termyas compared to the baseline
tahen betw een 26-28 weeks of gestation. Though when
compared over atwowecks period, the decrease in various
wavetorm indices studied, was not found to be

stgntficant.

Fable 1T shows 570 ratio tor primigravidac and
muttivravidace at different periods of gestation. In both
the s b ratio showed a decline with increasing
costationalage. But there was no statistically significant
ditterence in the S/D ratio between primigravidae and
multigravidae at any period of gestation,

Fable-11T shows declining resistance index with
mcreasing vestation m primigravidac and multigravidac.
\cain there was no significant difference between the

hwogroups.

Fable IV shows pulsatility index in primigravidace and
muliigravidac with significant decrease with progression
at gestation i both the groups but no significant difference

belw cen the o atany period of gestation.
Discussion

Christian Johann Doppler described the
Doppler Fitect” in 18420 The use ot Doppler ultra
sonoyraphy tostudy the flow velocity waveforms in fetal
umbilical artery was reported for the first time by
Fitzgerald Drumm in (977 Because of
methodological problems involved in measurmyg the

and

vesseldiuneter and in determining the angle of insonation
leading to large errors inquantitative volume estimation,
mterest i~ turned to indices which measure tlow
mmpedence rather than volume flow derived from
marvtmum frequency How velocity wavetorms and are
mdependentot the angle ot insonation and the length of
cardiac ovodes (Fearce et al, 1YSS).

46

The application of doppler ultrasonovrapin has
now extended trom the umbilical cord tomaternal vessel
supplving the placental intervillous space and ather fetal
vessels including aorta, corebral and renal artere
especially sinee the development ot colourtlow mmaging,
[nspite of these new developments, the ~tudy of th
umbilical artery has remained the most widelv vsed
approachas even less experienced operators canacliesy e
highly reproducible results with simpler inespensin
continuous wave equipment (Alfirevic and Neilson
1995).

One ot the first objectiv ewhen introducing a new
test, is to establish the reterence ranges tor normal
population. Reference ranges for changes with
gestational age tor various indices of doppler tow velociy
waveform of umbilical artery have been pubhished by
several authors.

Inastudy of 89 normal pregnancies by schuhon
ctal. (1984, the umbilical arteryv velocitv wave S D ratio

declined from 2.8 at 25 weeks to 2.2 at

werks of
gestation. These vatues were lower than those obseryed
in presentstudy vtz 304+ 003 0t 26-25 woeeks dechininy,
to 2402016 after 38 weeks, Trudinger etal (1985 studied
15 normal pregnancies every 2 aweekly trom 28 weceks
until the onset of spontancous labour atter 37 weeks. Thiy
reported a declining §/D ratio of 3. 15 at 28 weeks to 2.2 gl

40 weeks which is similar to the present study

In the present study REdecreased trom 0o
0.02 at 26-28 weeks to Q.60 + 000 at termy arned T decreased
from 1.01 = 0.05 at 26-28 weeks to UST oo atler S
weeks. Pearce et al (1988) studied 34 normal pregnand
women longitudinally everv-bweekly from 1o IS weeks
gestation till delivery. The mean values of all the three
indices e, S/D ratio, RI and DI el with mcreasing,
gestational age indicating that the tetal  placental

circulation expands throughout pregnancy

The 95" percentile at 18, 24, 25 and 54 weck~ ot costation
for umbilical artery S/ ratio in the pregnancies with
normal outcome (N=271) were 6, - 6, bss and Vv
respectively ina study by Nownham et al (1uvny Tinth
present study however these vatues were lower than the
above study e at 28 woeeks the manimum s D ratio

3.30 (mean = 2 SDjand at 34 weeks itwas VS tmean
25D). According to Devoe et al (19901 the cutoff fo
maximum S/ ratio varied with the gestational age and
showed a progressive decline from 28 thioneh 1 wecks
of gestational age. At 28 woeeks the threshold ton
maximum S/D ralio was .15, at 32 weeks 5700 at 3o
weeks 3.50 and al 42 weceks 3010,
values were lower in the present study with mavimum
S/D ratio of 3.30 at 28 weeks, 327 at 32 weeks, s at e

Fhe correspondimy,



wecks and 2.72 after 38 weeks.

Phes /D ratios were analvsed for primigravidae
and multigravidace in the present study. In both
primigravidac and multigravidace, the $/D ratio showed
a dechne with increasing gestation but there was no
statistically signiticant ditference between the two groups
at any particular period of gestation showing that
gravidity had no intluence over the 5 /D ratio. Rose etal
(1993} also showed the similar results in a longitudinal
study done on 19 women every two weekly from 20 weeks
ot gestation onwards till delivery. They also found no
signiticant difterence between the primigravidae and
multigravidae in their study.

Although there are minor differences in the
values, may be due to different standards employed by
ditterentauthors and due to different population studied,
there 1~ broad agreement amongst various reported
reterence ranges. The indices show remarkable stability
m all studies with all three indices 1.e. S/D ratio, RI and
Pldemonstrating a decrease with advancing gestation in
normal pregnancies, mdicating areduction in peripheral
reststance probably at the Tevel of arterioles of tertiary
stem vl (Metartand & Pearce, 1990). This study
establishes a nomogram for various umbilical artery How
velodity wavefornuindices for the study population. Thus

Doppler Waceform Analysis

the doppler evaluation of umbilical artery How velocily
waveform can be explored as an additional diagnosti
tool in identifving a tetus at risk in complicated
pregnancies and aid m their mangement

References

1. Alfirevic Z, Neilson JI°, Am ] Obst Gy, 172, 1579
1995.

2. Devoe LD, Gardner I, RN, Cheryl 1), RN, Castillo
RA, Am ] Obst Gvn 163, 1040, 1990,

3. Fitzgerald DE, Drumm [I1, Br. Moed | 20 HESD, 1077

4. McParland P, Pearce IM, In: Bonnar | ed, Recent
advances in Obstetrics and Gvnaccology, No Lo,
1990, 43. Churchill Livingstone, Ldinburgh T ondon
New York.

5. Newnham JP, Patterson LE, RN, Tames IR, Diepeyeen
DA, Reid SE, Am [ Obst Ciyn, 162, 403, 19490

6. Pearce JM, Campbell 5, Cohen-Overbeek T, Hackelt
G, Hernandez J, Royston [P, Br ] Obst Civin, 95, 2 s,
1938.

7. Rosc R, Balasubramaniam N, Seshadri [ ] Obst ¢ n
India, 43, 151, 1993,

8. Schulman H, Fleischer A, Stern W, Tamakides ¢
Jagani N, Blattner I, Am ] Obst Civin T8, 985, 198

9. Trudinger BJ, Giles WB, Cook CM, Bombardiert Johin,
Collins L, Br ] Obst Gyn 92, 23, JUSA.



