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ABSTRACT

Background: The present study was planned to assess the role of uterine artery Doppler in the prediction of [IUGR and
Pre-eclampsia in the department of obstetrics and Gynaecology at NIMS Medical College during a span of one year
(Nov 2013-Oct 2014). Methods: One hundred pregnant women with singleton pregnancy at 18-20 weeks period of
gestation were subjected to uterine artery Doppler study and later repeated at 24-26 weeks of gestation. Results: It was
observed that 38% patients had abnormal outcome with 20% patients with [IUGR , 12% with PE, 6% with both IUGR and

PE. Conclusion:
morbity and mortality can be greatly reduced.

By inclusion of uterine artery Doppler study in routine practice and timely intervention fetomaternal

Keywords: Intrauterine Doppler, Intrauterune growth retardation, Pre-eclampsia.

INTRODUCTION
Intrauterine growth restriction (IUGR) is definesd a
a foetus is growth retarded if its weight is beliw
tenth percentile for its gestational &8 Any
foetus that does not reach his/her intra uterine
growth potential is defined as growth restridtéd
In a population of healthy well-nourished women,
IUGR occurs in approximately 3-5% of the
patientg®
In a population of women at high risk, such as
women with hypertension or previously growth
restricted foetus, the prevalence rises to 25% or
higher” These growth restricted foetuses have
four to eight fold increased risk of Perinatal
mortality compared to appropriately sized foetuses.
Of the foetuses that survive 50% have short term
morbidity such as intra partum foetal distress,
hypoglycaemia, hypocalcaemia and meconium
aspiration pneumoni&?® Long term problems like
psychomotor problems as well as increased risk of
developing diabetes and hypertension occur later
in life.1%11 Although numerous maternal and foetal
etiologies may result in IUGR, placental
insufficiency is the most common pathway leading
to impaired oxygen and nutrient transport to
foetus.
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The uterine artery blood reflects hemodynamic
changes that occur on the maternal side of the
placentd! Doppler ultrasonography has emerged
as a non-invasive tool to assess the hemodynamic
status of the maternal, foetal and uteroplacental

vasculature, hence it is very useful in evaluatbn
IUGR. In obstetrics, Doppler ultrasound measures
the change in frequency of sound energy reflected
from red blood cells and other substances in the
maternal and foetal circulations. The velocity of
blood flow during the cardiac cycle determines the
frequency shift of the Doppler signal and the shape
of the waveform. The peak systolic velocity is a
measure of blood flow velocity and is dependent on
cardiac output. The velocity at the end of diastole
(end diastolic flow) is dependent on vessel wall,
heart rate and vascular impedance and is useful in
the management of conditions that result in
placental insufficiency. The indices most
commonly used to express the Doppler
phenomenon are systolic—to-diastolic (S/R) ratio,
Resistance index (RI) and Pulsatility Index .With
this background the present study was undertaken
to assess the role of uterine artery Doppler in
prediction of IUGR.

MATERIALSAND METHODS

The study was cross-sectional, observational,
descriptive type study. A population of 100
pregnant women with singleton pregnancy at 18 to
20 weeks period of gestation with known LMP or
first trimester ultrasound were included. Women
with unknown gestational age or with no early date
ultrasound scan, chronic hypertension, diagnosed
cases of symmetrical IUGR (by ultrasound scan
done at 18-20 weeks), and multiple gestations were
not included.

Pregnant women in 2nd trimester at 18-20 weeks of
gestation attending antenatal clinic for anomaly
scan were screened for eligibility by a detailed
history and routine antenatal examination. The
mandatory and required consent of the patient on
the prescribed proforma for the ultrasound imaging
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as per PC & PNDT law was obtained. With
ultrasonography, foetal biometry and morphology
(anomaly) scan was done using VOLUSON GE
730 PRO machine with the 3.5 MHz curvilinear
probe. The same observer examined patients
always. Patient was put in recumbent position with
the empty bladder. The vessels evaluated by the
doppler method were the right and left uterine
arteries. The flow velocity waveforms on the right
and left uterine arteries were taken when 3 or 4
waves of equal height were seen, the image was
frozen and measurements were taken either by trace
method/ manually/automatic trace. The impedance
indexes used was Resistance Index (RI) and
presence or absence of diastolic notch was noted.

A Continuous variable were summarized as Mean *
Standard Deviation (SD) while
Nominal/Categorical variables as Percentages. The
diagnostic accuracy of diastolic notch and Rl was
determined by calculating sensitivity, specificity,
positive predictive value (PPV) and negative
predictive value (NPV).Association between
Nominal/Categorical variables was assessed using
Chi-square Test. P value < 0.05 was taken as
significant. Med calc. 14.0.0 version software was
used for statistical calculations.

The indices ard#15]

Resistance index of more than 0.56 and the Peak Systolic A
presence of notch in the uterine arteries was _ Velocity
considered as an abnormality in the flow velocity 1. SIDratio: End diastolic =
waveform. Women who had a diastolic notch at 18 ) B
Velocity
to 20 weeks scan underwent repeat Doppler at 24-
26 weeks to see the persistence of the diastolic
notch. All women were subjected to a growth scan
along with doppler studies of the umbilical artsrie Peak Systolic-End A-
at 34-37 weeks of gestation to dgtect IUGR. Thgse Resistance Index Diastolic B
patients were followed up till delivery and details 2. RI): . =
of pregnancy events, delivery and neonatal ' Peak Systolic A
outcomes were noted. Velocity
Statistical Analysis
Table 1: Uterine artery Doppler — RI findings at 18 to 28eks
RI Right Left Bilateral
No. % No. % No. %
>0.56(High) 41 41.00 39 39.00 22 22.00
<0.56 (Normal) 59 59.00 61 61.00 78 78.00
Total 100 100.00 100 100.00 100 100.00
RIat 18Wks to 20 Wks Diastolic Notch at 18Wks to 20 Wks
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Figure 1: RI value in relation with right, left and both ute
arteries.

In this study at 18 to 20 weeks, the right uterine
artery Rl was abnormal (high) in 41.00 % women
and left uterine artery Rl was abnormal in 39.00%
women, with 22.00% women showing abnormal
high RI in both the arteries. The mean right UA RI
was 0.53 %= 0.13 and left UA RI was 0.52 = 0.12
[Table 1; Figure 1].

Figure 2: Presence of diastolic notch in relation with righft
and both uterine arteries.

In the present study, right diastolic notch was
present among 26.00% women and left diastolic
notch was seen in 22.00% of women, with bilateral
notches seen in 15.00% cases [Table 2; Figure 2].
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Table 2: Uterine artery Doppler — Presence of diastolichatt 18 to 20 weeks

Notch Right L eft Bilateral
No. % No. % No. %
Absent 74 74.00 78 78.00 85 85.00
Present 26 26.00 22 22.00 15 15.00
Total 100 100.00 100 100.00 100 100.00
Table 3: Uterine artery Doppler — Persistence of abnormdiridings at 24 to 26 weeks
RI Right L eft Bilateral
No. % No. % No. %
High 20 48.78 18 46.15 7 31.82
Low 21 51.22 21 53.85 15 68.18
Total 41 100.00 39 100.00 22 100.00

RI at 24WKs to 26 WKs
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7

Figure 3: RI values in relation with right, left and both rite
arteries.

‘ Diastolic Notch at 24WKs to 26 Wks
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Figure 4: Presence of diastolic notch in relation with rigeft

and both uterine arteries.

In this study at 24 to 26 weeks, of the 41 women

with abnormal Uterine Artery (UA) RI findings on
the right, 20 (48.78%) had abnormal findings
whereas of the 39 women with abnormal left UA
RI previously, 18 (46.15%) had abnormal left
uterine artery RI. Of the 22 women with abnormal
RI findings in both the arteries previously (31.82%
had persistence of abnormal findings. The mean
right UA RI was 0.48 £ 0.13 and left UA RI was

0.51 + 0.10 [Table 3,4; Figure 3].

women with right diastolic notch du

notch [Figure 4].

In the present study at 24 to 26 weeks, of the 26

ring previous

scan, persistence of right diastolic notch was seen
among 11 (42.30%) whereas in 9 (40.9%) of the 22
women who had revealed left diastolic notch on
previous scan had persistence of left diastolic
notch. Of the 15 women, having bilateral diastolic
notch previously (26.7%) showed persistence of the

Table 4: Uterine artery Doppler — Persistence of abnormdiridings at 24 to 26 weeks

Right (n=26) L eft (n=22) Bilateral (n=15)
Notch
No. % No. % No. %
Absent 15 57.70 13 59.1 11 73.3
Present 11 42.30 9 40.9 4 26.7
Total 26 100.00 22 100.00 15 100.00
Table5: Uterine artery Doppler — Persistence of abnornidiridings at 24 to 26 weeks
Intrauterine growth restriction | Sensitivity Specificity PPV NPV DA
10/26 62/74 10/22 62/78 72/100
RI BL 38.46% 83.78% 45.45% 79.48% 72.00%
UL+BL 21/26 37/74 21/58 37/42 58/100
80.76% 50.00% 36.20% 88.09% 58.00%
11/26 70/74 11/15 70/85 81/100
Diastolic BL 42.30% 94.59% 73.33% 82.35% 81.00%
Notch UL+BL 19/26 60/74 19/33 60/67 79/100
70.07% 81.08% 57.57% 89.55% 79.00%
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Diagnostic Accuracy for ITGR
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Figure 5: Diagnostic accuracy of IUGR in relation with right,
left and both uterine arteries.

The diagnostic accuracy of uterine artery doppler
for prediction of IUGR by high RI in either of the
uterine arteries is 58% with sensitivity of 80.76%
and specificity of 50.00% with PPV of 36.20% and
NPV of 88.09% compared to same parameters
obtained by bilateral diastolic notching are 81%,
42.30%, 94.59%, 73.33% and 82.35% respectively
[Table 5, 6].

DISCUSSION

Normally uterine artery shows a diastolic notch,
which disappears by 24 - 26 weeks of pregnancy.
The aim of our study was to find out the correlatio
between presence of uterine artery notch and high
RI in development of IUGR and preeclampsia and
whether doppler assessment helps in identifying
these high-risk pregnancies early and improve their
management and outcome.

In our Observational Study done over a period of
one year among 100 pregnant women attending the
outpatient department for antenatal care who
underwent an anomaly scan in second trimester
between 18-20 weeks were also subjected to
bilateral uterine artery doppler. Patients undetwen
repeat doppler between 24-26 weeks to see the
persistence of the diastolic notch and abnormal
high RI. All women were subjected to a growth
scan at 34-37 weeks of gestation to detect IUGR.

In the present study, during the second trimedter a
18-20 weeks, 41.00% women had abnormal right
UA RI and 39.00% of women had abnormal left
uterine artery RI, thus 58 % of the women had
abnormal high Rl > 0.56 in either right or left
uterine artery which is same as compared to
Coleman et &7 (67.2%) and Martin et @&
(55.5%) and more as compared to Steel é¥(al
11.6%), North et & (12.3% ), Kurdi et &
(22.8% ), Irion et &Y (12.8% ). The mean right
UA RI was 0.53 £ 0.13 and left UA Rl was 0.52 +
0.12. The right diastolic notch was present among
26.00% women while, left diastolic notch was seen
in 22.00% of women and the bilateral notch was
seen among 15.00% of women. Thus 15.00% of the
women had bilateral notching at 18 -20 weeks

which is less than Gomez et?dl (29.5% ) and
Aggarwal et dt*! (32.07% ).

In this study on repeat doppler at 24-26 weeks,
abnormal UA RI findings on right persisted among
48.78% of women while, left abnormal UA RI
persisted among 46.15%. Of the 22 women with
abnormal RI findings in both the arteries
previously, 7 (31.82%) had persistence of abnormal
findings. Overall, the mean right UA Rl was 0.48 +
0.13 and left UA RI was 0.51 = 0.10. Of the 26
women with right diastolic notch during previous
scan, persistence of right diastolic notch was seen
among 11 (42.30%) and of the 22 women who had
left diastolic notch during previous scan, 9 (40)9%
had persistence of left diastolic notch. Of the 15
women having bilateral diastolic notch, 4 (26.7%)
showed persistence of the notch. Overall, of the
100 women, the diastolic notch was present in
24.00% women.

Mean RI in our study for left and right sided uteri
arteries is 0.60 and 0.55 for those who developed
IUGR 0.54 and 0.55 for those who developed Pre-
eclampsia. Of the 58.00 % cases with abnormal RI
at 18-20 weeks 31.00% cases had persistence of
abnormality at 24- 26 weeks, of which 21(36.20%)
cases developed IUGR which is statistically
significant with p=0.012, while 12 (20.69%) cases
developed PE with p value of 0.576 that is
statistically not that significant. Hence sensttivi

of abnormal high Resistance index is (80.76%),
specificity is (50.00%), positive predictive valise
(36.20%), Negative predictive value is (88.09%)
and Diagnostic accuracy (58.00%) in prediction of
IUGR similar to Coleman et & and Aggarwal et
all [Table 6].

Table 6: Comparison of sensitivity, specificity, PPV and
NPV of uterine artery doppler study in IUGR withhet
studies.

Authors | Sensitivity | Specificity PPV NPV
Coleman 84 39 33 87
et al
Agarwal 84 71.4 72.4
et al
Our 80.76 50 36.2 88.09
study

When uterine artery notch both (Unilateral and
Bilateral) at 18— 20 weeks is considered 57.57% of
the women developed IUGR and 42.42%
developed PE which are both statistically highly
significant p<0.001. Thus sensitivity (70.07%),

specificity(81.08%), PPV(57.57%), NPV(89.55%)

and diagnostic accuracy(79.00%) in prediction of
IUGR and for preeclampsia sensitivity (77.77%),
specificity  (76.82%), PPV (42.42%), NPV

(90.02%) and diagnostic accuracy ( 77.00%).

In our study out 100 women 15 patients had
bilateral notching at 18-20 weeks, of which 11
(73.33%) developed IUGR and 9 (60.00%)
developed PE both of which are statistically highly
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significant p<0.001. Hence sensitivity of bilateral
uterine artery notching is 42.30%, specificity is
94.59% positive predictive value
,negative predictive value is 82.35% and diagnostic
accuracy 81.00% in prediction of IUGR similar to

Kurdi et all*® Coleman et dl/! Gomez et df? 7.

Llurba et al?4
Doppler velocimetry is a non-invasive technique,
which uses high frequency sound for investigation

of blood flow. The feasibility of its foetal g

application was first reported by Fitzgerald and
Drummi It made possible non-invasive

investigation of uteroplacental circulation. Normal 10-

uterine artery has a complex wave form in a non
pregnant state showing a steep systolic notch and
an early diastolic notch with small amount of
diastolic  flow indicating high  vascular
resistancé® Approximately 4 weeks after
implantation well defined low resistance vesseés ar
seen at the site of future placelR#aMost dramatic
changes are seen in second trimester when there is
uncoiling of main uterine and spiral arteri&As

pregnancy progresses it changes to a low resistances.

vessel and there is gradual removal of notch,
increase in diastolic flow, and fall in RI.

14.

CONCLUSION

The present study showed that the diagnosticis,

accuracy of uterine artery doppler for predictidn o
IUGR by high RI in either of the uterine arteriss i

58% with sensitivity of 80.76% and specificity of
50.00% with PPV of 36.20% and NPV of 88.09%

. . 7
compared to same parameters obtained by bllatera}

diastolic notching are 81%, 42.30%, 94.59%,

73.33% and 82.35% respectively.

18.

Women with normal impedance to flow in the
uterine arteries constitute a group that have a low

risk of developing obstetric complications related 19,

to uteroplacental and fetoplacental insufficiency.

Uterine artery doppler should be included in
hospitals with facilities and infrastructure to
identify a group of patients at risk of developing
IUGR.

21.
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