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Abstract:-

» Background

The uterine decidua and decidual arteries must be
invaded by trophoblasts in order for the plcenta to
develop. Preeclampsia (PE), foetal growth restriction
(FGR), and small-for gestationalage (SGA) infants are all
caused by abnormalities of the placenta. Uterine artery
Doppler allows for the prediction of important vascular
events during pregnancy (UAD). Finding alterations in
uterine and placental blood vessels can be a helpful
diagnostic tool for pregnancy issues from the
implantation stage through the end of the pregnancy. The
purpose of thisreview is to assemble research on the
functions of Uterine artery Pl in pregnancy problems.
From January 1, 1983, until October 30, 2021, we take
into account all pertinent English-language articles. The
ability to foresee pregnancy issues in advance enables
medical professionals to implement prompt measures to
prevent or decrease harm to mothers and newborns.
Before 16 weeks of pregnancy, using low-dose aspirin
every day can greatly lower the likelihood of pregnancy
problems. UAD can be combined with other maternal
variables,  biochemical indicators, and  foetal
measurement data to identify high-risk populations from
the beginning through the end of pregnancy. Determining
high-risk populations can help reduce maternal mortality.
Additionally, strict monitoring for high-risk pregnant
women can be conducted by moderate risk stratification,
reducing the frequency of adverse events.

» Methods

Prospective study was conducted in 110 patient with
raised uterine Pl out of 631 came for routine antenatal
visit from January 2021 to November 2022 in SKNMC &
GH, Pune.
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» Observation

In our study of 110 patients, we observed that
pateints with raised Uterine artery Pl showed low birth
weight which was decreased as compared to normal
neonate after birth.

» Conclusion

We conclude that uterine artery pulsatility
index (PI) with additional biochemical markers in mid
trimester helps the practioner in prediction for early-
onset fetal growth restriction. Monitoring uterine artery
PI in mid-trimester in high-risk pregnancies can also aid
in determining the method of delivery and reduces risks.

Keywords:- Pulsatility Index (PI), Fetal Birth Weight
(FBW), UTD- uterine artery Doppler. SMA- Small for
Gestational Age.

. INTRODUCTION

A common finding that has been demonstrated to be
sensitive in predicting cases of severe pre-eclampsia and/or
intrauterine growth restriction (IUGR), particularly those
occurring before 34 weeks' gestation, is increased uterine
artery pulsatility index (UtA-Pl) in the midtrimester(1-3).
Although UtA Doppler is frequently used, its specificity
among unselected women is limited because aberrant results
found at 20 weeks sometimes result in an uneventful
pregnancy(1, 4). The uterine decidua and decidual arteries
must be invaded by trophoblasts in order for the placenta to
develop. The placenta's functionality and a healthy
intrauterine environment are both supported by normal blood
flow in the maternal uterine artery, which also promotes the
development of the foetus. Two factors are the main causes.
First, maternal blood transports nutrients and removes waste.
Second, oxygen delivery to the maternal-fetal interface is
impacted by uterine artery blood flow. There are two key
phases in the development of uteroplacental blood arteries. In
the first stage happening before 12 weeks after fertilisation,
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spiral arteries invade the barrier between the decidua and
myometrium (1).

Uterine artery Doppler allows for the prediction of
important vascular events during pregnancy (UAD). Finding
alterations in uterine and placental blood vessels can be a
helpful diagnostic tool for pregnancy issues from the
implantation stage through the end of the pregnancy (5).
Quantitative parameters can discover high-risk pregnant
women who are likely to experience negative pregnancy
outcomes, as well as abnormal uterine artery recasting and
decreased uterine artery blood flow. During angiogenesis, the
uterine placental vascular impedance steadily decreases and
stabilises at 24 weeks of pregnancy (2). In subsequent
pregnancies, the placental blood perfusion may once again
decrease (6). Common indications to assess uterine artery
blood flow include the pulsatility index (PI), resistance index
(RI), systolic/diastolic (S/D) ratio, and the presence of an
early diastolic notch (1, 7).

Undoubtedly, some research has indicated a connection
between the development of pregnancy difficulties and
irregular uterine artery blood flow (2, 8). However, additional
research does not support this connection (9, 10). The purpose
of this review is to assemble research on the functions of
UAD in pregnancy problems.

The purpose of this paper is to assess the uterine artery
Doppler in mid-trimester pregnacies in correlation with fetal
birth weight and as well as to discuss its clinical implications
and limitations.

1. METHOD

Prospective study was conducted in Fetal Medicine
Department, SKNMC, Pune, from from January 2021 to
november 2022. Total 651 women were screened antenatal
visit during this period, out of which 110 were selected.

» Inclusion criteria -

e Pregnant women 18-24 weeks of gestation.

e Women who are willing to perform the Doppler study
(written informed consent taken).

» Exclusion criteria -

e Pregnant women who are less thanl7 weeks and more
than 25 weeks of gestation.

e Multifetal pregnancies, sonographic suspicion of fetal
anomaly, abnormal karyotype.

This visit included recording of maternal characteristics

and medical history, and estimation of fetal size from trans
abdominal ultrasound measurement of biparietal diameter,
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fetal head circumference, abdominal circumference and
femur length. Determination of gestational age was done
from menstrual history the fetal head circumference and
femur length at 19-24 weeks.

Doppler studies were performed using Seimens Acuson
X300 Ultrasound machine by single Fetal medicine specialist
using 5-MHz sector transducers with spatial peak temporal
average intensities below 50 mW/cm2 and the high-pass filter
at 50-100 Hz. All images have been saved and uploaded to
IMPACS.

The whole diameter of the UtA and a distance of 1 cm
from the crossing point were imaged using doppler imaging
with the sampling gate set at 2 mm. The flow-velocity
waveform's quality was maximised by employing the shortest
angle of insonation and taking care to produce a good
waveform with a distinct and sharp contour. The value of the
average of three successive measurements was used to
determine the mean PI for each UtA. Then, the left and right
UtAs' mean PI was determined.

As in the first trimester, uterine artery Pl in the s
ec-ond  trimester is  higher ~ when  measured
transvaginally(EVIDENCE LEVEL: 2++). The 95thcentile
for mean uterine artery Pl is 1.44 for thetransabdominal
approach and 1.58 for the transvaginal approach at 23 weeks
(EVIDENCE LEVEL: 2+).The 95thcentile of the mean
uterine artery Pl decreasesby about 15% between 20 and 24
weeks, and by<10%between 22 and 24 weeks (EVIDENCE
LEVEL: 2++).

All patients underwent a thorough postpartum checkup,
and the following factors were noted: gestational age at
delivery, birth weight, small for gestational age (SGA) infant
(birth weight 10th centile), occurrence of late-onset pre-
eclampsia or gestational hypertension, rate of Ilabour
induction, rate of Cesarean section due to foetal distress, and
rate of perinatal death. Systolic blood pressure of at least two
separate occurrences that were at least six hours apart and/or
diastolic blood pressure of at least 90 mmHg were considered
to be signs of gestational hypertension.

1. RESULT

110 women had elevated UtA-PI at 20 weeks' gestation
during the research period. Among these, 50 (45.5%)
prospectively chosen normotensive women with properly
developing foetuses and persistently elevated UtA-PI
attended after birth. 50 patients were prospectively included
in the control group. Table 1 provides information about the
patient and the pregnancy, and Table 2 compares the results
of the pregnancies of cases and controls.
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Table 1. Maternal and pregnancy characteristics of the study groups

Parameter Abnormal Doppler group (n =50) | Control group (n = 50)
P value
Maternal age (years) 34.15+47 34.44 £4.02 0.74
Mean uterine artery pulsatility index at 20 1.68+0.20 0.80+0.25 <0.0001
weeks
15_02_2023_11_07_16 15/02/23 11107 Previous Next 1170127
§.K.N.O.H _FE‘I’AL MEDICINE o 11:59:50 We 15/02/2023
— sy 11.07_18 GA 21wdd EDC 24/06/2023
2 32.2
4
PS =653cm/s
ED =59cm/s TAmx = 19.8cm/s
e . . DESRE. S8
P 100% TIS1.56 TIB 38
Fig. 1. Hlustrate raised uterine artery PI.
Table 2. Comparison of pregnancy outcomes between study groups
Parameter Abnormal Doppler group (n =50) | Control group (n = 50)
P value
Gestational age at delivery (weeks) 37.5+1.58 38.8+1.4 <0.0001
Fetal demise 0(0) 0(0)
NICU admission 7 (14) 2(4)
Cesarean section 16 (32) 18 (36)
Cesarean section due to fetal distress 9 (18) 5 (10)
Birth weight (g) 2890+623 33904425 <0.0001
Small-for-gestational-age neonate 10 (20) 0(0)
Birth weight (2890+623vs. 3390+425, P value - v. DISCUSSION

<0.0001) and gestational age at delivery (37.5£1.58 vs.
38.8+1.4 weeks, P value -<0.0001) were considerably lower
in women with aberrant Doppler findings compared to
controls, and the chance of giving birth to an SGA infant was
higher (10/50 vs. 0/50). Both groups had similar rates of
caesarean section performed due to foetal distress (9/50 vs.
5/50) and hospitalisation to the neonatal intensive care unit
(NICU) (7/50 vs. 2/50).
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In a high-risk group, screening for UAD in the second
trimester might be advantageous. Reportedly, at 23-24 weeks,
the detection rate of aberrant uterine artery blood flow to PE
was 45% in high-risk pregnant women. For pregnant women
with a moderate risk of UtA- Rl more than the 90th percentile
is a potential sign of prenatal hypertension or FGR after 20
gestational weeks. When high-risk multiparous pregnant
women have bilateral notches with Rl 0.55 and unilateral
notches with R1 0.65 at 20 weeks, the majority of them will
have unfavourable pregnancy outcomes because of
inadequate placentation. UAD had a higher prognostic impact
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on SGA neonates among high-risk females at 22—-24 weeks
compared to clinical high-risk variables.

In the second trimester, uterine artery monitoring among
low-risk pregnant women is also beneficial. In low-risk
pregnant women, a UtA-PI larger than 1.45 in the second
trimester was a crucial predictor for predicting FGR. The
identification of uterine artery Doppler waveform and the
formation of a notch in the second trimester can be utilised to
monitor pregnant women who may have unfavourable
pregnancy outcomes(16). In a retrospective research, 1,472
pregnant women between weeks 19 and 22 were examined
for uterine artery blood flow. A higher rate of caesarean
sections, spontaneous preterm birth, placental abruption, and
FGR were all associated with high UtA-RI, Pl or the
development of a diastolic notch in pregnant women (P
0.05)(16). The presence of diastolic notch dramatically
elevated the incidence of severe PE, HELLP syndrome and
oligohydramnios. According to reports, the development of
uterine artery notches indicates poor endothelial function. In
contrast to late-onset PE, most early-onset PE could be
predicted by uterine artery testing at 22—-24 weeks in 30,639
pregnant women who weren't randomly selected .

Additionally, it's important to check for uterine artery
notches in the second trimester. When at least three similar
consecutive wave-forms are obtained, Pl is measured, and the
presence orabsence of early diastolic notching is
recorded(19). When UAD was detected in 652 pregnant
women between weeks 12 and 16, it was discovered that the
presence of bilateral notches increased the risk of PE,
spontaneous PTB, and SGA infants. One further study found
that the positive likelihood ratios of the mean notch depth
index (mNDI) and mean pulsatility index (mP1) for predicting
early-onset PE had a medium predictive impact. This study
involved 1,536 pregnant women between 16 and 23 weeks of
gestation . It implies that mMNDI or mPI in the second trimester
can aid in the identification of high-risk people who may have
early-onset PE. The combination of NDI and UtA-P1 has also
been demonstrated in previous studies to be able to predict a
variety of unfavourable pregnancy outcomes, including
placental abruption, FGR, stillbirth, and spontaneous PTB
before 32 weeks.

A few research with significant sample sizes have
produced useful findings. At 23 weeks gestation, a
multicenter investigation found UtA-PIl in 7,851 pregnant
women. For predicting PE (with or without FGR) and FGR
(with or without PE), the percentage of UtA-PI larger than the
95th percentile was 41 and 16%, respectively . Additionally,
the sensitivity of UtA-PI was 93, 80, and 56%, respectively,
for women who lost their pregnancies before 32 weeks due to
PE with FGR, PE without FGR, or FGR without PE . UtA-PI
alone identified 25-77% SGA (less than the 5th quantile) who
had births at different gestational weeks in a retrospective
analysis involving 23,894 pregnancies at 19-24 gestational
weeks, with a false positive rate (FPR) of 10%. (16).
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The positive likelihood ratio of elevated UtA-PI and the
presence of notch to predict PE was highest in a meta-analysis
with 79,547 PE patients and 41,131 FGR pregnancies (21 in
a high-risk group and 7.5 in a low-risk population).

However, the outcomes of a study performed in low-risk
primiparas revealed that UAD in the second trimester had a
small prognostic influence on FGR. Similar to this study,
another one at 22 weeks looked at 2,489 low-risk pregnant
women's uterine artery blood flow. The outcomes of the
logistic regression model demonstrated that SGA had only
44.8% and 28.1%, respectively, predictive sensitivity.

V. CONCLUSION

Published research have shown that UAD can be used to
predict pregnancy-related problems including FGR. The
accuracy of prediction for early-onset FGR brought on by
inadequate placentation was better than 90% when UAD was
supplemented with additional biochemical indicators.
Monitoring UAD in high-risk mid-trimester pregnancies can
also help with predicting early onset FGR and choosing the
delivery strategy. One of the most important aspects of
obstetric practise is the identification of high-risk individuals
who could have early pregnancy outcomes that are not
favourable. It is difficult to assess pregnancy risk in
primiparas since they lack obstetric history. Due to the fact
that UAD is a non-invasive screening, it can help clinical
practitioners identify high-risk patients and implement
specific detection and prevention interventions. It is possible
to lower maternal mortality by identifying high-risk
populations. Future studies must use standardised detection
techniques to evaluate the parameter choice and UAD
evaluation procedure in order to develop better prediction
algorithms. The development of cutting-edge screening
methods and preventative measures can also be aided by
raising awareness of the causes of pregnancy difficulties.
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