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ABSTRACT

Background: Successful pregnancy results from reciprocity between placental and maternal cardiovascular system.
Intra-uterine growth restriction (IUGR) is a condition which arises from insufficiency of placenta and can be seen as
variations in waveforms in uterine artery (UtA). In our study, we studied, whether predictive accuracy of various UtA
Doppler indices for IUGR in first trimester early enough to provide an intervention for prevention of IUGR, as it was a
leading cause of neonatal morbidity and mortality.

Methods: The study design was a prospective observational study. UtA Doppler was done at 11-14 weeks in 120
pregnancies attending the outpatient and inpatient department of obstetrics and gynaecology, PCMS, Bhopal. The left
and right UtA velocity waveforms were studied. Mean pulsatility index (PI), mean resistive index (RI) and diastolic
notch were noted. Results obtained were analyzed and tabulated.

Results: Amongst these, 25.86% developed IUGR. First trimester UtA mean RI and Pl were remarkably elevated in
patients who developed IUGR on follow up. No relationship was noted between diastolic notch and IUGR. Mean RI
and PI were found to be good predictors of IUGR. Using receiver operating characteristics (ROC) curve, the best cut-
off of mean RI and mean PI to detect IUGR was 0.68 and 1.56 respectively.

Conclusions: UtA Doppler at 11-14 weeks of gestation recognizes a huge proportion of women who will develop
IUGR.
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INTRODUCTION

IUGR is associated with a high risk of perinatal mortality
and morbidity.*® It is a result of abnormal placenta
formation involving abnormal trophoblast invasion of
spiral arteries and a reduction in vascular resistance in the
utero-placental circulation.*® IUGR is usually evident in
second to third trimester of pregnancy, but their underlying
pathology probably begins in the first trimester.*”° Timely
prediction is therefore paramount to provide appropriate
antenatal surveillance and therapy to improve perinatal
outcomes.

Many previous studies have demonstrated an association
between second trimester uterine artery Doppler R1 and the
subsequent development of IUGR.1%* However, there is
evidence to demonstrate that trophoblast invasiveness is
maximal in the first trimester, when it is also possible to
assess uterine artery blood flow by Doppler.®

UtA Doppler velocimetry has revolutionized the
investigation of the developing placental vasculature
showing that impedance to flow in the uterine arteries
decreases with the gestational age in normal pregnancy.®
But this impedance to flow is increased in established pre-
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eclampsia and IUGR even before the clinical signs of the
disease are seen.1”18

So, this study was designed to focus on the employment of
Doppler ultrasound in the first trimester which may
provide an excellent opportunity to screen for these
pregnancy complications at an early stage, when
intervention might be possible to improve pregnancy
outcome. The aim of this study was to investigate the role
of colour Doppler in first trimester of pregnancy in
predicting IUGR.

METHODS

This was a prospective observational study conducted
from November 2019 to October 2020 on 120 women with
singleton pregnancy, between 11-14 weeks of gestation,
either admitted or coming for routine antenatal check-up
in outdoor patient department of People’s college of
medical sciences and research center, Bhopal and the
subjects were followed till delivery. AIll women
undergoing routine first trimester nuchal translucency
ultrasound assessment were offered the option to
participate in the study.

Inclusion criteria

Patients with singleton pregnancy and gestational age
between 11-14 weeks were included in the study.

Exclusion criteria

Patients with fetus sonographically detected congenital
anomaly (anencephaly, meningomyelocele), women with
systemic illness like chronic hypertension, renal disease
and diabetes mellitus, multiple pregnancy and women
known with congenital uterine malformation detected in
the previous USG were excluded from the study.

Written informed consent was obtained from the
participants. General examination findings and vitals were
noted down. After that trans-abdominal uterine artery
Doppler assessment was performed by the sonologist at
time of the nuchal translucency scan. Uterine artery
Doppler indices were measured appropriately. In brief, the
paracervical vascular plexus was identified and color
Doppler was used to identify the uterine artery as it made
its ascent to the uterine body. We used pulsed wave
Doppler to obtain uterine artery waveforms. The RI, Pl and
presence or absence of diastolic notch were assessed in
both the uterine arteries.

All the patients were followed routinely. For detection of
development of IUGR, criteria used were clinical
examination and also from the interval growth rate and
from ultrasound. When on clinical examination, there was
no adequate interval growth detected and by the
ultrasonography, when the fetal weight was less than 10th
percentile for that gestational age, IUGR was identified.

Statistical analysis

All calculations were performed using the SPSS software
package (SPSS v10, SPSS Inc., Chicago, IL, USA). For all
statistical tests, p value less than 0.05 was taken to be
significant.

RESULTS

Total of 120 women participated in the study, out of which
4 were lost to follow up. In the remaining 116, the overall
prevalence of IUGR was found in 30 participants, that is,
25.8%. The mean uterine artery Rl was found to be 0.70 in
30 cases with IUGR compared to 0.67 in 86 cases without
IUGR. The first trimester uterine artery RI was
significantly associated with prediction of IUGR. P value
was found to be 0.0001 (Table 1).

Table 1: Association of RI of uterine arteries with IUGR prediction.

RI N Mean RI Std. deviation Minimum Maximum P value
IUGR present 30 0.7023 0.04141 0.63 0.77

IUGR absent 86 0.6722 0.04077 0.62 0.78 0.001
Total 116 0.68 0.04285 0.62 0.78

The mean uterine artery Rl was 0.70 in 30 cases with [JUGR and 0.67 in 86 cases without IUGR. The first-trimester uterine
artery RI was significantly associated with prediction of IUGR.

Table 2: Association of Pl of uterine arteries with IUGR prediction.

Pl N Mean Pl Std. deviation Minimum Maximum P value
IUGR present 30 1.725 0.279269 1.16 2.29

IUGR absent 86 1.51279 0.270745 0.95 2.25 0.0001
Total 116 1.56767 0.287328 0.95 2.29

The mean uterine artery Pl was 1.75 in 30 cases with IUGR and 1.51 in 86 cases without IUGR. The first trimester uterine
artery PI was significantly associated with prediction of IUGR.
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Table 3: Association of Doppler status with IUGR.

Doppler status IUGR (absent IUGR (present P value

n=86 n=30
Normal 52 8 Chi square=10.174
Abnormal 34 22 P value=0.00142

Doppler status was normal in 8 cases with [IUGR and abnormal in 22 cases with [IUGR. There was a significant association
found.

Table 4: Association of notching with IUGR.

P value

Notching

Present Chi square=0.0061
Absent 58 20 P value=0.937

The prevalence of first-trimester bilateral uterine artery notches in women who subsequently had ITUGR infant (26.3%)
was not significantly associated with that of pregnancies with a normal outcome (73.6%).

Table 5: Sensitivity and specificity of various parameters in prediction of IUGR.

Positive predictive Negative predictive

Sensitivity (%)

Specificity (%)

Diastolic notch 33.3 67.4 25 76.3
Pl 56.6 84.8 56.6 85.8
RI 73.3 93 78.5 90.9

A mean uterine artery Rl had a sensitivity of 73.3% and specificity of 93% for the prediction of IUGR. A mean uterine
artery Pl had a sensitivity of 56.6% and specificity of 84.8% for the prediction of IUGR. Diastolic notch had least
sensitivity (33.3%) and specificity (67.4%) for prediction of IUGR.
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Figure 1: Comparison of sensitivity and specificity.

The mean uterine artery Pl was 1.75 in 30 cases with IUGR
and 1.51 in 86 cases without IUGR. The first trimester
uterine artery Pl was significantly associated with
prediction of IUGR. P value was found to be 0.0001 (Table
2).

Out of 30 cases with IUGR, 8 cases had normal Doppler
study, while 22 cases had abnormal Doppler status. Out of
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86 cases without IUGR, 52 cases had normal Doppler
study and 34 had abnormal Doppler status. Hence,
abnormal Doppler status was significantly associated with
prediction of IUGR. P value found to be 0.00142 (Table
3).

10 out of 30 cases with IUGR presented with diastolic
notch, while 28 cases out of 86 cases without IUGR
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presented with diastolic notch. The prevalence of first-
trimester bilateral uterine artery notches in women who
subsequently had IUGR infant (33.33%) was not
significantly associated with that of pregnancies with a
normal outcome (32.55%); p value was found to be 0.937
(Table 4).

A mean uterine artery RI had a sensitivity of 73.3% and
specificity of 93% for the prediction of IUGR. A mean
uterine artery Pl had a sensitivity of 56.6% and specificity
of 84.8% for the prediction of IUGR. Diastolic notch had
least sensitivity (33.3%) and specificity (67.4%) for
prediction of IUGR (Table 5).

DISCUSSION

RI and Pl were significantly associated for prediction of
IUGR in our study, while notching had no significant
association. A few previous studies have prospectively
evaluated the role of first-trimester uterine artery Doppler
in large populations.t%-2

The two studies conducted by Gomez et al and Dugoff et
al were relatively small and reported modest sensitivities
for the prediction of IUGR.%2! Martin et al recruited 3045
women and demonstrated a 12% sensitivity for SGA (birth
weight <10th centile without pre-eclampsia) using a
uterine artery Pl >95th centile as the cut-off.?° They also
stratified the SGA population according to gestational age
at delivery but they did not report the sensitivity for IUGR.

A large scale study on 3010 women by Melchiorre et al
concluded that first-trimester uterine artery mean Rl and
prevalence of bilateral notching were significantly higher
in women destined to deliver SGA neonates than in women
with normal pregnancies.?

According to the data of our study, the sensitivity of first-
trimester uterine artery Doppler increased from parameters
used as diastolic notch, Pl and RI (33.3%, 56.6% and
73.3% respectively). The improved prediction of first-
trimester uterine artery Doppler for IUGR pregnancy was
due to its association with utero-placental insufficiency.

CONCLUSION

Our study concludes that, first trimester uterine artery Rl
and PI can be used as a good predictor for IUGR. There is
clearly a continuous relationship between uterine artery
Doppler indices, specially Rl and development of IUGR.
Prophylactic measures like administration of low dose
aspirin, nutritional supplements, lifestyle modifications,
more frequent antenatal visits can be considered at an early
stage, the Doppler parameters are found deranged.
Doppler ultrasonography is a good non-invasive
investigation to assess changes in uteroplacental
hemodynamics. However, a sequential ultrasound Doppler
analysis in the second trimester at 18-22 weeks would have
further increased the sensitivity of the test and false
positivity rate could be decreased.
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