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Abstract:

Objective: This cross-sectional study aimed to assess the predictive accuracy of uterine artery Doppler sonography in the
first and second trimesters for pre-eclampsia and intrauterine growth restriction (IUGR) in pregnant women.

Methods: The study included 280 pregnant women from two hospitals in Davanagere, Karnataka, India. Data collection
spanned from January 2021 to June 2022. Uterine artery Doppler sonography was performed, and demographic and clinical
information was collected. Statistical analysis was conducted to evaluate the associations and predictive values of uterine
artery Doppler parameters.

Results: The study revealed that age and primiparity were not significantly associated with IUGR. In the first trimester, an
increased uterine artery pulsatility index (PI) showed a statistically significant association with pre-eclampsia. However, the
sensitivity of uterine artery PI in predicting pre-eclampsia during the first trimester was low, while the specificity was high.
In the second trimester, the presence of an early diastolic (ED) notch in the uterine artery Doppler waveform was
significantly associated with pre-eclampsia, with moderate sensitivity and specificity. Moreover, an increased uterine artery
PI in the second trimester was associated with both pre-eclampsia and IUGR, although the specificity was lower than the
sensitivity.

Conclusion: Uterine artery Doppler sonography shows potential as a non-invasive tool for predicting pre-eclampsia and
IUGR in pregnancy. However, its utility as a standalone predictive test is limited, and further research is needed to explore
its integration with other clinical parameters and biomarkers. These findings contribute to the existing knowledge on uterine
artery Doppler sonography and highlight the importance of early detection and monitoring of high-risk pregnancies.
Keywords: pre-eclampsia, intrauterine growth restriction, uterine artery Doppler sonography, first trimester, second

trimester, predictive accuracy.
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Introduction:

Pre-eclampsia and intrauterine growth restriction (IUGR) are two significant complications that can occur
during pregnancy, posing substantial risks to both maternal and fetal health. Pre-eclampsia is a multisystem
disorder characterized by hypertension (high blood pressure) and proteinuria (presence of excess protein in the
urine), typically arising after the 20th week of gestation. 'It is a leading cause of maternal and perinatal
morbidity and mortality worldwide, affecting approximately 2-8% of pregnancies. On the other hand, [UGR
refers to poor fetal growth and development, resulting in a baby with a birth weight below the 10th percentile
for its gestational age.*”

Early detection and prediction of these complications are crucial for effective management and prevention of
adverse outcomes. Uterine artery Doppler sonography has emerged as a valuable tool in assessing the
uteroplacental circulation, providing important information about the vascular resistance in the uterine arteries.
Abnormal Doppler waveforms, such as increased resistance or impedance, have been associated with an
increased risk of pre-eclampsia and [IUGR.*

The use of uterine artery Doppler sonography in the first and second trimester of pregnancy offers several
advantages. Firstly, it provides an opportunity for early identification of women at higher risk for developing
pre-eclampsia and IUGR, allowing for timely interventions and close monitoring throughout pregnancy.
Secondly, it offers a non-invasive and easily accessible method of assessing uteroplacental blood flow, reducing
the need for more invasive procedures.”°

Numerous studies have investigated the potential of uterine artery Doppler sonography in predicting pre-
eclampsia and IUGR. These studies have examined various Doppler indices, including the resistance index (RI),
pulsatility index (PI), and systolic/diastolic (S/D) ratio, to evaluate the uteroplacental circulation. Additionally,
researchers have explored combining uterine artery Doppler with other clinical parameters and biomarkers to
improve the predictive accuracy.’

This review aims to summarize the current evidence regarding the use of uterine artery Doppler sonography as a
predictive tool for pre-eclampsia and IUGR in the first and second trimester of pregnancy. By examining the
available literature, we will assess the diagnostic accuracy, reliability, and potential clinical utility of this
imaging modality. Furthermore, we will discuss the limitations and challenges associated with its
implementation in routine prenatal care.®

Ultimately, an improved understanding of the role of uterine artery Doppler sonography in predicting pre-
eclampsia and IUGR can aid healthcare providers in risk stratification, individualized care planning, and the
development of targeted interventions aimed at reducing the adverse outcomes associated with these conditions.

Material and methods:

The present study was a cross-sectional study conducted on pregnant women at Bapuji Hospital and Chigateri
General Hospital, which are affiliated with Bapuji Education Association JJM Medical College in Davanagere.
The study spanned a duration of 18 months, from January 2021 to June 2022. Prior to the initiation of the study,
ethical clearance was obtained from the institution's ethics committee. Informed, bilingual, and written consent
was obtained from all the participating patients before their inclusion in the study. The sample size for this study

was determined to be 280 cases.
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Inclusion criteria for this study encompassed pregnancies with accurate last menstrual period (LMP) information
and patients who provided informed written consent. On the other hand, certain exclusion criteria were applied,
which entailed patients who did not provide consent, cases of multiple pregnancies, and pregnancies with
anomalous fetuses.

The study design involved a cross-sectional approach, allowing for the collection of data at a specific point in
time. Various parameters were assessed and recorded for each participant, utilizing standardized protocols and
measurements. The primary objective of the study was to investigate the predictive value of uterine artery
Doppler sonography in relation to pre-eclampsia and intrauterine growth restriction.

Data collection was conducted through a combination of interviews, physical examinations, and diagnostic tests.
Uterine artery Doppler sonography was performed to assess the uteroplacental circulation and obtain Doppler
waveforms. Additional information, such as maternal demographics, medical history, and obstetric details, was
collected using structured questionnaires and medical records review.

The collected data were then analyzed using appropriate statistical methods.

Results:

This study had shown that, 80.7% of the women without IUGR and 80.9% of the women with IUGR were aged
between 20 — 25 years. This difference in age was not statistically significant between the two groups.

About 62.7% of the pregnant women without [IUGR and 70.6% with [UGR were primipara. This difference was

not statistically significant between the two groups.

Table 1: Distribution of the study group according to Preeclampsia and Uterine artery PI at first

trimester
Pre-eclampsia
Uterine artery PI - First trimester
Present Absent
n (%) n (%)
>2.7 2 (16.7) 0
<2.7 10 (83.3) 35 (100)
Total 12 (100) 43 (100)
* value= 6.093 df=1 p value, Sig=0.014, Sig
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Table 2: Predictive accuracy of Uterine artery PI during first trimester

Parameters Percentage
Sensitivity 16.7
Specificity 100.0

PPV 100.0

NPV 77.8

The sensitivity of uterine artery PI was 16.7%, specificity was 100%, positive predictive value was
100% and negative predictive value was 77.8% during first trimester in this study.

Table 3 : Predictive accuracy of ED notch during second trimester

Parameters Percentage
Sensitivity 81.82
Specificity 85.59
PPV 21.95
NPV 98.96

The sensitivity of ED notch was 81.82%, specificity was 85.59%, positive predictive value was 21.95%

and negative predictive value was 98.96% during second trimester in this study.
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Table 4: Distribution of the study group according to Preeclampsia and Uterine artery PI at second

trimester
Pre-eclampsia
Uterine artery PI - Second
trimester Present Absent
n (%) n (%)
>1.6 41 (100) 63 (32.8)
<1.6 0 129 (67.2)
Total 41 (100) 192 (100)
¥’ value= 61.716 df=1 p value, Sig=0.000, Sig
100
90
80
70
60
50
40
30
20
10
0

Present Absent

Pre-eclampsia

m>16 m<16

Graph 1 : Distribution of the study group according to Preeclampsia and uterine artery PI second
trimester
Uterine artery PI was more than 1.6 in all the cases with pre-eclampsia and 32.8% of the cases without

preeclampsia. This difference was statistically significant between the cases without and with preeclampsia.
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Table 5: Predictive accuracy of ED notch during second trimester

Parameters Percentage
Sensitivity 100.0
Specificity 67.2

PPV 39.4
NPV 100.0

The sensitivity of Uterine artery PI was 100%, specificity was 67.2%, positive predictive value was
39.4% and negative predictive value was 100% during second trimester in this study.
Discussion:
The present study aimed to assess the predictive accuracy of uterine artery Doppler sonography in the first and
second trimesters for the identification of pre-eclampsia and intrauterine growth restriction (IUGR). The results
showed interesting findings regarding the association between certain parameters and the presence of these
complications.
In terms of demographic characteristics, age did not demonstrate a statistically significant difference between
women with and without IUGR. The majority of women in both groups fell within the 20-25 years age range.
This suggests that age may not be a significant factor in predicting the occurrence of IUGR in the study
population. Similarly, primiparity was not found to be significantly associated with the presence of IUGR. This
indicates that being a first-time mother may not be a reliable predictor of IUGR in this study population.’
Regarding the first trimester, the uterine artery pulsatility index (PI) demonstrated a statistically significant
association with pre-eclampsia. The results showed that among the women with pre-eclampsia, 16.7% had a
uterine artery PI of >2.7, while none of the women without pre-eclampsia had a PI in that range. This finding
suggests that an increased PI in the first trimester may be indicative of a higher risk for pre-eclampsia. However,
the overall sensitivity of the uterine artery PI in predicting pre-eclampsia during the first trimester was low
(16.7%), indicating its limited ability to accurately identify affected individuals. Nevertheless, the specificity
was high (100%), implying that a normal uterine artery PI may reliably exclude pre-eclampsia in the first
trimester.
Moving to the second trimester, the presence of an early diastolic (ED) notch in the uterine artery Doppler
waveform demonstrated a statistically significant association with pre-eclampsia. The sensitivity of ED notch in
predicting pre-eclampsia during the second trimester was relatively high (81.82%), indicating its potential as a

screening tool. However, the specificity was moderate (85.59%), suggesting that the presence of an ED notch
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does not necessarily indicate the absence of pre-eclampsia. The positive predictive value of ED notch was low
(21.95%), indicating that a positive result should be interpreted with caution. Nevertheless, the negative
predictive value was high (98.96%), implying that the absence of an ED notch can be considered as a reassuring
finding, 101112
In terms of IUGR, the uterine artery PI in the second trimester demonstrated a statistically significant
association. All cases with pre-eclampsia had a uterine artery PI greater than 1.6, while 32.8% of cases without
pre-eclampsia fell within that range. This finding suggests that an increased PI in the second trimester may be
indicative of a higher risk for both pre-eclampsia and IUGR. However, it is important to note that the sensitivity
of uterine artery PI in predicting pre-eclampsia during the second trimester was 100%, while the specificity was
67.2%. This implies that while a high uterine artery PI may accurately identify cases of pre-eclampsia, a normal
PI does not necessarily exclude the condition. The positive predictive value of uterine artery PI for pre-
eclampsia was 39.4%, indicating that a positive result should be interpreted with caution. On the other hand, the
negative predictive value was 100%, suggesting that a normal uterine artery PI can be considered as a reassuring
finding.

Overall, the findings of this study highlight the potential of uterine artery Doppler sonography as a non-invasive
tool for

Conclusion:

In conclusion, this study investigated the predictive accuracy of uterine artery Doppler sonography in the first
and second trimesters for pre-eclampsia and intrauterine growth restriction (IUGR). The results revealed several
important findings. Firstly, age and primiparity were not significant predictors of [IUGR in the study population.
Secondly, in the first trimester, an increased uterine artery pulsatility index (PI) was associated with pre-
eclampsia, although its sensitivity in predicting pre-eclampsia was low. Thirdly, the presence of an early
diastolic (ED) notch in the uterine artery Doppler waveform during the second trimester showed a significant

association with pre-eclampsia, with a moderate sensitivity and specificity.
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