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Abstract

Introduction: Preeclampsia (PE) is a leading cause of maternal and perinatal morbidity worldwide, and early
identification of at-risk pregnancies remains a clinical priority. This systematic review synthesizes evidence
from the past decade to evaluate the diagnostic performance and clinical utility of uterine artery Doppler
(UAD) sonography in predicting and guiding management of PE.

Materials and Methods: We systematically searched PubMed, Embase, Scopus, Web of Science, Cochrane
Library, and Google Scholar for English-language original studies published between 2016 and 2025 that
evaluated UAD parameters for predicting PE. Two reviewers independently extracted data on study design,
gestational timing, Doppler findings, and diagnostic accuracy using a standardized form.

Results: In this review of 18 observational and cohort studies published over the past decade, UAD
sonography demonstrated moderate to high diagnostic accuracy for predicting PE, with parameters such
as pulsatility index (PI), resistive index (RI), and the presence of a diastolic notch, alone or in combination,
yielding sensitivities ranging from ~60% to 91% and specificities up to 99%. First-trimester assessments
showed particular promise, especially when Doppler indices were combined with biochemical markers,
and second-trimester measurements maintained predictive value for both early- and late-onset disease.
Conclusion: These findings pose UAD sonography as a noninvasive, cost-effective tool for early risk
stratification of PE and support its incorporation into routine antenatal screening.

Registration: This study has been compiled based on the PRISMA checklist, and its protocol was registered
on the PROSPERO (ID: CRD420251173030 and the Research Registry (UIN: reviewregistry2054) websites.

the incidence of PE and associated adverse
neonatal outcomes (5)

Uterine artery Doppler (UAD) sonography
non-invasively ~ assesses  uteroplacental

Introduction

Preeclampsia (PE) isa multisystem hypertensive
disorder of pregnancy characterized by
new-onset hypertension and proteinuria

or end-organ dysfunction after 20 weeks of
gestation (1,2). It complicates approximately
5-10% of pregnancies worldwide and is
a leading cause of maternal and perinatal
morbidity and mortality (1,3,4). The
pathogenesis involves abnormal remodeling
of the uteroplacental spiral arteries, leading to
impaired placental perfusion, oxidative stress,
and systemic endothelial dysfunction (4).
Early identification of women at risk for PE is
critical to allow timely intervention to reduce

blood flow by measuring indices such as the
pulsatility index (PI), resistive index (RI),
and the presence of early diastolic notching
(6,7). These parameters reflect downstream
vascular resistance within the
circulation and correlate with the adequacy
of spiral artery remodeling (8). When
trophoblast invasion is deficient, elevated PI
and RI values and persistent notching are
observed, indicating increased impedance to
blood flow (6,9). Doppler waveform analysis

uterine
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Key point

The findings from this systematic review endorse the routine use of
uterine artery Doppler (UAD) sonography as a noninvasive, cost-
effective screening tool in antenatal care to identify pregnancies
at risk for preeclampsia (PE) early, enabling timely monitoring and
intervention. Implementing UAD in routine prenatal screening,
especially in low-resource settings, could improve maternal and
fetal outcomes by facilitating early risk stratification. Future clinical
focus should target standardizing Doppler indices cutoffs, integrating
Doppler with multimodal screening approaches, and evaluating the
effects of Doppler-guided management on complications related to
PE to optimize care pathways and reduce perinatal morbidity and
mortality.

between the first and second trimesters provides insight
into placental development and has been extensively
studied as a surrogate marker of placental insufficiency (9).

The UAD sonography plays a pivotal role in both
predicting and managing PE by non-invasively evaluating
uteroplacental blood flow impedance through indices
such as the PI, RI, and the presence of early diastolic
notching (10). Elevated Doppler indices in the first and
mid-trimester correlate with impaired spiral artery
remodeling and identify women at high risk for early-
onset PE, enabling initiation of prophylactic measures
such as low-dose aspirin and increased surveillance (9).
When integrated into multivariable risk models alongside
maternal history and biochemical markers, Doppler
sonography improves prediction sensitivity for early-
onset disease, facilitating tailored antenatal care and
timely delivery planning to optimize maternal and fetal
outcomes (10).

Objectives

The objective of this systematic review is to systematically
evaluate and synthesize the evidence from the past decade
regarding the role of UAD sonography in the prediction
and management of PE. Specifically, the review aims to
assess the diagnostic accuracy, sensitivity, specificity, and
clinical utility of various UAD parameters, such as PI, RI,
systolic/diastolic (S/D) ratio, and diastolic notch, across
different gestational stages and populations, to determine
their effectiveness as non-invasive screening tools for
early detection and risk stratification of PE.

Materials and Methods

Study design

This systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (11). A PRISMA
flow diagram was used to illustrate the study selection
process, including identification, screening, eligibility, and
inclusion stages. This systematic review examined all types
of original research studies that evaluated and synthesized
the evidence from the past decade regarding the role of
UAD sonography in the prediction and management of

PE published between January 2016 and October 2025.

Search strategy
For the systematic review, the search strategy included
querying databases such as PubMed, Embase, Scopus,
Web of Science, Cochrane Library, and Google Scholar
for publications from 2016 to 2025. This search strategy
combined relevant keywords and controlled vocabulary
related to pregnancy and its complications, including
pregnancy, pregnancy complications, pregnancy-induced
hypertension, and preeclampsia, alongside terms specitfic
to the diagnostic tool, such as uterine artery, Doppler
ultrasonography, pulsatility index, resistive index, diastolic
notch, and prenatal diagnosis. The terms were combined
using Boolean operators like AND and OR.

The PubMed search protocol is described as follows:

(((((((((Pregnancy) OR (Pregnancy complications))
OR  (Pregnancy-induced  hypertension)) ~ AND
(Preeclampsia)) AND (Uterine artery)) OR (Doppler
ultrasonography)) OR (Pulsatility index)) OR (Resistive
index)) OR (Diastolic notch)) OR (Prenatal diagnosis).

PICO component

. Population (P): Pregnant women across various
gestational ages (first to third trimester), including
both low-risk and high-risk groups.

»  Intervention /Exposure (I/E): The UAD sonography
parameters, including assessment of PI, RI, S/D
ratio, and diastolic notch.

*  Comparison (C): Normal Doppler findings or
alternative biomarkers (e.g., serum B-hCG).

*  Outcome (O): Prediction and early diagnosis of
PE, including sensitivity, specificity, and diagnostic
accuracy.

Eligibility criteria

Inclusion criteria

*  Original research articles published in peer-
reviewed journals between 2016 and 2025.

. Observational, case-control, cohort, randomized
controlled trials, cross-sectional, or longitudinal
designs.

*  Use of UAD sonography for predicting or managing
PE.

*  Reported outcomes, including sensitivity, specificity,
or diagnostic accuracy.

»  Full-text available in English.

Exclusion criteria

. Case reports, editorials, reviews, or conference
abstracts

*  Studies not involving Doppler sonography or not
focused on PE

. Non-human studies

*  Low-quality studies
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Quality assessment

The quality assessment of the included studies was
conducted using the STROBE (Strengthening the
Reporting of Observational Studies in Epidemiology)
guideline (12), which provides a checklist of essential
items for evaluating observational research. This
assessment guideline comprises 22 items, each scored up
to 2 points, culminating in a total score that signifies the
overall quality of the study. Based on this total, studies are
classified into three categories: those with a score below 15
are considered of poor quality, scores between 16 and 30
indicate moderate quality, and scores exceeding 30 denote
high-quality research. Each study was reviewed for clarity
in reporting objectives, study design, setting, participant
selection, variables, data sources, bias, statistical methods,
and outcome measures. Particular attention was given
to the transparency of Doppler measurement protocols,
gestational timing, and diagnostic criteria for PE. Overall,
all included studies demonstrated moderate to high
adherence to STROBE criteria.

Data extraction
Data were independently extracted by two reviewers using
a standardized form. Extracted information included:

Management of preeclampsia

»  First author and publication year
*  Study design and location
. Sample size and population characteristics
. Gestational age at assessment
. Sonographic parameters used (PI, RI, S/D ratio,
diastolic notch)
»  Study objectives and outcomes
»  Sensitivity, specificity, and predictive values
*  Conclusions drawn by the authors
Discrepancies between reviewers were resolved through
discussion or consultation with a third reviewer.

Results

Following the PRISMA framework, our database search
initially identified 1,178 records. After removing 614
duplicates, 564 unique records were screened by title
and abstract, leading to the exclusion of 406 studies. Full
texts were retrieved for 158 articles, of which 97 were
unavailable, leaving 61 studies for eligibility assessment. Of
these, 43 were excluded due to non-original design, focus
on alternative diagnostic methods, non-relevant outcome
data, or poor reporting quality. Ultimately, 18 studies
satistied all inclusion criteria and were incorporated into
the systematic review (Figure 1).

[ Identification of studies via databases ]
o
(=
-g R ds identified f Records removed before the
© ecords identified from ing:
o screening:
= Databases (n = 1178) g Duplicate records removed (n
S =614)
k]
—
y
)
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ie:ggz)screened | related to the aim of the study
(n = 406)
\ 4
Reports sought for retrieval Reports not retrieved
—>
o (n=138) (n=97)
s
[
Q
& A4
- Excluded studies: (n = 43)
ReEorts assessed for eligibility « Non-original studies.
(n=#61) - Studies focusing on other
diagnostic methods of
preeclampsia.
« Studies with non-relevant
outcome data
* Poor-aualitv studies
e
v
2
= Studies included in review
° (n=18)
o

Figure 1. The PRISMA flowchart of study selection.
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Eighteen observational, cross-sectional, and cohort
studies published between 2017 and 2025 evaluated UAD
sonography in over 3,500 pregnant women at gestational
ages ranging from 11 to 32 weeks. Across these studies,
key Doppler parameters, including PI, RI, S/D ratio,
diastolic notch (unilateral and bilateral), and notch depth
index, were measured, often alongside serum B-hCG. The
primary aim was early prediction and screening of PE
in both high- and low-risk populations. Elevated PI and
RI values, persistent notching, and combined Doppler
indices consistently correlated with later development of
PE, demonstrating sensitivities of approximately 60-91%
and specificities up to 99%; first-trimester PI thresholds
(21.5->1.91) achieved area under the curve (AUC) values
up to 0.896. These findings uniformly support UAD as
a reliable, noninvasive, and cost-effective tool for early
risk stratification of PE, particularly when integrated into
multimodal screening strategies (Table 1).

Discusion
The findings from this systematic review indicated that
UAD sonography has an acceptable diagnostic accuracy for
the diagnosis and prediction of pre-eclampsia in pregnant
women. Recent evidence from systematic reviews and
meta-analyses in line with our findings supports this idea
that UAD sonography, particularly the measurement of
the PI, offers acceptable diagnostic accuracy for predicting
PE in pregnant women. Our findings are well-aligned with
foundational studies such as the meta-analysis by Cnossen
et al, which established that increased uterine artery PI,
alone or in combination with diastolic notching, provides
the highest predictive value for PE, particularly when
measured in the second trimester (9). A large-scale review
and pooled analyses have consistently found moderate
sensitivity (0.58) and high specificity (0.87) for PI in
predicting PE (31). In a meta-analysis study by Cao et al,
the pooled RI showed a sensitivity of 0.73 and specificity
0£0.90 (AUC 0.91), while the PI demonstrated a sensitivity
of 0.65 and specificity of 0.88, confirming moderate-to-
high predictive performance of these indices for PE (32).
Subgroup analyses indicate that PI's diagnostic accuracy
holds across both high- and low-risk populations, and
between first and second trimester screenings; although
the highest detection rates have generally been reported
for early-onset and preterm PE, aligning with hypotheses
that abnormal placentation underlies these cases (33-36).
Meta-analysis studies focusing on placental-side Doppler
revealed even greater accuracy: first-trimester PI cutoffs
of 1.91 achieved 100% sensitivity and 96.3% specificity
for early-onset PE (37). These findings corroborate our
review, highlighting that both bilateral and placental-side
Doppler measurements enhance early detection of PE.
In sum, contemporary evidence demonstrates that
UAD sonography, specifically via PI assessment, achieves
moderately high sensitivity and robust specificity for

predicting PE, particularly early-onset and preterm disease,
when applied in appropriately timed and standardized
protocols. Its clinical value is maximized when incorporated
into multifactorial algorithms alongside maternal risk
factors and serum biomarkers, forming the foundation
of current international guideline recommendations and
leading screening models (33,36,38-40). While UAD alone
may not suffice for broad, population-level screening,
especially for late-onset or mild forms, it is a powerful
adjunctive tool for stratifying risk, informing surveillance,
and targeting preventive therapies such as low-dose
aspirin, with scalable implementation possible even in
resource-constrained settings (31,33,36,39). Reflecting
methodological advances, recent studies stress the
importance of protocol standardization, gestational age,
specific normalization, and local population validation
to reduce heterogeneity and broaden generalizability.
Future research should be directed at refining risk
thresholds, integrating novel biomarkers and machine
learning for individualized early-pregnancy prediction,
and evaluating cost-effectiveness and feasibility in
diverse care environments. Ultimately, UAD, ideally as
part of a comprehensive predictive framework, should
be seen as a key component in the timely identification
and management of PE risk, with a high potential for
improving maternal and perinatal outcomes globally.
Overall, our study concludes that UAD is a valuable
non-invasive tool for early prediction of PE, with RI and PI
demonstrating acceptable sensitivity and specificity across
trimesters. Its greatest strength lies in second-trimester
assessment and placental-side measurements, which yield
the highest diagnostic accuracy. Integration of UAD into
routine prenatal screening protocols, especially for high-
risk populations, can facilitate timely identification of
women at risk and implementation of preventive strategies.

Limitations of the study

Several limitations temper the conclusions of this review.
The included studies varied widely in design, sample size,
population risk profiles, gestational age at assessment,
Doppler parameters, and cutoff values, which precluded
quantitative synthesis and limited comparability. Most data
derive from observational cohorts without randomized
controls and few standardized protocols, raising concerns
about selection bias, confounding, and measurement
varijability. Publication bias toward positive findings and
restriction to English-language articles may have excluded
relevant evidence. Finally, long-term maternal and neonatal
outcomes following Doppler-guided interventions remain
underreported, limiting assessment of clinical impact.

Conclusion

The results indicated that UAD sonography demonstrates
moderate to high diagnostic accuracy in predicting PE,
with combined indices such as PI, RI, and the presence of
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Table 1. The overall information of the included studies in this systematic review

Management of preeclampsia

First author . Publication Sample size and  Time of Sonographic L.
.. Study design . Objective Results Overall outcomes
(Publication year) place population assessment parameter
19% had ab | Doppler findings; )
Reddy VPK (2018) . . 100 antenatal 16-24 weeks of  PI, RI, and diastolic Early prediction of PE using o had abnorma’ Loppier fin mgs among UAD sonography is a good tool for
(13) Observational  India women estation notch UAD those, 84.2% developed PE. Sensitivity and carly diagnosis of PE
8 ' specificity for PE were 84.2% and 83%. v diag '
Wi ho developed PE had significantl
. 'omen W o develope ad SIBMCANYY ™ ) AD is a more specific screening tool
. ) To evaluate the efficacy of higher uterine Pl and Rl and lower B-hCG levels. L
First trimester . . ) . . .. than serum B-hCG for predicting PE.
Mohammed O Cohort Eavpt 388 pregnant (11 to 14 weeks PI, Rl, and diastolic maternal UAD versus serum Uterine Pl and RI showed higher specificity Combining both methods enhances
(2022) (14) 8YP women ) notch B-hCG during the first trimester  than B-hCG for predicting PE. Combined use of o & o
of gestation) . . ) o predictive accuracy, especially in early
in predicting PE. Doppler and B-hCG improved sensitivity (81% reonanc
for PE) compared to individual tests. preg 8
5% of participants developed PE. Ab |
Evaluate the predictive value o of participants ?V? ope ‘nAorma Doppler ultrasound, particularly the
of uterine and umbilical arte UAD was more predictive than umbilical terine artery notch and umbilical
uteri umbili r uteri r umbili
DhakarV (2017) Prospective ) 100 high-risk 26-32 weeks of  S/D ratio, Rl, and o Y Doppler alone. Diastolic notch had the highest y‘ ) ) o
. India ) : ) Doppler findings for PE and . o artery S/D ratio, is useful in predicting
(15) observational pregnant women  gestation diastolic notch i sensitivity (60%) among uterine indices. .
compare the efficacy of both . . . PE. Umbilical artery Doppler was found
. Combined abnormal uterine and umbilical L
Doppler modalities. . ) to be more predictive overall.
Doppler had a 100% association with PE.
70% of lamptic patients had positi
. To determine the diagnostic ° O‘ prfeec amptic patients ha p(.)5| '|v.e UAD sonography is a reliable and non-
Arjmand A (2024) . . 125 pregnant . UAD findings. The UAD showed a significant . . L
Cross-sectional  Pakistan Second trimester  UAD notch accuracy of UAD for PE . . . L invasive tool for the early prediction
(16) women X association with PE, with a sensitivity of 75%
screening. o of PE.
and a specificity of 86%.
14% of participants developed PE. The
UAD, ially the diastolic notch, i
Pereira PM (2020)  Prospective ) 100 singleton 18-22 weeks of  PI, RI, and diastolic  To evaluate the role of UAD in  sensitivity and specificity of PI, RI, and diastolic espeae} Y 'e fastolic no C, ,IS
India ) . - a useful non-invasive tool for predicting
(17) cohort pregnancies gestation notch predicting PE. notch were (37.5%, 21.4%, 35.7%) and PE
(90.6%, 91.8%, 98.8%), respectively. ’
- ch evaluate the potential of first- Pl alone predicted PE with 61.5% sensitivity UAD is a us<?fu'l non—i'nvas.ive s'creening
. First trimester Pl and presence of  trimester UAD ultrasonography s . ) tool for predicting PE in high-risk
Oancea M (2020)  Prospective . 120 pregnant . ) . L ) and 63.8% specificity. Adding a bilateral notch . ; . .
L Romania (11-14 weeks of bilateral diastolic ~ for early prediction of PE in at- ) ) - ... . pregnancies, particularly in settings
(18) longitudinal women ) . ) slightly improved prediction to 65.4% sensitivity =~ ° =
gestation) notch risk pregnant women, especially s with limited access to advanced
. . and 66% specificity. ) )
in low-resource settings. biomarker testing.
To determi d
) o determine an cor’r?pal"e PE was observed in 34.9% of participants. Pl Doppler findings, especially PI >1.2,
During antenatal the accuracy of UAD indices . L o . . S
. L . ) . >1.2 had the highest predictive validity, witha  are effective in predicting severe PE
Patwa PA (2022) Prospective . 195 pregnant care, primarily PI, RI, S/D ratio, in predicting PE and adverse . . .
India sensitivity of 64.71% and specificity of 71.65%. and adverse outcomes, making UAD a

(19)

cross-sectional

women

in the second
trimester

and diastolic notch

pregnancy outcomes among
women with clinical suspicion
of PE.

The S/D >2.85 also showed moderate predictive
power.

valuable screening tool in both high-
and low-risk pregnancies.
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Table 1. Continued

First author . Publication Sample size and  Time of Sonographic L
L. Study design . Objective Results Overall outcomes
(Publication year) place population assessment parameter
60 women (30 To assess the correlation of
. W ( o . : Abnormal RI, PI, and diastolic notch were found UAD can serve as a surrogate
. Prospective early-onset . UAD findings with maternal and . . o
Chilumula K . . During PI, RI, and ) in the early-onset group (63.3%, 30%, and marker for risk stratification in severe
observational  India and 30 late- . ) neonatal outcomes in early- and . .
(2021) (20) pregnancy diastolic notch L 80%) and the late-onset group (50%, 33%, and  preeclampsia, especially in early-onset
study onset severe late-onset preeclampsia with )
k 40%), respectively. cases.
preeclampsia) severe features
23 women (19.17%) had abnormal Doppler UAD analysis, specifically elevated PI,
Mallaiah PK Observational  India 120 antenatal 16-24 weeks of  PI, RI, and diastolic ~ Evaluate the sensitivity of UAD  findings; among them, 82.6% developed PE. RI, and persistent notching, is a useful
(2022) (21) women gestation notch in the early detection of PE. Sensitivity and specificity for PE were 83% and  non-invasive screening tool for early
85%. detection of PE.
Te luate the effi f UAD  18% developed PE; 56% of these had abnormal . . .
Tarifi AO (2023) Prospective . . 138 pregnant 11-14 weeks of  PI, RI, and diastolic O evaiud e‘ ©e I,C%Cy © ° eve. ople ° 0_ . ‘ese ada n-o‘r . ® First-trimester UAD ultrasound is
Saudi Arabia . ultrasound in predicting PE Doppler findings. The sensitivity and specificity o o
(22) cohort women gestation notch . o effective in early PE prediction.
during the first trimester. were 80% and 84%.
Second trimester To assess the role of UAD Elevated Rl in the second trimester was UAD findings in the second
Thakur M (2019) Prospective India 100 pregnant (18-24 weeks of PI, RI, S/D ratio, waveform analysis in the second  significantly associated with later development  trimester can serve as a moderately
(23) observational women ation) and diastolic notch  trimester for predicting PE in of PE. Sensitivity and specificity of UAD were strong predictor for PE in high-risk
estatio
8 high-risk pregnancies. 84% and 55%, respectively. pregnancies.
. First trimester Assessing first-trimester UAD in  25% had abnormal PI (=1.5); 40% of these First-trimester UAD is a valuable, non-
Jayson J (2021) Prospective . 280 pregnant . L L . . .
(24) cohort India women (11-14 weeks of  PI predicting adverse pregnancy developed complications. Significant invasive tool for predicting adverse
gestation) outcomes. associations were found between Pl and PE. pregnancy outcomes, especially PE.
Out of 75 women, 56 (76.7%) developed PE.
Abnormal Rl was observed in 72% and Uterine ) )
. . UAD ultrasound, particularly uterine
. . I . . . artery notching was present in 56%. The o .
Shahid N (2021) Retrospective . 75 high-risk 20-26 weeks of Rl and diastolic To determine the role of UAD S s artery notching, is a useful screening
. Pakistan ) . o sensitivity and specificity of UAD ultrasound L L
(25) observational pregnant women  gestation notch ultrasound in predicting PE. S tool for predicting PE in high-risk
for predicting PE were 71.4% and 26.3%,
. . ) o women.
respectively. Notching had a higher specificity
(89%) than Rl alone.
15.5% of participants developed PE. Bilateral
notching and NDI > 0.14 were the most
. : .g W UAD indices, especially PI, bilateral
14-20 and Assessing the prognostic value predictive markers. Pl showed moderate notching, and NDI > 0.14, are effective
Panda S (2023) Prospective . 360 low-risk PI, RI, NDI, and g . prog o sensitivity and high specificity, while Rl had . & . Y .
India 20-28 weeks of . of UAD indices for predicting PE L ) S . predictors of PE in low-risk pregnancies,
(26) cohort pregnant women . diastolic notch ) . . low sensitivity but high specificity. Combined . )
gestation in low-risk pregnancies. particularly during the 14-20 week

indices (Pl + RI + Notch) yielded the highest
diagnostic accuracy (95%) and relative risk of

13.72.

period.
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Table 1. Continued

Management of preeclampsia

First author . Publication Sample size and  Time of Sonographic L.
.. Study design . Objective Results Overall outcomes
(Publication year) place population assessment parameter
‘ ' To assess Fhe rglationship A 11% of participanf[f develoPed eérly—onset PE. First-trimester UAD is a reliable,
) First trimester between first-trimester uterine Mean Pl was significantly higher in the PE group ) ) )
Mohamed HME Prospective 109 pregnant noninvasive screening tool for
. Egypt (11-14 weeks of Pl artery Pl and the development  (2.01) vs. the control (1.71). Best cutoff for PI o o
(2021) (27) observational women . L . . . predicting early-onset PE in high-risk
gestation) of early-onset PE in high-risk was > 2.03, with sensitivity 75%, specificity ’
regnancies.
pregnant women. 79%, and accuracy 79%. preg
697 pregnancies To study maternal risk factors PIH occurred in 8.18% of pregnancies (57
pres : Second trimester Y : L ‘! [ o Ot preg : ( UAD sonography can detect PIH in its
Sharma N (2018) ) followed (743 and UAD waveform in mid- cases: 25 early-onset, 32 late-onset). High Pl . )
Cohort India (20-23 weeks of Pl . . . o . . preclinical stage, especially early-onset
(28) waveforms B trimester singleton pregnancies  (>1.55) was significantly associated with PIH cases
i .
obtained) 8 to predict PIH. (Sensitivity: 91.23%, Specificity: 99.06%).
Doppler sonography in the second
. . Retrospective . Second trimester To investigate risk factors for The presence of the notch sign was an trimester is a valuable tool for early
Medjedovic E Bosnia and 80 pregnant Presence of notch

and prospective

(2021) (29) .
observational

Parry AH (2025)

(30) Observational

Herzegovina ~ women

342 pregnant
women

India

(after 22 weeks

of gestation) sign

First trimester
(11-14 weeks
gestation)

Pl, RI, and diastolic
notch

PE from history, laboratory, and
Doppler ultrasound findings.

To assess the role of UAD in
screening for PE during the first
trimester of pregnancy.

independent predictor for PE and had a
sensitivity of 88.89% and specificity of 47.62%.

12.28% of participants developed PE. Mean

Pl was significantly higher in the PE group
(1.9455) versus the control (1.474). Best Pl
cutoff: > 1.622 had sensitivity 75%, specificity
86%, accuracy 80.5%, and AUC 0.896. Rl also
showed strong predictive value (AUC 0.920).
Bilateral notching was present in 88% of PE
cases versus 16% in controls.

prediction of PE, and the notch sign,
especially when bilateral, is a strong
predictor.

First-trimester UAD is a reliable,
noninvasive tool for early prediction
of PE.

Pl: Pulsatility index; RI: Resistive index; UAD: Uterine artery Doppler; PE: Pre-eclampsia; NDI: Notch depth index; S/D: Systolic/Diastolic; PIH: Pregnancy-induced hypertension; AUC: Area under the curve; ROC: Receiver operating

characteristic.
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a diastolic notch showing sensitivities from approximately
60% to 91% and specificities reaching up to 99%. These
findings support the routine integration of UAD into
antenatal screening programs as a noninvasive, cost-
effective tool for early risk stratification. Future research
should aim to establish standardized Doppler cutoff values,
develop multimodal screening algorithms, and assess how
Doppler-guided interventions influence maternal and
fetal outcomes, thereby improving the management and
prognosis of PE.
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