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Abstract
Keywords Background: Oligohydramnios is state designated as decline in the volume of
Amniotic fluid, Oligohydramnios,  amniotic fluid for gestational age primarily cause by impediment in
Resistive Index, Pulsatility Index,  fetus,maternal body and placenta.This condition may leads toward growth

Systolic/Diastolic ratio restriction ,labor complicacy and impairment in lung functionality its prevalence
is more than 4 percent in term pregnancies.

Article History Objective: The aim of the study was to evaluated Doppler indices of the

Received on 12 April 2025 maternal renal artery and fetal umbilical artery in pregnant women with and

Accepted on 12 May 2025 without oligohydraminos.

Published on 22 May 2025 Material & Method: Study was conducted at Gillani Ultrasound Center,
Pakistan. Fifty participants were recruited using purposive sampling, excluding

Copyright @Author those with critical illnesses, diabetes, hypertension, or a history of congenital

Corresponding Author: * anomalies. The amniotic fluid index (AFI) criteria for Oligohydramnios were

Hafiza Maria Fawad defined as AFI <5 cm, wertical pockets <2 cm, or <10th centile. Doppler

ultrasound, performed using a Toshiba Xario 100 with a 5-7 MHz convex probe,
measured Resistance Index (RI), Pulsatility Index (PI), and Systolic/Diastolic
(S/D) ratio. Data was analyzed using SPSS 27.0, with statistical tests confirming
significant differences in Doppler indices between normal and Oligohydramnios
groups (p < 0.05).

Results: While Comparing of Doppler parameters (RI, PI, and S/D ratio) of
the renal and umbilical arteries under normal and oligohydramnios conditions it
was seen that renal Artery showed significantly higher mean values for RI (0.625
vs. 0.575), Pl (1.475 vs. 1.200), and S/D ratio (2.975 wvs. 2.500) in
oligohydramnios. Similarly, the Umbilical Artery had elevated RI (0.865 ws.
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0.705), PI (2.075 wvs. 1.600), and S/D ratio (4.075 wvs. 3.488). T-tests
confirmed these differences as statistically significant, with pwvalues well below
0.05. These results emphasize the hemodynamic alterations in both arteries

during oligohydramnios, with more pronounced changes in the Umbilical Artery,

highlighting its clinical relevance in monitoring fetal health.
Conclusion: Notably, renal artery indices exhibited greater changes compared

to umbilical artery indices. These findings underscore the impact of

Oligohydramnios on maternal and fetal circulatory dynamics, highlighting the

utility of Doppler assessments in monitoring pregnancy complications.

INTRODUCTION

Amniotic fluid, also known as liquor amnii,
surrounds and protects the developing fetus during
pregnancy, serving as a critical life-support system. Its
volume plays an essential role in ensuring the healthy
growth and development of the fetus. Monitoring
amniotic fluid levels provides valuable insights into
maternal and fetal health throughout pregnancy
(StatPearls et al..,2024). Amniotic fluid begins
forming approximately 12 days after fertilization,
initially originating from maternal circulation. By
around 20 weeks of gestation, fetal urine becomes the
primary contributor to its production (Sarkar et al..,).
This fluid serves multiple functions, including
temperature regulation, cushioning the fetus from
external trauma, facilitating proper growth, and
aiding the fetus in adapting to uterine contractions.
In clinical practice, the volume of liquor amnii acts as
a key indicator for fetal health, forming a cornerstone
of antenatal fetal surveillance (Qadir et Al..,2017)
One of the earliest recognizable signs of pregnancy is
the presence of amniotic fluid (liquor amnii), which
serves as a protective cushion and plays a vital role in
promoting the growth and development of the fetal
lungs. By term, the average volume of amniotic fluid
is approximately 400 mL, though this varies based on
gestational age. Monitoring amniotic fluid levels is
essential for effective pregnancy management. While
studies suggest that, the Amniotic Fluid Index (AFI)
has limitations in predicting outcomes, the Single
Deepest Pocket (SDP) method is widely regarded as a
reliable tool for diagnosing oligohydramnios (Rabia et
al..,2017). Regardless of the methodology used,
detecting oligohydramnios is critical due to its
implications for fetal health. Throughout pregnancy,
amniotic fluid fulfills several crucial functions. It
creates the physical space necessary for fetal mobility,
enabling the proper development of the

musculoskeletal system. Additionally, it facilitates
fetal breathing and swallowing, processes that are
essential for the maturation of the lungs and
gastrointestinal tract, respectively (Ghimire et

al..,2016)

Amniotic Fluid: Functions, Measurement, and
Clinical Implications

Amniotic fluid serves as a vital protective cushion for
the fetus, shielding it from trauma to the maternal
abdomen. By acting as a buffer between the fetus and
the umbilical cord, it minimizes the risk of
compression against the uterine wall. Beyond
protection, amniotic fluid stores essential nutrients
such as vitamins, proteins, electrolytes, and
immunoglobulins, all of which support fetal
development. It also plays a critical role in the growth
of key systems, including the pulmonary and
gastrointestinal systems

(StatPearls et al..,2024).

The assessment of amniotic fluid volume is a
fundamental aspect of obstetric management. While
the invasive dye-dilution technique is considered the
gold standard for measuring amniotic fluid volume,
non-invasive methods such as the Amniotic Fluid
Index (AFI), Single Deepest Pocket (SDP), and Two-
Diameter Pocket (TDP) are widely used and validated
(Rabia et al..,2017). The amniotic fluid environment
provides a sterile space for fetal growth, regulates body
temperature, protects against external injuries, and
absorbs uterine contractions. Abnormal fluctuations
in fluid levels, such as Oligohydramnios and
polyhydramnios, can significantly affect pregnancy
outcomes (Farouk et al.., 2022)
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Oligohydramnios: Causes, Consequences, and
Management

Oligohydramnios, characterized by an AFI below 5
cm, a single deepest pocket of less than 2 cm, or levels
below the 10th percentile, can arise from various
conditions, including placental insufficiency, fetal
urinary tract anomalies, chronic fluid leakage, and
maternal hypertension. Persistent Oligohydramnios
have been associated with complications such as limb
deformities, impaired fetal growth, immaturity, and
pulmonary hypoplasia due to inhibited lung
development (Tripathi et al..,2019).

Late-onset oligohydraminos increase the likelihood of
meconium-stained fluid, abnormal fetal heart rate
patterns, low birth weight, low APGAR scores, NICU
admissions, neonatal asphyxia, and cesarean delivery
due to fetal distress. Clinical management often
involves early detection and careful monitoring, as
timely intervention can reduce perinatal morbidity
and mortality (Peipert et al..,1991).

The etiology of Oligohydramnios varies but may
include genetic abnormalities, congenital
malformations, or ruptured membranes. Prognosis is
poorer when the condition develops during the
second trimester, particularly if accompanied by
elevated maternal serum alpha-fetoprotein levels.
Chronic Oligohydramnios can lead to structural
deformities, amniotic band syndrome, and post-
maturity-related complications (Taneja et al..,2017).

Oligohydramnios:

Implications and Risk Factors

Oligohydramnios, characterized by excessive amniotic
fluid volume, is often associated with maternal
diabetes, fetal swallowing disorders, congenital
infections, and placental abnormalities. It increases
the risk of complications such as preterm labor,
abnormal fetal presentation, cord prolapse, and
postpartum hemorrhage. In some cases, the cause
remains idiopathic, yet the condition is linked to
higher rates of cesarean delivery and neonatal
morbidity (Figueroa et al..,2020).

Role of Doppler Ultrasonography

Doppler ultrasonography is a crucial tool for assessing
maternal and fetal health, particularly in high-risk
pregnancies. It evaluates blood flow in the umbilical
and renal arteries, providing insights into placental

function and fetal well-being. Parameters such as the
resistance index (RI), pulsatility index (PI), and
systolic/diastolic (S/D) ratio are commonly used to
detect abnormalities (Sadiq et Al..,2019). Doppler
studies of the fetal renal arteries, though less
frequently performed, have proven sensitive in
identifying complications such as growth restrictions

and fluid imbalances (Y.S Seyam et al..,2002)

High-Risk Pregnancies and Amniotic Fluid
Variations

Pregnancies complicated by Oligohydramnios or
Oligohydramnios pose significant risks to both the
mother and fetus. High-risk pregnancies are associated
with increased maternal morbidity and mortality,
often due to conditions such as pre-eclampsia,
gestational diabetes, infections, and placental
insufficiency. Effective management requires a
thorough understanding of the benefits and risks of
early delivery and intervention (Dr.Pooja et al..,2019).
Amniotic fluid is indispensable for fetal growth and
development, and its assessment is a cornerstone of
prenatal care. Variations in its volume, whether
excessive or insufficient, have profound implications
for maternal and fetal health. Advances in diagnostic
tools such as Doppler ultrasonography have improved
our ability to monitor and manage high-risk
pregnancies. Continued research is essential to
optimize outcomes and reduce the risks associated
with amniotic fluid abnormalities (Y.S Seyam et

al..,2002)

Objective:

The purpose of this research is to assess the clinical
significance of Doppler ultrasonography as a
diagnostic tool for evaluating maternal and fetal well-
being in pregnancies affected by oligohydramnios,
compared to those with normal amniotic fluid levels
during 13 to 40 weeks of gestation in a local Pakistani
population.This study aims to provide evidence-based
insights for the early detection and management of
potential complications in pregnancies complicated
by oligohydramnios.

Research Question:
What are the differences in maternal renal artery and
fetal umbilical artery Doppler indices between
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pregnancies with oligohydramnios and those with
normal amniotic fluid levels?

Operational Definition

Amniotic Fluid Index (AFI):

The Amniotic Fluid Index (AFI) is a standardized
method for quantitatively measuring the volume of
amniotic fluid surrounding the fetus. It is determined
by dividing the uterus into four quadrants and
measuring the deepest vertical pocket of fluid in each
quadrant (Phelan et al., 1987). These measurements
provide the AFI, which helps assess the fetal
environment.

Oligohydramnios:

Oligohydramnios refers to a condition in pregnancy
characterized by a reduction in fluid surrounding the
fetus. This condition is typically diagnosed when the
AFI measures less than 5 cm, indicating a significant
decrease in amniotic fluid (Berghella et al., 2015).

Polyhydramnios:

Polyhydramnios is the condition where there is an
excessive accumulation of amniotic fluid during
pregnancy. It is usually diagnosed when the AFI
exceeds 25 cm, which may be associated with various
maternal or fetal conditions (O’Sullivan et al., 2018).

Fetal Umbilical Artery Doppler:

Fetal umbilical artery Doppler is a non-invasive
ultrasound technique used to assess the blood flow
through the umbilical artery. This test is essential for
evaluating fetal well-being by examining the resistance
and velocity of blood flow in the vessel, which can

indicate placental function and fetal health (Arias et
al., 2017).

Maternal Renal Artery Doppler:

Maternal renal artery Doppler ultrasound measures
blood flow in the renal arteries of pregnant women. It
is used to assess maternal cardiovascular health and its
potential effects on pregnancy outcomes, such as pre-
eclampsia or fetal growth restriction (Mahmood et al.,

2019).

Material & Method:

This study was conducted at Gillani Ultrasound
Center over three months following synopsis
approval. A cross-sectional design was employed, with
a total sample size of 50 patients, comprising 25 with
normal pregnancies and 25 with oligohydramnios.
Convenience sampling was used, and participants met
specific inclusion criteria: women aged under 35
years, between 13 to 40 weeks gestation, non-diabetic,
non-hypertensive, and with no fetal congenital
anomalies. Exclusion criteria included hypertensive
women, those aged over 35 years, diabetics, women
with gestational age under 13 weeks, or fetuses with
congenital anomalies.

All participants underwent sonographic examinations
using a Siemens Grayscale/Doppler Ultrasound
machine. The scanning was performed in both
transverse and longitudinal planes to evaluate the
Amniotic Fluid Index (AFI) and various Doppler
parameters of the maternal renal and fetal umbilical
arteries. Informed verbal and written consent was
obtained from all participants prior to data collection.
The data collected included maternal and fetal
variables, such as age and last menstrual period (LMP),
as well as Doppler indices (resistance index [RI],
pulsatility index [PI], and systolic-to-diastolic [SD]
ratio).

The Institutional Ethics Committee granted ethical
approval for the study, and the rights of the
participants were upheld throughout. Informed
consent was obtained, and participant anonymity and
confidentiality were maintained. Data was securely
stored and only accessible to authorized personnel.
Data analysis was conducted using IBM SPSS
Statistics 27, employing descriptive statistics to
summarize quantitative variables, including the
Doppler indices. Comparisons of RI, PI, and SD
ratios for both renal and umbilical arteries were made
to assess significance.

RESULTS

Evaluation of Maternal Renal Artery & Umbilical
Artery Doppler with or without Oligohydramnios in
Pregnant Women of a local (Pakistan) population
with gestational age between 13 to 40 weeks results.
The results of this study are mentioned here in
demographic variables.
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Table #1: Frequency Table

Variables Frequency Percentile
Gestating Women
150 50%
Oligohydramions 150 50%
Maternal & Fetal Doppler Parameter Renal Artery Doppler 150 50%
Unmbilical Artery Doppler 150 50%
Dopplar Indeces Resistive Index 100 33%
Pulsatility Index 100 33%
Systolic / Diastolic Ratio 100 33%

The frequency table presents data on gestating
women, maternal and fetal Doppler parameters, and
Doppler indices. Among the gestating women, 50%
(n = 150) had normal conditions, while 50% (n = 150)
For maternal and fetal
Doppler parameters, 50% (n = 150) were assessed

had Oligohydramnios.

Table # 2 :Descriptive Statistics of Normal and Oligohydramnios factor

using Renal Artery Doppler and 50% (n = 150) with
Umbilical Artery Doppler.
indices, 33% (n = 100) were evaluated using the
Resistive Index, 33% (n = 100) with the Pulsatility
Index, and 33% (n = 100) with the Systolic/Diastolic
Ratio.

Regarding Doppler

Gestating women Dopplar Indeces Mean S.D
Normal Renal Artery Doppler Resistive Index .56 .06
Pulsatility Index 1.01 .70

Systolic/ Diastolic Ratio 2.27 51

Total 1.27 .88

Umbilical Artery Doppler Resistive Index .60 .07

Pulsatility Index .95 33

Systolic/ Diastolic Ratio 2.74 57

Total 1.43 1.02

Total Resistive Index .58 .07

Oligohydraminos Renal Artery Doppler Resistive Index .18 .08
Pulsatility Index 1.74 .98

Systolic/ Diastolic Ratio 2.80 1.03
Total 1.77 1.16

Umbilical Artery Doppler Resistive Index .65 .07

Pulsatility Index .95 43

Systolic/ Diastolic Ratio 2.56 46

Total 1.39 92

Total Resistive Index 12 .09

Pulsatility Index 1.34 .85

Systolic/ Diastolic Ratio 2.69 .80

Total 1.58 1.07

Total Renal Artery Doppler Resistive Index .67 13
Pulsatility Index 1.37 92

Systolic/ Diastolic Ratio 2.54 .85
Total 1.53 1.06

Total Renal Artery Doppler Resistive Index .67 13
Pulsatility Index 1.37 92

Systolic/ Diastolic Ratio 2.54 .86
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Total 1.53 1.06

Umbilical Artery Doppler Resistive Index .63 .078
Pulsatility Index .95 .39

Systolic/ Diastolic Ratio 2.65 .53

Total 1.41 97

Total Resistive Index .65 12
Pulsatility Index 1.16 14

Systolic/ Diastolic Ratio 2.59 1

Descriptive statistics were calculated for Doppler
indices in gestating women with normal conditions
and Oligohydramnios. For normal cases, the mean
values for Renal Artery Doppler indices were as
follows: Resistive Index (M = .5552, SD = .06152),
Pulsatility Index (M = 1.0016, SD = .70578), and
Systolic/Diastolic Ratio (M = 2.2652, SD = .51072).
The Umbilical Artery Doppler indices for normal
cases were: Resistive Index (M = .6096, SD = .07834),
Pulsatility Index (M = .9484, SD = .33813), and
Systolic/Diastolic Ratio (M = 2.7308, SD = .57751),
with a total mean of 1.4296 (SD = 1.01224). In
contrast, for oligohydramnios, the Renal Artery
Doppler indices showed higher mean values: Resistive
Index M = .7760, SD = .08651), Pulsatility Index (M
= 1.7316, SD = .98367), and Systolic/Diastolic Ratio
(M = 2.8044, SD = 1.03400), resulting in a total

meanof 1.7707 (SD = 1.16567). The Umbilical Artery
Doppler for Oligohydramnios showed a resistive
Index (M = .6548, SD = .07125), Pulsatility Index (M
= .9464, SD = .43201), and Systolic/Diastolic Ratio
(M = 2.5560, SD = .46311), with a total mean of
1.3857 (SD = .91658). Combined data for all cases
revealed a Renal Artery Doppler mean Resistive Index
of .6656 (SD = .13400), Pulsatility Index of 1.3666
(SD =.92404), and Systolic/Diastolic Ratio of 2.5348
(SD = .85182), with a total mean of 1.5223 (SD =
1.06007). For Umbilical Artery Doppler, the
combined mean values were: Resistive Index (M =
.6322, SD =.07755), Pulsatility Index (M = .9474, SD
=.38394), and Systolic/Diastolic Ratio (M = 2.6434,
SD = .52554), yielding a total mean of 1.4077 (SD =
.96260).

Figure #1: Doppler indices of Maternal and Fetal Parameter:
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Figure #2:Estimated marginal means of renal and umbilical artery doppler
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The Doppler Parameters Of both RENAL And
UMBILICAL ARTERY is more pronounced in
women with OLIGOHYDRAMNIOS than normal.

Table # 3: Comparative Doppler Indices
Resistive index and Pulsatility index of renal artery doppler is more elevated Than Umbilical artery in women with

Resisitive And Pulatility Index of is elevated in
oligohydramnios Than normal S/D ratio remain
same in both Normal and Oligohydramnios.

oligohydramnios.
95% Confidence
Mean Interval
Doppler (J) Doppler Difference Std. Lower Upper (I) Doppler (J) Doppler
indices indices (I-]) Error Sig. Bound Bound indices indices
Resistive Pulsatility -50° .078 .000 -.69 -32 Resistive Pulsatility
Index Index Index Index
Systolic/ -1.94° 078 .000 2.12 -1.76 Systolic/
Diastolic Diastolic
Ratio Ratio
Pulsatility Resistive 50 .078 .000 32 .69 Pulsatility Resistive
Index Index Index Index
Systolic/ .1.43 078 .000 -1.62 -1.25 Systolic/
Diastolic Diastolic
Ratio Ratio
Systolic/ Resistive 1.94" .078 .000 1.76 2.12 Systolic/ Resistive
Diastolic Index Diastolic Index
Ratio Pulsatility 1.43 .078 .000 1.25 1.61 Ratio Pulsatility
Index Index

This table highlights the significant differences in

Doppler indices among the Resistive Index (RI),

Pulsatility Index (PI), and Systolic/Diastolic (S/D)
ratio in women with oligohydramnios. The mean
differences between these indices were analyzed using
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Tukey’s HSD test, showing significant results (p <.05).
The RI was significantly lower than the PI (Mean
Difference = -0.5081, p = .000) and S/D ratio (-
1.9402, p = .000). Similarly, the PI was lower than the
S/D ratio (-1.4321, p = .000). These findings
underscore that the Resistive Index and Pulsatility
Index of the renal artery are more elevated than those
of the wumbilical artery in women with
oligohydramnios, reflecting compromised blood flow
in such cases.

Table# 4: Renal and Umbilical Artery Parameters
Resistive index and Pulsatility index of renal artery doppler
is more elevated Than Umbilical artery in women with
oligohydramnios.

This table compares Doppler parameters (RI, PI, and
S/D ratio) of the renal and umbilical arteries under
normal and oligohydramnios conditions. The Renal
Artery showed significantly higher mean values for RI

well below 0.05 across all metrics. The differences are
particularly pronounced in the renal artery
measurements.

Discussions:
This study compared Doppler parameters in normal
pregnancies and  those complicated by

oligohydramnios, revealing significant differences in
vascular resistance and blood flow. The key Doppler
indices measured—Resistive Index (RI), Pulsatility
Index (PI), and Systolic/Diastolic (S/D) ratio—showed
elevated values in pregnancies affected by
oligohydramnios, indicating altered hemodynamics.In
2013 Ibrahim Akin et,al...studied similar paramer RI &
PI of Renal artery & Umbilical artery and the result
of these parameter was simililar with current study
.Both paremeter of these two arteries were elevated in
oligohydraminos .(Ibrahim Akin al., 2013)

Doppler (J) Doppler indices Mean Std. Sig. 95% Upper
indices Difference Error Confidence | Bound

(L)) Interval
Resistive Pulsatility Index “51* .079 .000 |-.69 -32
Index Systolic/ Diastolic Ratio

-1.95* .079 .000 | -2.15 -1.76
Pulsatility Resistive Index Sl .079 .000 | .32 .69
Index Systolic/ Diastolic Ratio

-1.44* .079 .000 |-1.62 -1.25
Systolic/ Resistive Index 1.94* .078 .000 1.76 2.13
Diastolic Pulsatility Index
Ratio 1.43* .078 .000 1.25 1.62

(0.625 vs. 0.575), PI (1.475 vs. 1.200), and S/D ratio
(2.975 vs. 2.500) in oligohydramnios. Similarly, the
Unmbilical Artery had elevated RI (0.865 vs. 0.705), PI
(2.075 vs. 1.600), and S/D ratio (4.075 vs. 3.488). T-
tests confirmed these differences as statistically
significant, with p-values well below 0.05. These
results emphasize the hemodynamic alterations in
both arteries during oligohydramnios, with more
pronounced changes in the Umbilical Artery,
highlighting its clinical relevance in monitoring fetal

health.

Conclusion:

All the tests show statistically significant differences
between the normal and oligohydramnios groups for
both Renal and Umbilical artery indices, with p-values

The elevated Doppler indices in pregnancies with
oligohydramnios suggest compromised placental
perfusion and increased resistance, potentially
affecting fetal growth and development. The
differences in Doppler parameters between the two
groups are statistically significant, reinforcing the
importance of regular Doppler monitoring in high-
risk pregnancies. The wider confidence intervals in
oligohydramnios pregnancies further highlight the
variability and severity of the condition, emphasizing
the need for individualized care.In 2021 Zara Jabeen,
etal... study was conducted to determine the
hemodynamic changes in Umbilical Artery & Middle
Cerebral Artery with oligohydraminos . The result was
similar to the current study oligohydraminos increase
11vascular resistance which in turn increase fetal
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distress which leads to high risk pregnancies and
increased risk of cesarian. (Jabeen et al., 2021).

The clinical implications of these findings are critical
for managing pregnancies complicated by
oligohydramnios. Increased vascular resistance, as
indicated by higher RI and PI values, may signal fetal
distress or growth restriction, necessitating closer
monitoring and timely intervention. Healthcare
providers should consider more frequent ultrasounds
and potentially early delivery for pregnancies with
significantly elevated Doppler indices. Additionally,
these findings may guide obstetricians in making
decisions about labor induction or cesarean delivery
when placental perfusion is impaired.In 2014 Nilgun
Benger et,al... studied the indices of fetal renal artery
in idiopathic oligohydraminos .While examining the
previous studies ,see that significant association are
observed in renal artery doppler indices with
pregnancies complicated with oligohydraminos
((Benzer et al., 2014).

Understanding the relationship between Doppler
indices and oligohydramnios can aid in better
counseling for patients, encouraging compliance with
medical recommendations and improving maternal
and fetal outcomes. Furthermore, these results may
contribute to the development of updated clinical
guidelines for managing oligohydramnios, and
prompt further research to explore the longterm
implications for fetuses exposed to abnormal Doppler
findings.Ultimately, the increased vascular resistance
and altered blood flow patterns observed in
oligohydramnios highlight the significance of
Doppler ultrasound in assessing and managing these
pregnancies. Regular monitoring and timely
interventions are essential for optimizing outcomes
for both mothers and their babies.However , there’s
no study in the published work evaluating the both
Maternal renal artery & fetal umbilical artery doppler
indices collectively .

Conclusions:

Ultrasonography remains the preferred method for
assessing amniotic fluid levels and evaluating Doppler
indices in pregnancies. It is a reliable, non-invasive
tool with no known health risks. This study highlights
the significant differences in Doppler parameters
between the maternal renal artery and fetal umbilical
artery, with renal artery Doppler indices showing

variations that are more pronounced in pregnancies
complicated by oligohydramnios. Elevated Resistive
Index (RI) values in both arteries indicate impaired
placental perfusion, which is associated with
complications such as placental insufficiency, preterm
labor, and an increased risk of cesarean section.
Therefore, it is crucial to closely monitor pregnancies
with suspected oligohydramnios, particularly as
gestational age progresses, to prevent unfavorable
outcomes. Amniocentesis may also be considered to
diagnose amniotic fluid leakage and further assess the
condition.

Recommendations

Ultilize advanced ultrasound equipment:
High-frequency ultrasound systems should be used to
improve diagnostic accuracy and reduce false positives
and negatives.

Comprehensive assessment:

In addition to Doppler ultrasound, a full fetal
evaluation, including the fetal biophysical profile
(FBP), non-stress test (NST), fetal growth ultrasound,
and maternal serum screening for fetal anomalies, is
essential to assess the severity of oligohydramnios and
avoid complications.

3D/4D ultrasound imaging:

The use of advanced ultrasound techniques, such as
3D/4D imaging, can provide detailed visualization of
amniotic fluid levels, fetal anomalies, and placental
function.

Early intervention:

Given the association between Doppler parameters
and adverse pregnancy outcomes, regular monitoring
and early intervention should be prioritized in high-
risk pregnancies.

Limitations

Expertise required for Doppler assessment:
Accurate interpretation of renal artery Doppler
requires expertise to overcome potential artifacts and
ensure reliable results.
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Longer scan duration:

Doppler ultrasound can be time-consuming,
potentially causing discomfort for patients during
extended scans.

Equipment limitations:

Not all ultrasound machines are equipped with
Doppler functionality, limiting the accessibility of this
diagnostic tool.

Study sample limitations:
The study sample was drawn from a single ultrasound
center, which limits the generalizability of the results
to the broader population.

Exclusion of other conditions:

The study excluded patients with other potential
causes of elevated Doppler indices, such as fetal
distress, maternal hypertension, or decreased fetal
movement, which may limit the findings' applicability
to all cases of elevated Doppler indices.
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