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ABSTRACT

Background: Fetal Growth Restriction (FGR) is a significant pregnancy complication associated with increased risks of
perinatal morbidity and Mortality. Understanding maternal, fetal, and neonatal outcomes in FGR pregnancies is crucial for
optimizing clinical management.

Objective: This study aims to compare the outcomes of pregnancies complicated by FGR and to identify key factors
influencing these outcomes.

Methodology: A retrospective observational study was conducted at the Department of Obstetrics and Gynaecology,
Nalanda Medical College and Hospital, Patna for a period of Sep 2023 to Oct 2024. 150 singleton pregnancies diagnosed
with FGR between 28 and 40 weeks of gestation were analyzed. Data were collected on maternal factors (age, parity,
comorbidities), fetal parameters (birth weight, Apgar scores, Doppler findings), and neonatal outcomes (NICU admission,
morbidity, Mortality). Statistical analysis was performed using SPSS, with significance at p < 0.05.

Results: Hypertensive disorders, particularly preeclampsia, were observed in a significant proportion of mothers. Cesarean
section rates were notably high, reflecting the need for timely delivery in FGR cases. Fetal outcomes showed a
predominance of low and very low birth weights, with abnormal Doppler findings in 50% of cases. Neonatal outcomes
included high rates of NICU admission due to respiratory distress syndrome, sepsis, and hypoglycemia, with a neonatal
mortality rate of 9.3%. Comparative analysis revealed that the severity of FGR and earlier gestational age at delivery were
associated with poorer outcomes.

Conclusion: This study underscores the substantial burden of FGR on maternal, fetal, and neonatal health. Early detection
through rigorous antenatal screening, timely interventions, and robust neonatal care are critical to improving outcomes.
The findings highlight the need for individualized management strategies and the importance of enhancing antenatal and
neonatal care facilities. Future research should focus on long-term outcomes and refining clinical guidelines for FGR
management.

Keywords: Fetal Growth Restriction, Perinatal Outcomes, Pregnancy Complications, Neonatal Morbidity, Obstetric
Management.

INTRODUCTION disproportionately affect their populations [3]. FGR is high
in India, ranging from 10% to 30%, depending on location
and population. Insufficient prenatal care due to
socioeconomic inequality, hypertension, anemia, and
maternal malnutrition. Even with advances in obstetric
care, FGR is still common, highlighting the need for local
research and intervention strategies [4]. FGR-complicated
pregnancies must be studied for many reasons. FGR
indicates placental insufficiency, which can harm the

Fetal growth restriction occurs when a baby cannot reach
full size inside the mother's body. FGR is detected when
the estimated fetal weight is below the 10th percentile for
gestational age and is associated with higher perinatal
morbidity and mortality [1]. Hypertension, placental
insufficiency, chromosomal abnormalities, infections, or
both mother and fetus may cause it. FGR can cause

neurodevelopmental delays, metabolic disorders, and
cardiovascular diseases in neonates, complicating
pregnancy management. FGR remains a global public
health issue [2]. According to the WHO, FGR causes 20-
25% of stillbirths worldwide. Nutritional deficiencies, lack
of prenatal care, and untreated maternal health issues
increase rates in developing countries, which

mother and child. Understanding these outcomes helps
healthcare providers make better decisions about neonatal
resuscitation, postnatal care, and delivery timing and
method [5]. More importantly, research like this can help
identify vulnerable populations and develop public health
policies to mitigate FGR issues. Neonatal, maternal, and
fetal outcomes can help healthcare systems improve
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prognosis and resource allocation by revealing how
medical interventions affect natural outcomes [6].

Despite extensive research on FGR's causes and effects, its
effects are poorly understood, especially in resource-poor
countries like India. Because high-income countries have
better diagnostic equipment and prenatal care, FGR
research is mostly limited to them [7]. Malnutrition,
delayed diagnosis, and inadequate neonatal care increase
FGR in low- and middle-income countries, so these studies
may not apply there. Although the literature has a lot of
data on FGR and perinatal Mortality, there is little on
maternal complications, neonatal morbidity, and long-term
developmental effects. FGR diagnostic criteria are not
universally accepted, which hinders research methods and
data collection in diverse populations [8]. India's
healthcare system is often overburdened and lacks
resources, so evidence-based FGR pregnancy solutions are
needed now. Understanding the local context and how it
affects practice can improve maternal and neonatal health
outcomes [9]. To fill these gaps, this study will examine
FGR-complicated pregnancy outcomes for the mother,
fetus, and newborn.

This study compares the outcomes of the mother,
fetus, and newborn in FGR-affected pregnancies to better
understand the risks and complications. A cohort of FGR
pregnancies will be analyzed to provide practical insights
into high-risk management and prognosis. Determine the
frequency and severity of newborn issues like low birth
weight, respiratory distress, and NICU admission. Find out
how FGR severity affects perinatal Mortality. FGR-related
maternal complications include hypertension,
preeclampsia, and cesarean sections. Examine how FGR
affects labor and delivery, including premature and
emergency measures. Determine how many babies spent
time in the neonatal intensive care unit. Examine how birth
weight, gestational age, and Apgar scores affect neonatal
outcomes. The study's main objective is to improve
knowledge of managing FGR pregnancies in Indian
tertiary care hospitals. The findings will inform clinical
practice and future studies on FGR-affected pregnancies.

METHODOLOGY

Study Design: This retrospective observational study
examines how FGR affects mothers, fetuses, and
newborns. Here we chose a retrospective design to use
clinical data and efficiently evaluate outcomes across
many cases. This observational study can reveal patterns,
correlations, and risk factors in clinical settings.

Study Setting: The research was conducted at department
of Obstetrics and Gynecology, Nalanda Medical College
and Hospital Patna. Tertiary care hospitals deals with high-
risk pregnancies, including FGR. Due to advanced
diagnostic tools and neonatal intensive care facilities, this
setting allows for structured and detailed analysis of FGR
pregnancies.

Study Population: The study population included
Nalanda Medical College and Hospital patients with FGR
during pregnancy and delivery. Because these women are
involved, this study covers both clinically and ultrasound
confirmed FGR pregnancies.

Sample Size: This study included 150 FGR cases. The
sample size was determined by the feasibility of collecting
detailed data for comprehensive analysis and the
availability of records meeting inclusion criteria. Despite
clinical presentations and interventions varying, a sample
of this size has enough statistical power to identify
significant outcomes.

Inclusion Criteria

e Only singleton pregnancies were included to
eliminate the confounding effects of multiple
gestations associated with their own set of
complications and growth patterns.

e (Cases were included only if FGR was diagnosed
based on clinical assessment and ultrasound findings,
such as an estimated fetal weight below the 10th
percentile for gestational age or abnormal Doppler
studies indicating placental insufficiency.

e Pregnancies within this gestational age range were
included to cover the late second trimester through
term, ensuring a comprehensive analysis of FGR
across a critical period of fetal development.

Data Collection: Pharmaceutical records were analyzed
using a structured data extraction form. The dataset was
complete because it included mother, fetus, and newborn
variables. Clinical and demographic details for the mother
included age, parity, comorbidities (such as hypertension
or diabetes), and delivery method. We examined these
factors to determine if they affected FGR severity and
pregnancy outcome. We recorded the fetus' estimated
weight, gestational age at delivery, newborn weight, and
Apgar scores at | and 5 minutes. Umbilical artery flow and
cerebroplacental ratio abnormalities on Doppler
ultrasound were used to assess the severity of placental
insufficiency. The neonatal data set included NICU
admission, length of stay, complications like respiratory
distress syndrome, hypoglycemia, sepsis, and death. These
factors were examined to understand FGR's immediate
effects on newborns.

Statistical Analysis: Data analysis used SPSS (Statistical

Package for the Social Sciences). We used statistical tests
to see if the groups' results differed or correlated. For
categorical variables, we used percentages and
frequencies; for continuous variables, means, and standard
deviations. Chi-square was used to compare groups on
categorical variables like NICU admission rates and
delivery methods. Our t-test examined differences in
continuous variables like Apgar scores and birth weight. A
p-value below 0.05 indicated statistical significance. This
threshold ensures that the observed differences are real
associations or effects rather than random chance.

Ethical Considerations: Due to the use of medical
records, this retrospective study did not require patient
consent. However, the institutional ethics committee
obtained ethical approval to ensure ethical research.
Patient data was anonymized during extraction and
analysis to protect confidentiality.

Rationale for the Methodology: This methodology was
developed to understand FGR-complicated pregnancy
outcomes. The study finds patterns and associations in
clinical data using retrospective observation, saving time
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and money. Strong statistical analysis improves results
validity and reliability, while inclusion and exclusion
criteria ensure a well-defined research population.

RESULTS

Below is a detailed representation of the results of the
study in tabular form, along with an interpretation of the

cases did. This difference was highly significant (p <
0.001). In severe FGR, 76.7% of neonates required NICU
admission, while in mild FGR, 52.2% did. The neonatal
mortality rate is 15.0% in severe FGR cases compared to
5.6% in mild cases, reflecting the higher risk.

Table 4: Comparative Analysis

: Parameter Mild Severe p-
findings for each outcome category. FGR FGR value
Table 1: Maternal Outcomes (n=90) | (n=60)
Maternal Outcome Frequency | Percentage Cesarean  Section | 62.2 70.0 0.32
m=150) | (%) (%)
Hypertension 55 36.7 Birth Weight < | 72.2 100.0 <0.001
Preeclampsia 42 28.0 2,500 g (%)
Cesarean Section 98 65.3 NICU  Admission | 52.2 76.7 0.01
Vaginal Delivery 52 34.7 (%)
Postpartum Hemorrhage | 18 12.0 Neonatal Mortality | 5.6 15.0 0.04
(PPH) (%)
Hypertension (36.7%) and preeclampsia (28.0%) were the DISCUSSION

most common maternal hypertensive disorders in FGR
pregnancies. Due to increased obstetric risks and the need
for rapid deliveries in FGR cases, cesarean sections were
the most common delivery method (65.3%). In 34.7% of
FGR pregnancies, vaginal delivery was possible with
careful monitoring.

Table 2: Fetal Outcomes

Fetal QOutcome Frequency | Percentage
(n=150) (%)

Birth Weight <2,500 g 130 86.7

Birth Weight < 1,500 g 28 18.7

Apgar Score < 7 (at 1 | 48 32.0

min)

Abnormal Doppler | 75 50.0

Findings

About 90% of the fetuses were born under 2,500 g, and
18.7% were very low birth weights. This means FGR has
a big impact on fetal growth. At 1 minute, 32.0% of
neonates had Apgar scores below 7, indicating they
struggled to adjust. Half of the cases had abnormal Doppler
results, supporting placental insufficiency as a major cause
of FGR.

Table 3: Neonatal Outcomes

Neonatal Outcome Frequency (n | Percentage
=150) (%)

NICU Admission 92 61.3

Neonatal Morbidity 85 56.7

Neonatal Mortality 14 9.3

FGR-related complications required extensive care, so
61.3% of neonates were admitted to the NICU. In 56.7%
of neonates with respiratory distress syndrome, sepsis, or
hypoglycemia, neonatal morbidity occurred. FGR is
dangerous, especially for premature babies and those with
abnormal Doppler results, as the neonatal mortality rate is
9.3%.

Despite having a higher rate of 70.0%, severe FGR was not
statistically significant. All severe FGR cases had birth
weights under 2,500 g, while only 72.2% of mild FGR

Key Findings: The study highlights the serious issues that
can arise during Fetal Growth Restriction (FGR)
pregnancies, which can affect both mother and baby. The
prevalence of hypertensive disorders, especially
preeclampsia, in maternal outcomes shows that placental
dysfunction affects maternal health. Cesarean sections
were performed at an alarming rate due to the high risk of
complications. From the fetal perspective, low birth weight
was the most common finding, with many newborns
classified as having a very low birth weight (<1,500 g). In
50% of cases, abnormal Doppler results indicate
uteroplacental insufficiency, which affects FGR
syndrome. Most neonates were admitted to the NICU for
respiratory distress syndrome, sepsis, and hypoglycemia,
indicating high morbidity. The neonatal mortality rate
reflects severe FGR but also shows the need for better
prenatal and perinatal care.

Comparison with Literature: This study confirms
previous findings linking FGR to maternal hypertension.
Research shows that preeclampsia and gestational
hypertension, which decrease placental blood flow, are
major causes of FGR. This study found a high cesarean
section rate, like worldwide data. Preterm or emergency
deliveries are needed in many FGR cases to prevent
stillbirth or neonatal compromise. It is well known that
fetal growth restriction pregnancies result in low birth
weight. [10] and [11] research has shown that many
newborns have low or extremely low birth weights. In 50%
of cases, the abnormal Doppler findings support previous
research that Doppler ultrasonography can detect placental
insufficiency and predict poor outcomes. The need for
NICU admission and neonatal Mortality is consistent with
prior research on FGR pregnancies, especially in low-
resource settings. Severe FGR has consistently been linked
to higher neonatal Mortality. The study center's improved
NICU care and early interventions may explain the lower
neonatal mortality rate (9.3%) compared to previous
studies.

Clinical Implications: The findings have clinical
significance. Due to the association between FGR and
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hypertension, women at high risk of hypertension or
preeclampsia  should undergo extensive prenatal
monitoring. Early clinical examination, ultrasound, and
Doppler detection of FGR improve mother-child
outcomes. Our high cesarean section rate shows that
managing FGR pregnancies is difficult, especially when
abnormal Doppler findings or maternal comorbidities are
present. Though cesarean delivery can save lives,
individualized decision-making should be prioritized to
avoid unnecessary interventions. Due to the high number
of FGR-related NICU admissions, a well-equipped
neonatal care facility is essential. These neonates can
benefit from antenatal corticosteroid administration,
timely delivery, and specialized postnatal care.
Limitations of the Study: Despite its strengths, this study
has several limitations. The retrospective design makes
causality difficult to prove, and existing records may have
missing or incomplete data. Because this was a single-
center study at Nalanda Medical College and Hospital in
Patna, India, its results may not apply to other areas or
healthcare systems. The sample size is sufficient for trend
detection, not subgroup analyses or uncommon
complications. The research focused on short-term
maternal, fetal, and neonatal outcomes. Unfortunately, this
study did not account for the need to follow FGR neonates
for a long time to study their neurocognitive outcomes,
development, and growth.

Future Research: Future research should use multi-center
prospective studies to reduce selection bias and improve
generalizability. Standardized FGR diagnosis and
management protocols can enhance consistency and
comparability across settings. Long-term developmental
outcomes of FGR-affected children must be studied to
understand its effects fully. Biomarkers and advanced
Doppler can detect and stratify FGR pregnancies early.
Future research should examine how these advances
improve perinatal outcomes. Researchers should
investigate the financial and mental effects of FGR
pregnancies on families to understand the condition better.
The study found that FGR harms mothers, unborn children,
and neonates. Better prenatal monitoring, early
intervention, and strong neonatal care reduce FGR risks.
Filling research gaps and creating evidence-based
guidelines can improve FGR pregnancy outcomes.

CONCLUSION

This study illuminates the health effects of FGR on
mothers, babies, and newborns and the consequences of
FGR-affected pregnancies. The high prevalence of
hypertensive disorders, especially preeclampsia, among
maternal outcomes highlights placental dysfunction's role.
The increased rate of cesarean deliveries shows that timely
and frequent emergency interventions are needed to
protect the mother and fetus. Fetal outcomes show a clear
trend of low and extremely low birth weights, supporting
VLBW's clinical importance as a major cause of perinatal
morbidity. Doppler abnormalities, in many cases, support
the idea that poor uteroplacental perfusion causes
complications. In extreme cases, fetal growth restriction
(FGR) increases the risk of neonatal death, NICU

admission, respiratory distress syndrome, sepsis, and
hypoglycemia. These results have major medical treatment
implications. Doppler studies and other advanced
diagnostic tools should be used with thorough prenatal
screening to detect FGR early. This allows timely
implementation of prenatal corticosteroid administration,
optimal delivery timing planning, and close monitoring.
FGR-related neonatal Mortality and morbidity can be
reduced by improving neonatal care facilities and NICU
access. The retrospective design and single-center setting
are drawbacks, but the study is useful for clinical practice
and future research. It emphasizes the importance of
customized management that addresses FGR's severity and
related issues. This study underscores the need for
integrated antenatal and neonatal care to address FGR
challenges. Early detection, appropriate interventions, and
postnatal support can reduce the burden of this high-risk
pregnancy complication and improve maternal and
neonatal outcomes. Future research should examine long-
term effects and improve evidence-based
recommendations to serve affected families best.
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