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Background: Polyhydramnios is conventionally associated with
Article History maternal diabetes and fetal macrosomia. However, emerging
evidence suggests that birth weight outcomes in polyhydramnios are
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Revised: August 19, 2026 preterm birth and congenital anomalies.
Accepted: September 07, 2026 Objective: To investigate the unexpected finding that

Available Online:  October 06. 2026 polyhydramnios cases in a high-isk pregnancy cohort had lower birth
’ ’ weights than conventional expectations, and to examine the role of

preterm birth and congenital anomalies as driving factors.
Methods: This prospective observational study included 81 high-risk
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pregnant women categorized into three groups based on amniotic
Polyhydramnios, birth weight, preterm birth, fluid wvolume (AFV): Normal AFV (n=49), Oligohydramnios
congenital anomalies, macrosomia, amniotic (n=16), and Polyhydramnios (n=16). AFV was assessed using
fluid volume, high-risk pregnancy. Amniotic Fluid Index (AFI) and Single Deepest Pocket (SDP). Birth

weight, gestational age at delivery, Apgar scores, NICU admissions,
and maternal risk factors were recorded. Statistical analysis was
performed using Python 3.10.

Results: Polyhydramnios cases demonstrated a mean birth weight of
2.7 £ 0.5 kg, which was significantly lower than the normal AFV
group (3.1 = 0.4 kg) and contrary to the classical expectation of
macrosomia. This atypical pattern was attributable to a higher
frequency of preterm birth (mean gestational age 36.5 + 1.5 weeks)
and congenital anomalies (12.5% in polyhydramnios vs. 4.1% in
normal AFV). The correlation between AFI and birth weight was
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modest and negative (r = -0.251). NICU admission rates were
37.5% in polyhydramnios, primarily due to prematurity and
structural anomalies rather than fluid volume itself.

Conclusion: In high-risk pregnancies, polyhydramnios does not
uniformly lead to macrosomia. Preterm birth and congenital
anomalies are significant confounders that drive lower birth weights
in this subgroup. These findings challenge the conventional
macrosomia-centric paradigm and emphasize the need for etiology-
specific risk stratification in polyhydramnios management.

INTRODUCTION

Polyhydramnios, defined as an Amniotic Fluid Index (AFI) > 25 cm or Single Deepest Pocket (SDP) > 8
cm, complicates approximately 1-2% of pregnancies and is traditionally linked to maternal diabetes
mellitus, fetal gastrointestinal obstruction, neuromuscular disorders, and chromosomal abnormalities
(Ogunyemi & Friedman, 2024; Y. Liu et al.,, 2024). The pathophysiological mechanism in diabetic
pregnancies involves fetal hyperglycemia leading to osmotic diuresis and increased fetal urine output,
which classically results in macrosomia—a birth weight exceeding 4000 g (Horcas-Martin et al., 2025).
However, the relationship between polyhydramnios and birth weight is not monolithic. A growing body
of evidence suggests that the underlying etiology of polyhydramnios significantly modifies neonatal
outcomes. Idiopathic polyhydramnios, for instance, has been associated with preterm birth, placental
abruption, and congenital anomalies—factors that independently reduce birth weight (Kechagias et al.,
2024). Similarly, polyhydramnios coexisting with structural fetal anomalies often reflects impaired fetal
swallowing or neurological dysfunction, which may be accompanied by growth restriction rather than
overgrowth (Pagan et al., 2023).

This study investigates an unexpected finding from a prospective cohort of high-risk pregnancies:
polyhydramnios cases exhibited lower birth weights than conventional expectations. We hypothesize that
this atypical pattern is driven not by the fluid volume itself, but by a higher frequency of preterm birth
and congenital anomalies within the polyhydramnios subgroup. Using the data obtained from cohorts,
we challenge the macrosomia-centric paradigm and propose an etiology-specific framework for
interpreting birth weight in polyhydramnios.

2. Materials and Methods

2.1 Study Design and Setting

This prospective observational study was conducted at the Department of Obstetrics and Gynecology,
HBS Hospital, Islamabad, a tertiary care facility, over a 7-month period (June-December 2025). The study
was approved by the Institutional Review Board (IRB) of HBS Medical & Dental College and the
Research Ethics and Review Committee (RERC) of Ibadat International University, Islamabad.

2.2 Study Population

Eighty-one high-risk pregnant women with singleton or twin gestations (without discordant pathologies)
at >28 weeks of gestation were enrolled using non-probability consecutive sampling. High-risk status was
defined by the presence of at least one of the following: hypertension, diabetes mellitus, preeclampsia,
history of preterm birth, history of stillbirth, intrauterine growth restriction ((UGR), or congenital fetal
anomalies.

2.3 AFV Classification

AFV was assessed using both AFI and SDP. Participants were categorized as:
e Normal AFV: AFI 5-25 cm or SDP 2-8 cm (n=49)

¢ Oligohydramnios: AFI <5 cm or SDP <2 cm (n=16)

e Polyhydramnios: AFI > 25 cm or SDP > 8 cm (n=16)
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2.4 Data Collection

Maternal demographics, obstetric history, and high-risk factors were recorded via structured
questionnaire. Ultrasound measurements were performed by trained sonographers. Neonatal outcomes—
birth weight, Apgar scores (1 and 5 minutes), NICU admission, and complications—were recorded
immediately after delivery.

2.5 Statistical Analysis

Statistical analysis was performed using Python 3.10. Continuous variables were summarized as mean *
SD or median (range), and categorical variables as frequencies (%). Chi-square or Fisher's exact tests were
used for categorical comparisons; one-way ANOVA or Kruskal-Wallis tests for continuous variables.
Correlation analysis was performed using Pearson's r. A p-value < 0.05 was considered statistically
significant.

3. Results

3.1 Study Participants Overview

The mean maternal age was 30.11 * 6.46 years, and the mean gestational age at scan was 33.17 + 3.90
weeks. Approximately 52% of participants were multigravida (gravidity > 3). All participants were high-
risk by inclusion criteria. Table 1 summarizes baseline characteristics.

Table 1. Baseline demographic and clinical characteristics of study participants (n=81)

Variable Mean £ SD / n (%)
Maternal Age (years) 30.11 £ 6.46
Gestational Age at Scan (weeks) 33.17 + 3.90
Gravidity > 3 42 (=52%)
High-risk pregnancy 81 (100%)

3.2 Distribution of AFV Categories
Of the 81 participants, 49 (60.5%) had normal AFV, 16 (19.75%) had oligohydramnios, and 16
(19.75%) had polyhydramnios. Table 2 illustrates this distribution.

Table 2. Distribution of AFV categories

AFV Category n (%)

Normal AFV 49 (60.5%)
Oligohydramnios 16 (19.75%)
Polyhydramnios 16 (19.75%)

3.3 Correlation Analysis (Section 4.4)

Correlation analysis revealed a strong positive correlation between gestational age and birth weight (r =
0.75), reflecting expected fetal growth trajectories. AFI demonstrated a modest negative correlation with
birth weight (r = -0.251), indicating that lower AFI tended to be associated with reduced fetal mass.
However, birth weights among polyhydramnios cases were unexpectedly lower than conventional
expectations associated with diabetic pregnancies. Maternal age showed no clinically meaningful
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association with AFI, SDP, birth weight, or immediate neonatal outcomes. Table 3 and figure 1- 2 present

the correlation matrix.

Table 3. Correlation matrix among maternal age, gestational age, AFI, and birth weight

Variable Maternal Age Gestational Age AFI Birth Weight
Maternal Age 1 0.01 0.023 0.136
Gestational Age 0.01 1 0.117 0.75
AFI 0.023 0.117 1 0.251
Birth Weight 0.136 0.75 -0.251 1

Figure 1. Scatter plot of birth weight versus AF], stratified by AFV category (normal,
oligohydramnios, and polyhydramnios). The plot demonstrates substantial variability in birth weight
across AFI values, with polyhydramnios cases (green) showing lower-than-expected birth weights.
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Figure 2. Scatter plot of birth weight versus gestational age, colored by AFV category, showing the
expected rise in birth weight with increasing gestational age. Polyhydramnios cases (green) cluster at
earlier gestational ages, explaining their lower birth weights.
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3.4 Distribution of Maternal Comorbidities Across AFV Categories

Maternal comorbidities were distributed across all AFV categories. Notably, in the polyhydramnios
subgroup, congenital anomalies (n=2) and history of preterm birth (n=1) were observed more frequently
than diabetes alone (n=2). Table 4 presents these distributions.

Table 4. Distribution of major maternal risk factors across AFV categories

AFV Category HTN | Diabetes | Preeclampsia | Preterm | Stillbirth | IUGR | Congenital
Birth Anomalies
History

Normal (n=49) 10 5 7 7

Oligohydramnios | 6 2 2 2 1 1 1

(n=16)

Polyhydramnios 4 2 2 1 3 2 2

(n=16)

3.5 Neonatal Outcomes in Relation to AFV

Normal AFV cases had the highest mean Apgar at 1 minute (8.2 + 0.6), while oligohydramnios (6.4 +
1.1) and polyhydramnios (6.8 + 0.9) had significantly lower scores. NICU admission rates were 12.2%
for normal AFV, 43.7% for oligohydramnios, and 37.5% for polyhydramnios. In polyhydramnios,
NICU admissions were primarily due to preterm birth and congenital anomalies. Table 5 and Figures
3-4 present these findings.

Table 5. Apgar scores and NICU admission rates by AFV category

AFV Category Apgar (1 min) Apgar (5 min) NICU Admission (%)
Normal ~8.2 ~89 12.2%
Oligohydramnios "6.4 "1.2 43.7%
Polyhydramnios 76.8 1.5 37.5%

Figure 3. NICU admission status across AFV categories.
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Figure 4. NICU admission sub-categories across AFV groups, showing distribution of low Apgar, low
birth weight, observation-only admissions, and combined complications.
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3.6 Birth Weight Patterns — Key Findings

The analysis of birth weight revealed significant variation across AFV categories. Normal AFV cases had
a mean birth weight of 3.1 + 0.4 kg, consistent with expected normal weights. Oligohydramnios cases had
a significantly lower mean birth weight of 2.5 + 0.3 kg, reflecting fetal growth restriction. Critically, the
polyhydramnios group had a mean birth weight of 2.7 + 0.5 kg—lower than classical expectations for
diabetic pregnancies and significantly lower than the normal AFV group (p < 0.05).

This surprising trend is attributed to the higher frequency of preterm births and structural defects in this
subgroup, which are known to independently reduce fetal development. Figure 5 illustrates the AFI
distribution across AFV categories.
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Figure 5. Boxplot of AFI distribution across AFV categories, demonstrating expected differences in
AFI values among oligohydramnios, normal AFV, and polyhydramnios.

Table 6. Birth weight and gestational age at delivery by AFV category

AFV Category Mean Birth Weight (kg) Mean Gestational Age at Delivery (weeks)

Normal (n=49) 3.1+0.4 382+1.2
Oligohydramnios (n=16) 25+0.3 36.1+ 1.7
Polyhydramnios (n=16) 2.7+05 365+ 1.5

3.7 Gestational Age at Delivery

There was a marked difference in gestational age at delivery across the three AFV groups. Normal AFV
women delivered at a mean of 38.2 weeks. In contrast, oligohydramnios pregnancies delivered at a
mean of 36.1 + 1.7 weeks, and polyhydramnios at 36.5 + 1.5 weeks. These findings indicate that clinical
decision-making due to fetal distress, low biophysical parameters, or spontaneous preterm births
occurred more frequently in abnormal AFV groups.

3.8 Mode of Delivery

Normal AFV women had a 64.2% vaginal delivery rate and 35.8% cesarean section rate. Abnormal
AFV groups had significantly higher C-section rates: oligohydramnios (50%) and polyhydramnios
(68.75%). Polyhydramnios cases had the highest rate of cesarean delivery, usually due to
malpresentation, suspicion of macrosomia, cord prolapse, or recurrent indications. Table 7 presents
these data.

Table 7. Comparison of vaginal versus cesarean delivery across AFV categories

AFV Category Vaginal Delivery Cesarean Delivery
Normal (n=49) 31 18
Oligohydramnios (n=16) 8 8
Polyhydramnios (n=16) 5 11
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3.9 Composite Adverse Perinatal Outcomes

A composite adverse outcome index (at least one of: NICU admission, low Apgar score, or low birth
weight) was constructed. The composite adverse outcome rate was lowest in normal AFV (14.3%),
significantly higher in oligohydramnios (62.5%), and high in polyhydramnios (56.2%). Table 8 presents
these findings.

Table 8. Adverse pregnancy outcomes in various AFV categories

QOutcome Normal (n=49) | Oligohydramnios (n=16) | Polyhydramnios (n=16)
NICU Admission 5 9 3
Low Birth Weight (<2500 g) 4 6 3
Emergency C-Section 6 5 4

3.10 Predictors of Adverse Neonatal Qutcomes

Binary logistic regression identified oligohydramnios as a strong independent predictor of adverse
neonatal outcomes (OR = 3.8, p < 0.01), followed by polyhydramnios (OR = 2.9, p < 0.05). Maternal
hypertension was also a significant predictor (OR = 4.2, p < 0.01).

3.11 Interaction Between AFV and Maternal Risk Factors

In the oligohydramnios category, hypertensive disorders combined with oligohydramnios led to a 68%
NICU admission rate. In the polyhydramnios group, the presence of IUGR, stillbirth history, or fetal
anomalies raised the NICU admission rate to 54%. In contrast, women with normal AFV and no
significant comorbidities had only a 9% NICU admission rate.

Discussion

4.1 Atypical Birth Weight in Polyhydramnios: Challenging the Macrosomia Paradigm

The most striking finding of this study is that polyhydramnios cases had a mean birth weight of 2.7 + 0.5
kg—significantly lower than the 3.1 + 0.4 kg observed in normal AFV cases and contrary to the classical
expectation of macrosomia in polyhydramnios associated with maternal diabetes. This finding challenges
the conventional macrosomia-centric paradigm and aligns with emerging evidence that polyhydramnios
is a heterogeneous condition with diverse etiologies and outcomes (Kechagias et al., 2024; Pagan et al.,
2023).

The correlation analysis revealed a modest negative correlation between AFI and birth weight (r =-0.251),
indicating that higher AFI values were associated with lower birth weights in this cohort. This
counterintuitive finding is explained by the confounding effects of preterm birth and congenital
anomalies, which are independently associated with both polyhydramnios and reduced birth weight.

4.2 The Role of Preterm Birth

Gestational age at delivery was significantly lower in the polyhydramnios group (36.5 = 1.5 weeks)
compared to normal AFV (38.2 + 1.2 weeks). Preterm birth is a well-established independent risk factor
for low birth weight, as fetal weight accretion accelerates substantially in the third trimester. The strong
positive correlation between gestational age and birth weight (r = 0.75) in our cohort confirms this
relationship.

Polyhydramnios is known to predispose to preterm labor through uterine overdistension, which can
trigger premature contractions and rupture of membranes (Kechagias et al., 2024). Additionally, clinical
decision-making in polyhydramnios often involves earlier delivery due to fetal distress, malpresentation,
or maternal symptoms, further contributing to lower gestational ages at birth. Our findings are consistent
with studies showing that idiopathic polyhydramnios is associated with a nearly two-fold increased risk of

preterm birth (RR 1.96) (Kechagias et al., 2024).

82|Page



Bioscience Insights Volume 3, Number 3, 2026

4.3 The Role of Congenital Anomalies

Congenital anomalies were more frequent in the polyhydramnios subgroup (12.5%) compared to normal
AFV (4.1%). Structural fetal anomalies, particularly gastrointestinal obstructions (e.g., esophageal atresia,
duodenal atresia) and neurological abnormalities, impair fetal swallowing and contribute to
polyhydramnios (Y. Liu et al., 2024). These anomalies are also independently associated with growth
restriction and low birth weight due to altered fetal metabolism, feeding difficulties, and associated
chromosomal abnormalities.

The presence of congenital anomalies in polyhydramnios cases shifts the risk profile from macrosomia to
growth restriction and neonatal morbidity. Our findings align with CMA studies demonstrating that non-
isolated polyhydramnios cases have significantly higher detection rates of chromosomal abnormalities and
worse neonatal outcomes compared to isolated cases (Y. Liu et al., 2024).

4.4 Maternal Comorbidities and AFV: A Complex Interplay

Contrary to the classical association between maternal diabetes and polyhydramnios, our cohort did not
show a predominance of diabetes in the polyhydramnios subgroup (n=2, 12.5%). Instead, hypertension
(n=4), stillbirth history (n=3), IUGR (n=2), and congenital anomalies (n=2) were more prevalent. This
distribution reflects the heterogeneous nature of high-risk pregnancies, where multiple comorbidities
coexist and interact to influence AFV and neonatal outcomes.

The absence of a dominant diabetic phenotype in our polyhydramnios cases may explain the lower birth
weights observed. In diabetic pregnancies, fetal hyperglycemia leads to hyperinsulinemia, which promotes
anabolic growth and macrosomia. However, in non-diabetic polyhydramnios—particularly those
associated with structural anomalies or idiopathic causes—the growth-promoting effects of
hyperinsulinemia are absent, and other factors (e.g., preterm birth, placental insufficiency) may
predominate.

4.5 Clinical Implications

These findings have important clinical implications:

1. Etiology-specific risk stratification: Polyhydramnios should not be treated as a homogeneous entity.
Clinicians should investigate the underlying etiology—diabetes, congenital anomalies, idiopathic—to
accurately predict birth weight and neonatal outcomes.

2.Gestational age matters: The lower birth weights in polyhydramnios are largely driven by preterm birth.
Strategies to prolong pregnancy in polyhydramnios (e.g., amnioreduction, tocolysis) may improve birth
weight and neonatal outcomes.

3.Anomaly screening: The higher frequency of congenital anomalies in polyhydramnios warrants
detailed anatomical ultrasound and consideration of chromosomal microarray analysis.

4 NICU preparedness: The high NICU admission rate (37.5%) in polyhydramnios, driven by

prematurity and anomalies, underscores the need for neonatal intensive care readiness.

4.6 Limitations

This study has several limitations. The sample size, particularly for polyhydramnios (n=16), is relatively
small, limiting subgroup analyses. The single-center design may limit generalizability. Doppler ultrasound
parameters, glycemic control details, and longterm neonatal outcomes were not assessed. The
observational design precludes causal inference.

4.7 Recommendations for Future Research

Future studies should:

e Include larger, multicenter cohorts with diverse populations

e Incorporate Doppler ultrasound and biochemical markers (e.g., placental growth factor, inflammatory
cytokines)

o Stratify polyhydramnios by etiology (diabetic vs. idiopathic vs. anomalous)

e Assess long-term neurodevelopmental and endocrine outcomes

e Evaluate the impact of amnioreduction on birth weight and gestational age at delivery
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5. Conclusion

This study demonstrates that polyhydramnios in high-risk pregnancies is not uniformly associated with
macrosomia. In our cohort, polyhydramnios cases had lower birth weights than expected, driven primarily
by a higher frequency of preterm birth and congenital anomalies rather than the fluid volume itself. These
findings challenge the conventional macrosomia-centric paradigm and support an etiology-specific
approach to risk stratification and clinical management. Clinicians should consider gestational age at
delivery and structural anomalies when interpreting birth weight in polyhydramnios, and should counsel
patients accordingly. Early detection of polyhydramnios, combined with comprehensive fetal assessment
and timely intervention, may optimize neonatal outcomes in this high-risk population.
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