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ABSTRACT

Objective: To analyze the relationship between placental weight and umbilical cord length with neonatal birth weight in term singleton pregnancies
and to identify whether placental and cord parameters can serve as a predictor of fetal growth outcomes.

Methods: This hospital-based, cross-sectional study was conducted from January to December 2024 in the Department of Obstetrics and Gynecology
of a tertiary care center. A total of 60 term singleton pregnancies (37-42 weeks) were included based on predefined inclusion and exclusion criteria.
Immediately post-delivery, neonatal weight was recorded using a digital scale. Umbilical cord length was measured from placental insertion to the
neonatal end, and the trimmed placenta was weighed with an electronic balance. Data were statistically analyzed using the Statistical Package for the
Social Sciences v23.0. Pearson was applied to determine relationships among placental weight, cord length, and birth weight.

Results: The mean placental weight was 588.8 g. The mean umbilical cord length was 41.12 cm, and the mean neonatal birth weight was 2963.83 g.
There was a strong positive relationship between placental weight and birth weight as indicated by a Pearson correlation coefficient (r) of 0.9983.
This correlation was statistically highly significant, with a p<0.001. The mean umbilical cord length in the studied cases was 41.117 cm, whereas the
mean birth weight was 2963.83 g. The association was not statistically significant (p=0.1305).

Conclusion: Placental weight demonstrates a significant positive association with neonatal birth weight. However, umbilical cord length lacks
statistical significance for the prediction of birth weight. Post-delivery placental evaluation may aid retrospective assessment of fetal well-being and
inform perinatal risk stratification.
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INTRODUCTION

Among the significant determinants of neonatal health are the
structural and functional characteristics of the placenta and umbilical
cord [1]. These are instrumental in sustaining intrauterine life. Neonatal
morbidity and mortality continue to be public health concerns,
particularly in low- and middle-income countries. In developing
countries, birth outcomes are frequently compromised due to limited
prenatal surveillance and maternal health services. Low birth weight
contributes substantially to neonatal complications such as respiratory
distress, hypoglycemia, and impaired thermoregulation. The placenta
and umbilical cord, being the principal anatomical interfaces between
the mother and fetus, have thus emerged as focal points of investigation
in perinatal health studies aimed at improving neonatal outcomes [2].

The placenta not only facilitates nutrient and gas exchange but also
plays a crucial immunological role [3]. Placental weight has long been
identified as a surrogate marker of placental efficiency; abnormal
placental weight has been known to be associated with adverse
pregnancy outcomes. A placenta weighing significantly less than the
gestational norm may suggest pathologies such as intrauterine growth
restriction (IUGR) and pre-eclampsia. On the other hand, an excessively
large placenta may reflect conditions such as maternal diabetes, fetal
hydrops, or infections such as syphilis [4]. Anatomical anomalies in the
placenta, including abnormal insertion of the umbilical cord as well
as excessive villous immaturity, can compromise fetal development.

Similarly, the umbilical cord plays a pivotal role in maintaining
fetoplacental circulation. At term umbilical cord length typically ranges
between 50 and 60 cm. Aberrations in cord length have been linked
with complications such as fetal distress, cord prolapse, true knots, and
delivery-related injuries [5].

Research has consistently demonstrated a positive correlation between
placental weight and neonatal birth weight. The studies suggest that
placental growth mirrors fetal growth under physiologic conditions [6].
Several studies have observed that higher placental weights correlate
positively with increased birth weights, and placental weight thereby
serves as an indicator of optimal intrauterine growth. For example,
Sanin et al. have reported that an increase in placental weight is often
associated with improved neonatal outcomes. This is particularly
relevant when the placenta-to-birth weight ratio remains within
physiologic norms [7]. However, this correlation is not absolute as
multiple factors significantly influence both placental and fetal growth
trajectories. Similarly, the umbilical cord’s length and morphology
have been the subject of interest, with studies suggesting a positive
correlation between the cord length and birth weight [8]. Despite these
insights, some studies have reported no significant association between
umbilical vein diameter and neonatal birth weight [9].

Although multiple studies have examined the associations between
individual fetal parameters and birth outcomes, there is a relative
paucity of research simultaneously evaluating anatomical relationships


https://orcid.org/0009-0004-5966-8192
https://orcid.org/0000-0002-6600-6785
https://orcid.org/0009-0000-0291-0110
https://orcid.org/0009-0003-8788-8427

Bagal et al.

among placental weight, umbilical cord length, and neonatal birth
weight [10]. Previous studies have often focused on isolated variables,
overlooking the potential interactions among these critical structures.
In the context of developing countries, including India, where maternal
anemia, gestational diabetes, and hypertensive disorders are prevalent,
there is an urgent need to analyze these anatomical relationships using
locally relevant data.

In light of these considerations, the present study aims to bridge the
knowledge gap by conducting a detailed anatomical assessment of
placental weight and umbilical cord length to neonatal birth weight.

METHODS

The present study was a prospective observational study conducted in
the Department of Obstetrics and Gynecology of a tertiary care medical
institute. A total of 60 pregnant women with singleton term pregnancies
were included based on predefined inclusion and exclusion criteria.
Since it was a purely observational study in which only data such as
placental thickness, umbilical cord length, and birth weight were
analyzed without any kind of intervention hence ethical clearance was
waived. Data were anonymized before analysis to protect the identity
of participants. The study duration was 1 year. The sample size was
calculated based on pilot studies and previously published data, which
assessed the correlation between placental weight, umbilical cord
length, and neonatal birth weight. Assuming a power (1-Beta error) of
80% and a confidence interval (1-Alpha error) of 95%, the minimum
sample size required was estimated to be 55. Therefore, a total of 60
participants were included in the study.

Systematic data collection was done immediately following delivery.
After the neonate was delivered and the umbilical cord clamped and
cut, the baby was weighed using a digital neonatal scale with 1 g
precision. Subsequently, the umbilical cord was measured in its entirety
from the placental insertion to the neonatal end using a flexible, non-
stretchable tape measure. The placenta was then washed gently under
running water to remove excess blood. Placental membranes and cord
were trimmed before being weighed. Gestational age was confirmed
based on first-trimester ultrasound or from a reliable last menstrual
period. Maternal demographic data, such as age, parity, and mode of
delivery were also recorded on a structured pro forma.

Data were entered and managed using Microsoft Excel and subsequently
analyzed with the Statistical Package for the Social Sciences software
version 23.0. Descriptive statistics were calculated for all variables.
For continuous variables, means and standard deviations were used.
Frequencies with percentages were given for categorical data. To
explore the relationships between variables such as placental weight,
umbilical cord length, and neonatal birth weight Pearson correlation
coefficient was used. A p<0.05 was considered statistically significant.

Inclusion criteria

e Singleton pregnancy

e  Gestational age between 37 and 42 weeks
e Live-born neonates

e Consent provided for participation.

Exclusion criteria

Preterm (<37 weeks) or post-term (>42 weeks) deliveries
Multiple pregnancies

Neonates with congenital anomalies

Cases with placental abnormalities (e.g., abruption, previa)
Umbilical cord anomalies (e.g., true knots, cord prolapse)

Maternal conditions known to affect fetal growth (e.g., uncontrolled
diabetes, severe pre-eclampsia).

RESULTS

The analysis of the age distribution of the studied cases showed that
the majority of participants belonged to the 26-30 years age group,
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accounting for 26 cases (43.33%). This was followed by the 31-35 years
group with 14 cases (23.33%) and the 18-25 years group with 13 cases
(21.67%). The least number of cases was observed in the age group
above 35 years, comprising 7 cases (11.67%). The mean age of the
participants was 27.9 years with a standard deviation of +4.8 (Table 1).

The analysis of the parity distribution of the studied cases showed
that the majority were primigravida, comprising 36 cases (60.00%),
whereas the remaining 24 cases (40.00%) were multigravida (Table 2).

The analysis of the relationship between umbilical cord length and fetal
birth weight, as depicted in the graph, showed a positive association.
The shortest umbilical cord length observed was 32.63 cm, which was
linked to a fetal birth weight of approximately 2300 g, whereas the
longest cord measured 45.95 cm and corresponded to a birth weight
close to 3800 g. Most cases with umbilical cord lengths above 40 cm
were associated with birth weights exceeding 3000 g, whereas cords
shorter than 38 cm tended to correspond with lower birth weights,
generally below 2800 g (Fig. 1).

The analysis of the correlation between umbilical cord length and fetal
birth weight revealed a weak positive relationship, with a Pearson
correlation coefficient (r) of 0.1974. The mean umbilical cord length in
the studied cases was 41.117 cm, whereas the mean fetal birth weight
was 2963.83 g. The association was not statistically significant, as
indicated by a p=0.1305 (Table 3).

The analysis of fetal birth weight to placental weight indicated a positive
association, where placental weight was generally accompanied by
higher fetal birth weights. The lowest placental weight observed was
452 g, which corresponded to a birth weight just above 2200 g, whereas
the highest placental weight was 717 g, associated with a birth weight
nearing 3800 g. Most cases with placental weights between 600 and
700 g showed fetal birth weights above 3000 g, suggesting that heavier
placentas tend to support greater fetal growth (Fig. 2).

The analysis of the correlation between placental weight and fetal birth
weight revealed a strong positive relationship, as indicated by a Pearson
correlation coefficient (r) of 0.9983. The mean placental weight among
the studied cases was 588.8 g, whereas the mean fetal birth weight
was 2963.83 g. This correlation was found to be highly statistically
significant, with a p<0.001 (Table 4).

DISCUSSION

This study found a significant and positive correlation between
placental weight and neonatal birth weight (p<0.001). The findings
of our study were similar to the findings reported by Salafia et al.,
who reported that increased placental weight had a significant
positive correlation greater neonatal birth weight, particularly in
term pregnancies. These findings suggest that placental mass can

Table 1: Age groups in studied cases

Age group (years) Number of cases (%)

18-25 13 (21.67)
26-30 26 (43.33)
31-35 14 (23.33)
>35 7 (11.67)
Total 60 (100.00)
Mean=SD 27.9+4.8

SD: Standard deviation

Table 2: Primigravida vs multigravida among studied cases

Parity Number of cases Percentage
Primigravida 36 60.00
Multigravida 24 40.00

Total 60 100.00
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Fig. 1: Correlation between umbilical cord length and birth weight
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Fig. 2: Correlation between placental weight and birth weight of studied cases

Table 3: Correlation between umbilical cord length

and birth weight
Parameter description Value
Mean umbilical cord length (cm) 41.117+4.08*
Mean fetal birth weight (g) 2963.83+417.92*
Pearson correlation coefficient (r) 0.1974

Statistical significance Not significant (p<0.1305)

*Mean#SD. SD: Standard deviation

Table 4: Correlation between placental weight and birth weight

Parameter description Value

Mean placental weight (g) 588.8+91.57*
Mean fetal birth weight (g) 2963.83+417.92*
Pearson correlation coefficient (r) 0.9983

Statistical significance
*Mean+SD

Highly significant (p<0.001)

be used as a surrogate marker for intrauterine growth capacity [11].
Similarly, the study by Thame et al. also confirmed these findings by
demonstrating that placental weight was a reliable predictor of birth
weight in both low- as well as high-risk pregnancies [12]. These similar
findings highlight the importance of placental morphology and size in

fetal growth and emphasize that placental weight can be an effective
indicator of fetal well-being.

Our study revealed a weak and statistically non-significant positive
correlation between umbilical cord length and neonatal birth weight
(r=0.1974, p=0.1305). These findings are similar to the research done
by Kalluru et al.,, who also noted an inconsistent association between
umbilical cord length and birth weight. This study suggested that
although longer cords might reflect better in utero mobility and overall
fetal health, the relationship is not always linear or predictive [13]. In
a similar study, Pathak et al. reported that there exists a significant
variability in umbilical cord length with no strong correlation to birth
weight. This inconsistent relationship may be a result of maternal, fetal,
or genetic factors that might affect this relationship [14].

The strong correlation between placental weight and birth weight also
makes it possible to predict the possibility of IUGR and macrosomia
by assessing placental weight [15]. In a study, Sathasivam et al. found
that reduced placental weight was consistently associated with
growth-restricted neonates. This makes it important to evaluate
placental parameters as part of routine antenatal care [6]. Likewise,
Soongsatitanon and Phupong demonstrated that placental volume and
weight, assessed via 3D ultrasonography, can predict fetal weight and
growth, especially in pregnancies complicated by gestational diabetes
or pre-eclampsia [16]. These findings suggest that incorporating
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placental biometric assessment may enhance the prediction and
management of abnormal fetal growth patterns [17].

The interrelationship among placental weight, umbilical cord length,
and neonatal birth weight could be a topic that needs to be studied
extensively to draw any significant conclusion. While our data show
that placental weight is a far more consistent predictor of fetal weight
compared to cord length, it remains unclear whether variations in
umbilical cord morphology can be used to assess fetal weight. Hasegawa
et al. suggested that abnormalities in umbilical cord length may reflect
underlying fetal hypokinesia or compromised vascular development,
both of which could have secondary effects on growth [18]. On the
other hand, Holland et al. proposed that cord length and coiling may be
shaped by fetal movement and overall health status, reinforcing their
potential role as markers rather than mediators of fetal well-being [19].

CONCLUSION

There was a significant positive association between placental weight
and neonatal birth weight. This highlights the placenta’s key role in
intrauterine development and suggests that post-delivery placental
assessment can provide valuable insights into fetal growth patterns and
potential perinatal risks. In contrast, the association between umbilical
cord length and birth weight was weak and not statistically significant,
indicating that cord length may not serve as a reliable predictor of
neonatal size.
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