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Abstract
Aim: This study aims to investigate the correlation between first-trimester placental thickness and perinatal prognosis.

Methods: A prospective cohort study was conducted at Siirt University Faculty of Medicine from March 2022 to March 2023 of 365 pregnant
women in their first trimester (11-14 weeks of gestation). Placental volume was measured using two-dimensional (2D) ultrasound, and
estimated placental volume (EPV) was calculated using Merwin's EPV Calculator app. The patients were followed until delivery, and outcomes
such as gestational age at delivery, mode of delivery, fetal weight, APGAR score, fetal gender, perinatal outcomes, preeclampsia (PE),
premature rupture of membranes (PROM), gestational hypertension (GHT), gestational diabetes mellitus (GDM), intrauterine growth restriction
(IUGR), preterm birth, oligohydramnios, polyhydramnios, surmaturation, presentation anomaly, intrauterine death, fetal distress, and placental
abruption were evaluated.

Results: Data from 365 pregnant women were analyzed. The mean maternal age was 27.2 + 5.5 years. The distribution of placental location
was 38.4% posterior, 43.0% anterior, 7.4% left sidewall, and 11.2% right sidewall. No significant differences were found in placental volume
measurements based on delivery mode, fetal gender, or conditions such as PE, GDM, IUGR, PROM, preterm birth, or other perinatal pathologies.
Statistical analyses showed no significant association between first-trimester placental volume and adverse perinatal outcomes (p>0.05).

Conclusion: No relationship was found between first-trimester placental thickness and perinatal outcomes.
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Introduction

The relationship between first-trimester placental volume and
perinatal prognosis has garnered significant interest in obstetric
research. Understanding this relationship can provide early
indicators of various obstetric complications, such as low birth
weight, intrauterine growth restriction (IUGR), preeclampsia (PE),
and gestational diabetes mellitus (GDM). Early detection of these
conditions can lead to improved monitoring and intervention
strategies, thereby enhancing maternal and neonatal health.

Previous studies have demonstrated a significant relationship
between first-trimester placental volume and birth weight. Smaller
placental volumes have been associated with small-for-gestational-
age (SGA) neonates, while larger volumes have been linked to large-
for-gestational-age (LGA) neonates. These findings underscore the
potential of placental volume to predict neonatal weight.!

Larger first-trimester placental volumes have been found to
correlate with better fetoplacental vascular function postpartum.
This finding suggests that larger and/or more vascularized
placentas in early pregnancy may have better adaptation
mechanisms, thereby improving pregnancy outcomes.? Additionally,
studies investigating the predictive ability of first-trimester
Doppler vascular flow indices have shown that lower indices are
associated with pregnancies that develop PE.?

Moreover, decreased first-trimester placental volume has been
linked to an increased incidence of IUGR, and the placental
vascularization index has shown a positive correlation with
neonatal weight.* Placental volumetry using ultrasound in the first
trimester has been reported to be useful in identifying pregnancies
at risk for both low and high birth weights (SCA and macrosomia).®

In conclusion, first-trimester placental volume has been reported
to have the potential to predict pregnancy complications in certain
conditions. Evaluating placental volume early in pregnancy can
provide valuable information about potential perinatal outcomes,
paving the way for improved monitoring and intervention
strategies. Despite these findings, there is a need for standardized
methods to measure placental volume and to validate the predictive
value of these measurements across different populations. Our
study aims to investigate the relationship between first-trimester
placental volume and perinatal prognosis in a well-defined cohort,
thereby contributing evidence to support the clinical utility of early
placental assessment in prenatal care.

Materials and Methods

For this purpose, approximately 360 pregnant women in their
first trimester who were followed up at Siirt Education and
Research Hospital, between March 2022 and March 2023 were
included in the study. The ages, pregnancy histories, and medical
histories of the pregnant women were recorded. Placental volume
was measured using Merwin's estimated placental volume (EPV)
Calculator app. This application is designed to calculate the EPV
from three measurements taken during the two-dimensional (2D)
prenatal ultrasound, namely, the width, height, and thickness of
the placenta, and is calculated using the formula V: nT/6*(4H(W-
T)+W(W-4T)+4T?) (T: placental thickness, W: placental width, H:
height). During the examination, all participants were in a supine
position, and care was taken to include the entire placenta within
the measurement frame. The study included pregnant women who
applied to the prenatal clinic for routine first-trimester screening
and were in the first trimester (between 11 and 14 weeks of
gestation). Inclusion criteria were singleton pregnancies, maternal

age between 18 and 45, and gestational age confirmed by the last
menstrual period and/or early ultrasound. Exclusion criteria included
known chromosomal or structural fetal abnormalities and chronic
diseases, such as heart disease, chronic hypertension, diabetes, and
a history of renal disease. During the examination, the gestational
week, placental volume, and placental location of the patient were
recorded. All patients were followed until delivery. Maternal and
fetal outcomes such as gravida, parity, hemogram, biochemistry,
urinalysis, gestational age at delivery, fetal weight, gender, APGAR
score at 1 and 5 minutes, mode of delivery (normal spontaneous
vaginal delivery (NSVD)/cesarean section (C/S)), miscarriage,
neonatal death, premature rupture of membranes (PROM), preterm
birth, placental abruption, fetal distress, intrauterine death, GDM,
PE, postmaturity, polyhydramnios, oligohydramnios, presentation
anomaly, multiple pregnancies, IUGR, postpartum hemorrhage
(PPH), and placenta previa were evaluated in three pregnancy
groups. Spontaneous miscarriage was defined as a miscarriage
that occurred without intervention. Missed abortion was defined
as the condition where the embryo/fetus loses its viability in
the uterus, but uterine evacuation has not yet started. Neonatal
death was defined as the death of an infant within 365 days after
birth. PROM was considered as the rupture of fetal membranes
before 37 weeks of gestation. Preterm birth was defined as a
birth occurring between 20 0/7 and 36 6/7 weeks of gestation.
Placental abruption was defined as the partial (partial abruption)
or complete (complete abruption) separation of the placenta from
the uterus before the birth of the baby. Fetal distress was defined
as fetal oxygen deficiency, acidosis, or asphyxia and was diagnosed
as fetal distress by nonstress test (NST). Intrauterine fetal death
was defined as the death of a fetus with a birth weight of 500
grams or more after 20 weeks of gestation or if the gestational
age was unknown. GDM was diagnosed in pregnant women with
a glucose value of 140-180 mg/dl in the 1-hour 50 g glucose
screening test performed between 24 and 28 weeks of gestation
and if two out of four glucose reference values were exceeded in
the 100 g oral glucose tolerance diagnostic test (OGTT). In high-risk
groups, GDM was diagnosed directly by performing a 75 g OGTT
without a screening test. PE patients included in the study were
in accordance with the current recommendations of the American
College of Obstetricians and Gynecologists (ACOG). Postmaturity
was defined as pregnancies that extended beyond 42 weeks of
gestation. Polyhydramnios was defined as amniotic fluid volume of
2000 ml or more. Oligohydramnios was defined as amniotic fluid
volume of 500 ml or less. Presentation anomaly was assessed as
non-cephalic presentation, such as face, brow, breech, or shoulder.
IUGR was defined as an estimated fetal weight below the 10th
percentile or an abdominal circumference <10% for gestational
age. PPH was defined as estimated blood loss of >500 ml within
the first 24 hours post-delivery.

Ethical Approval
The study was approved by the Ethics Committee of Siirt University
(Date: 22.04.2022, Decision No: 2022/04.01).

The study has been given the following ClinicalTrials.gov Identifier:
NCT05429242.

Statistical Analysis

Statistical analyses were performed with IBM® SPSS® 26 (SPSS
Inc,, Chicago, IL, USA). The conformity of the variables to the
normal distribution was examined using analytical methods
(Kolmogorov-Smirnov/Shapiro-Wilk tests). Descriptive analyses
are given as meanzstandard deviation, and median, min-max are
used for continuous data. Descriptive statistics were calculated
from the frequency and percentage values of categorical variables
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obtained from sociodemographic and clinical information. In
continuous data (placental volume), Student’s t-test was used
for independent groups when they showed normal distribution,
and the Mann-Whitney U test was used when there was non-
parametric distribution to compare binary groups (prenatal
pathological parameter groups). Spearman’s Rho correlation and
linear regression analysis were used to predict placental volume
with fetal weight and the APGAR 5 score. A p-value below 0.05 was
considered statistically significant.

Reporting Guidelines
This study was reported in accordance with the STROBE guideline.

Results

Data from 365 pregnant women between 11 and 14 weeks of
gestation were included in the study. The overall mean age was
found to be 27.2 + 5.5 years, with a median age of 27 years, the
youngest patient being 17 and the oldest 43 years old. The average
gravidity was 3.2 + 2.0, and the average parity was 1.7 + 1.5. Of
the women studied, 263 (72.1%) had vaginal deliveries, and 102
(27.9%) had C/S. Moreover, 230 (63.0%) women had no history
of miscarriage, while 135 (37.0%) had experienced at least one
miscarriage. The classification of placental location indicated that
140 (38.4%) were posterior, 157 (43.0%) were anterior, 27 (7.4%)
were on the left sidewall, and 41 (11.2%) were on the right sidewall.
The distribution of gestational weeks was as follows: 11 weeks -
33 (9.0%), 12 weeks — 108 (29.6%), 13 weeks - 107 (29.3%), and
14 weeks - 117 (32.1%). (Table 1)

When comparing placental volume measurements according to the
mode of delivery, no significant differences were found between
NSVD and C/S, fetal gender, PE, GDM, IUGR, PROM, preterm
birth, abruption, fetal distress, intrauterine fetal demise (IUFD),
postmaturity, oligohydramnios, polyhydramnios, or the presence
of presentation anomalies (p>0.05) (Table 2). However, breech

Table 1. General Descriptive Analyses

Varibles Subgroups n %
Age (mean + sd, y) 272 +55
Gravidity (mean = sd) 32+20
Parity (mean + sd) 1.7+15
None 263 72.1
1 53 14.5
Cesarean section 2 31 8.5
3 14 3.8
4 4 1.1
None 230 63.0
1 98 26.8
Abortus (n) 2 22 6.0
3 10 2.7
>4 5 1.4
Placenta posterior 140 38.4
Placenta anterior 157 43.0
Placenta localisation Placenta left 27 74
sidewall
11 33 9.0
Gestational week 12 108 296
13 107 293
14 117 32.1

presentation increased placental volume by approximately 10 cm?
compared to non-breech presentation, but this difference was
not statistically significant (p=0.093). The relationship between
placental volume and APGAR 5 and fetal weight was examined, and
no significant correlation was found (r=0.092, p=0.080; r=0.015,
p=0.771, respectively).

Discussion

The placenta is a central structure in pregnancy and has very
complex and powerful functions. Having the pathophysiological
knowledge underlying this maternofetal structure greatly helps in
understanding the development of pregnancy. If we can understand
the early development of the placenta, we can understand
preeclampsia, fetal growth restriction, and even the role of the
placenta in maternal venous diseases.®

In our study, the relationship between placental volume and the
variables APGAR 5 (Figure 1) and fetal weight (Figure 2) was
examined , and no significant correlation was found (r=0.092,
p=0.080; r=0.015, p=0.771, respectively) . Joshi et al. (2013)
found that lower placental weights were significantly associated
with lower birth weights, fetal distress, lower APGAR scores, and

Table 2. Comparison of placental volume in variable groups

Variables Subgroups n Mean SD P
value
. NSVD 195 56.7 36.2
Birth type .382
/S 170 535 341
Male 171 542 348
Gender .607
Female 194 56.1 35.7
. No 351 553 355
Preeclampsia .706
Yes 14 51.7 2938
No 365.0 552 352
GHT NA
Yes 0 - -
No 345 547 351
GDM 238
Yes 20 64.3 36.7
No 348 557 356
IUGR 227
Yes 17 451 23.7
No 318 547 351
PROM .508
Yes 47 584 362
No 312 549 351
Preterm labor .708
Yes 53 569 36.3
Placenta No 361 55.3 353
. .542
abruption Yes 4 445 327
. No 346 556 355
Fetal distress .346
Yes 19 478 293
Intra uterinex  No 361 554 353
.299
fetus Yes 4 370 182
. No 347 55.1 34.8
Surmaturation .884
Yes 18 56.4 443
. . No 340 549 355
Oligohydramnios 574
Yes 25 590 314
. . No 357 549 352
Polihydramnios .290
Yes 8 68.3 35.0
Head 338 543 342
Presentation . .093
Different 27 66.2 455
Premature rupture of membranes (PROM), Gestational hypertantion (GHT)  Gestational

diabetes mellitus (GDM), Intrauterine growth restriction (IUGR), Independent t test and Mann
Whitney U test used. p<0.05 considered significant
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Figure 1. Relationship between fetal weight parameter and placenta
volume
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Figure 2. Relationship between fetal weight parameter and placenta
volume

conditions such as PE and maternal diabetes.” Carbone et al. (2011)
observed that a combination of first-trimester placental volume,
placental protein markers, and vascular indices could predict SGA
outcomes but did not significantly improve predictions for PE or
gestational hypertension (GHT).8

Our study also found no significant differences in placental volume
measurements based on delivery method (NSVD and C/S), fetal
gender, PE, GDM, IUGR, PROM, preterm birth, abruption, fetal
distress, IUFD, postmaturity, oligohydramnios, polyhydramnios, and
presentation anomalies (p>0.05). Stampalija T et al. investigated
the relationship between placental volume in the first trimester
and hypertensive pregnancy disorders (HDP) and SGA. Their study,
which analyzed data from 1322 women, found that placental
volume was higher in uncomplicated pregnancies and lowest
in the HDP-SGA group.® Vachon et al. found that first-trimester
placental thickness increased in PE and decreased in SGA cases.'®
Approximately 10% of pregnancies exhibit reduced fetal growth,
often associated with pathological conditions such as IUGR.
Various methods, including placental volume and vascularization
assessments alongside ultrasound and Doppler studies, are used
to diagnose IUGR. Modern approaches suggest integrating these
methods into algorithms to better predict high-risk pregnancies.”

Soongsatitanon A et al. found that first-trimester placental volume
was not an effective tool for predicting PE and/or IUGR. They
observed that placental volume was particularly lower in cases

of PE and/or IUGR, suggesting that further research is needed on
the potential of first-trimester placental volume to predict early-
onset PE."? Chen CY et al. examined changes in placental vascular
indices and volume in overweight Chinese women during the first
trimester using three-dimensional power Doppler ultrasound. They
found that overweight women had lower placental vascularization
indices, larger placental volumes, and higher uterine artery
pulsatility indices. These findings shed light on the effects of
early pregnancy overweight on placental vascularization and
function.” Kim YR et al. evaluated a risk prediction model for PE
using maternal age, body mass index (BMI), and EPV in the first
trimester. Their study of 3517 women found that 13 developed PE
and that EPV was lower in women who developed PE. A model
incorporating maternal age, BMI, and EPV could effectively predict
PE in singleton pregnancies.'

Plasencia W et al. found that placental volume and vascularization
were lower in women with PE in the first trimester. Additionally,
maternal characteristics such as multiparity and low maternal
weight exacerbated the adverse effects of PE on the placenta
and worsened perinatal outcomes.’ Elhelaly AM et al. found no
significant difference in placental volume and vascular indices
between women with and without pre-gestational diabetes.
However, they identified a strong relationship between HbA1C
levels and vascular flow index (VFI), indicating that HbA1C could be
a potential indicator for predicting placental complications in early
pregnancy.’® Effendi M et al. found that first-trimester placental
volume was positively associated with birth weight and placental
weight but was not associated with the risk of PE. Placental volume
was smaller in SGA infants and larger in larger infants.!

Studies have shown that placental diameter and thickness are
highly positively correlated with fetal weight, aiding in predicting
fetal weight.'”'8 Significant relationships have also been found
between prenatal and postnatal placental thickness and weight,
APGAR scores, neonatal artery pH, and fetal growth restriction.'®
A thick placenta detected by ultrasonography has been associated
with increased mortality related to fetal anomalies and higher
rates of both SGA and LGA infants, indicating increased perinatal
risk.212?

Limitations

One of the main limitations of this study is its reliance on a
single-center dataset, which may limit the generalizability of
the findings to broader populations. Although the sample size
is sufficient for initial findings, it may not be large enough to
detect all significant differences among various subgroups,
necessitating larger, multicenter studies to confirm these results.
Finally, the observational nature of the study presents challenges
in establishing definitive relationships due to its inherent
observational characteristics. The strengths of the study include
its contribution to the limited literature on first-trimester placental
volume studies and its comprehensive examination of perinatal
diseases within a broad framework.

Conclusion

This study examined the relationship between first-trimester
placental volume and various perinatal outcomes. The findings
indicated no significant correlation between placental volume and
perinatal diseases. Despite the lack of significant correlations in
this study, the potential role of placental volume in early pregnancy
as a predictor of adverse perinatal outcomes should not be
overlooked. Future research should focus on larger, multicenter
studies to confirm these findings and explore additional factors
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or more detailed measurement techniques that could enhance the
predictive power of placental volume assessments.
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ACOG: American college of obstetricians and gynecologists
APGAR: Appearance, pulse, grimace, activity, and respiration
BMI: Body mass index

C/S: Cesarean section

EPV: Estimated placental volume

GDM: Cestational diabetes mellitus

IUGR: Intrauterine growth restriction

NSVD: Normal spontaneous vaginal delivery

PE: Preeclampsia

PROM: Premature rupture of membranes

SGA: Small for gestational age

STROBE: Strengthening the reporting of observational studies in epidemiology
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