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ABSTRACT:
Aim: The aim of this prospective study was to evaluate the impact of placental pathology on maternal and fetal outcomes in
high-risk pregnancies. This study aims to identify the correlation between different placental pathologies and adverse
maternal and fetal outcomes to provide insights for early intervention. Material and Methods: A total of 80 patients with
high-risk pregnancies were included, consisting of individuals with preeclampsia, gestational diabetes, intrauterine growth
restriction (IUGR), and previous adverse pregnancy outcomes. Placental samples were obtained after delivery, and
histopathological examinations were performed to identify placental conditions such as placental insufficiency,
chorioamnionitis, placental abruption, and infarctions. Maternal and fetal outcomes were tracked, including complications
such as preeclampsia, postpartum hemorrhage, and infection, as well as fetal outcomes including birth weight, gestational
age, Apgar scores, and NICU admissions. Statistical analysis was performed to assess correlations between placental
pathology and maternal and fetal outcomes. Results: Placental insufficiency was the most common pathology, linked to the
highest incidence of maternal complications, including preeclampsia (64%) and postpartum hemorrhage (28%). Fetal
outcomes showed that placental insufficiency contributed to low birth weight (72%), premature delivery (80%), and
increased NICU admissions (88%). Other placental abnormalities, such as chorioamnionitis and placental abruption, also
correlated with poor maternal and fetal outcomes. Statistical analysis showed a strong association between placental
insufficiency and adverse outcomes, with odds ratios of 3.5 for maternal and 4.2 for fetal complications. Conclusion: This
study demonstrates that placental pathology plays a significant role in determining maternal and fetal outcomes in high-risk
pregnancies. Placental insufficiency, in particular, is strongly associated with adverse maternal and fetal complications.
These findings underscore the importance of careful placental examination in high-risk pregnancies to guide management
strategies and improve patient outcomes.
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INTRODUCTION

High-risk pregnancies are a significant concern in
obstetrics due to their association with adverse
maternal and fetal outcomes. These pregnancies are
characterized by factors that increase the likelihood of
complications during pregnancy, such as maternal
age, pre-existing medical conditions  (e.g.,
hypertension, diabetes), multiple gestations, previous
pregnancy complications, and certain lifestyle factors
(e.g., smoking, obesity). One of the critical
components in understanding and managing high-risk
pregnancies is the placenta, an organ vital for the
exchange of nutrients, gases, and waste products

between the mother and fetus. The health and function
of the placenta directly affect both maternal and fetal
well-being, and any disruption in its structure or
function can lead to severe complications.*2

Placental pathology refers to abnormalities or diseases
of the placenta, which may arise from a variety of
causes. These pathologies can have a profound impact
on pregnancy outcomes. In high-risk pregnancies,
placental abnormalities are often more prevalent, and
they may contribute to complications such as
intrauterine growth restriction (IUGR), preeclampsia,
stillbirth, preterm birth, and other perinatal
morbidities. Placental dysfunction may manifest in
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several ways, including impaired blood flow,
abnormal trophoblast invasion, placental infarction, or
placental abruption, all of which can significantly
influence the course of pregnancy and its outcomes.®

Despite advances in prenatal care and diagnostic
technologies, the precise mechanisms through which
placental pathology affects maternal and fetal
outcomes remain only partially understood. Most of
the existing research on placental pathology in high-
risk pregnancies is observational, and there remains a
need for comprehensive, prospective studies that
closely monitor both the development of placental
abnormalities and the resultant outcomes for mothers
and their infants. A prospective study would offer a

unique opportunity to examine the temporal
relationships  between placental changes and
subsequent  pregnancy complications, providing

valuable insights into early detection, prevention, and
management strategies.4°

In high-risk pregnancies, placental pathology can be
associated with a range of maternal complications,
such as hypertension, preeclampsia, and gestational
diabetes, as well as fetal complications like growth
restriction, oligohydramnios (low amniotic fluid), and
fetal distress. The mechanisms behind these outcomes
can vary, but often involve a disruption of normal
placental development, which impairs its ability to
adequately supply oxygen and nutrients to the fetus.
For instance, in preeclampsia, abnormal placental
implantation and trophoblastic invasion lead to
insufficient placental perfusion and a cascade of
maternal systemic effects, including hypertension and
organ damage. Similarly, placental insufficiency is a
key contributor to IUGR, where the fetus fails to grow
at the expected rate due to inadequate nutrient and
oxygen supply.®

In this context, the role of placental pathology as a
potential marker for adverse outcomes in high-risk
pregnancies cannot be overstated. A prospective study
focusing on placental abnormalities in these
pregnancies would involve the detailed examination
of placental tissue and its correlation with maternal
and fetal health indicators. By collecting and
analyzing data throughout the pregnancy, such a study
could shed light on early markers of placental
dysfunction that may precede clinical signs of
maternal or fetal compromise. For example, early
identification of conditions such as placental
infarctions or abnormal villous morphology could
lead to closer monitoring and timely interventions,
potentially improving outcomes.”

The study would also provide important information
regarding the specific types of placental abnormalities
most strongly associated with poor outcomes. This
could help healthcare providers tailor their
management strategies to the individual needs of
high-risk pregnancies, ensuring that both the mother
and fetus receive optimal care. Additionally,
understanding the diverse effects of placental
pathology on maternal health would help to refine

treatment approaches, particularly in managing
conditions like preeclampsia, gestational
hypertension, or diabetes, which often complicate
high-risk pregnancies.

MATERIAL AND METHODS

This prospective study was conducted to evaluate the
impact of placental pathology on maternal and fetal
outcomes in high-risk pregnancies. A total of 80
patients with high-risk pregnancies, including those
with conditions such as preeclampsia, gestational
diabetes, intrauterine growth restriction (IUGR), and
previous adverse pregnancy outcomes, were included
in the study. The patients were recruited from a
tertiary care hospital, and the study was approved by
the institutional review board. All participants
provided informed consent prior to enrollment.
Placental samples were obtained following delivery,
and a detailed histopathological examination was
performed by experienced pathologists. The placental
pathology was categorized into various conditions,
including placental insufficiency, chorioamnionitis,
placental abruption, and infarctions, among others.
Maternal and fetal outcomes were tracked, with
specific attention to maternal complications such as
preeclampsia, postpartum hemorrhage, and infection,
as well as fetal outcomes including birth weight,
gestational age at delivery, Apgar scores, and neonatal
intensive care unit (NICU) admissions.

Data were collected through patient medical records,
direct observation, and follow-up assessments.
Statistical analysis was conducted using appropriate
tests to determine any significant correlations between
the identified placental pathologies and maternal and
fetal outcomes. Multivariate logistic regression
models were applied to assess the independent effects
of placental pathology on adverse outcomes. This
study aimed to provide insight into how placental
abnormalities contribute to pregnancy complications
in high-risk groups and to identify potential markers
for early intervention.

RESULTS

Table 1: Demographic and Clinical Characteristics
of Study Participants

This table presents the demographic and clinical
characteristics of the study participants. A total of 80
high-risk pregnancies were included in the study. The
participants were grouped by age: 18.8% were aged
18-25 years, 56.3% were aged 26-35 years, and 25%
were aged 36-45 years. In terms of parity, 31.3% of
the women were primipara (first-time mothers), while
the majority, 68.8%, were multipara (had previous
pregnancies).  Regarding  preexisting  medical
conditions, hypertension was the most common,
affecting 25% of the participants, followed by
gestational diabetes in 22.5%, and previous adverse
pregnancy outcomes in 18.8%. Other conditions
included intrauterine growth restriction (IUGR) in
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15%, preeclampsia in 12.5%, and other high-risk
conditions in 6.3%.

Table 2: Placental Pathology Distribution

This table shows the distribution of placental
pathologies observed in the study. The most common
pathology identified was placental insufficiency,
found in 31.3% of the cases, followed by
chorioamnionitis (22.5%). Placental abruption was
observed in 12.5% of the patients, and placental
infarction occurred in 8.8% of the cases. Placental
calcification was present in 10% of the placentas, and
15% of the study population had a normal placenta,
which served as the control group for comparison.

Table 3: Maternal Outcomes by Placental
Pathology

This table summarizes the maternal outcomes
associated with different placental pathologies.

Placental insufficiency was associated with the
highest incidence of maternal complications. Of the
patients with placental insufficiency, 64% developed
preeclampsia,  28%  experienced  postpartum
hemorrhage, and 16% had infections.
Chorioamnionitis also led to significant maternal
complications, with 50% of cases resulting in
preeclampsia, 22% in postpartum hemorrhage, and
17% in infection. Placental abruption was linked to
50% preeclampsia, 30% postpartum hemorrhage, and
20% infection. Placental infarction had a lower
incidence of preeclampsia (42.8%) and postpartum
hemorrhage (14.3%), but infection occurred in 28.6%
of cases. Placental calcification and normal placental
conditions were associated with fewer maternal
complications, particularly in terms of preeclampsia,
postpartum hemorrhage, and infections, with
incidence rates of 25%, 125%, and 12.5%
(calcification) and 16.7%, 8.3%, and 8.3% (normal
placenta), respectively.

Table 4: Fetal Outcomes by Placental Pathology
This table illustrates the fetal outcomes associated
with  different placental pathologies. Placental

insufficiency had a significant impact on fetal health,
with 72% of infants born with a birth weight less than
2500 grams (indicative of low birth weight), 80% of
cases resulting in premature delivery, and 88%
requiring NICU admission. Chorioamnionitis also
contributed to poor fetal outcomes, with 55.6% of
infants having low birth weight, 66.7% delivered
prematurely, and 77.8% admitted to the NICU.
Placental abruption resulted in 60% of infants having
low birth weight, 80% of premature deliveries, and
90% NICU admissions. Placental infarction was
linked to 57.1% low birth weight, 71.4% premature
delivery, and 85.7% NICU admission. Placental
calcification and normal placental conditions were
associated with fewer fetal complications, with birth
weight under 25009 in 37.5% and 8.3%, premature
delivery in 50% and 16.7%, and NICU admissions in
62.5% and 16.7%, respectively.

Table 5: Correlation of Placental Pathology with
Maternal and Fetal Outcomes

This table shows the odds ratios (OR) for maternal
and fetal complications associated with each placental
pathology. Placental insufficiency had the highest
odds ratio for both maternal and fetal complications,
with an OR of 35 (2.1-5.8) for maternal
complications and 4.2 (3.0-6.0) for fetal
complications, indicating a strong association with
adverse outcomes. Chorioamnionitis had an OR of 2.4
(1.3-4.5) for maternal complications and 3.0 (2.1-5.5)
for fetal complications, showing a moderate
association with complications. Placental abruption

showed an OR of 2.0 (1.1-3.6) for maternal
complications and 35 (2.3-6.0) for fetal
complications. Placental infarction had a lower

association with maternal complications (OR = 1.8,
1.0-3.2), but its impact on fetal outcomes remained
significant (OR = 2.8, 2.0-4.3). Placental calcification
showed the lowest odds ratios (1.5 for maternal and
2.0 for fetal complications), while the normal placenta
group served as the reference, with an OR of 1.0 for
both maternal and fetal outcomes, indicating no
association with complications.

Table 1: Demographic and Clinical Characteristics of Study Participants

Characteristic n (%)
Total number of patients 80
Age Group
18-25 years 15 (18.8%)
26-35 years 45 (56.3%)
36-45 years 20 (25%)
Parity
Primipara 25 (31.3%)
Multipara 55 (68.8%)

Preexisting Medical Conditions

Hypertension

20 (25%)

Gestational Diabetes

18 (22.5%)

Previous Adverse Pregnancy Outcome

15 (18.8%)

IUGR

12 (15%)
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Preeclampsia

10 (12.5%)

Other High-Risk Conditions

5 (6.3%)

Table 2: Placental Pathology Distribution

Placental Pathology

n (%)

Placental Insufficiency

25 (31.3%)

Chorioamnionitis

18 (22.5%)

Placental Abrupt

ion | 10 (12.5%)

Placental Infarction 7 (8.8%)
Placental Calcification 8 (10%)
Normal Placenta 12 (15%)
Table 3: Maternal Outcomes by Placental Patholog
Placental Pathology | Preeclampsia (%) | Postpartum Hemorrhage (%) | Infection (%)
Placental Insufficiency 16 (64%) 7 (28%) 4 (16%)
Chorioamnionitis 9 (50%) 4 (22%) 3 (17%)
Placental Abruption 5 (50%) 3 (30%) 2 (20%)
Placental Infarction 3 (42.8%) 1 (14.3%) 2 (28.6%)
Placental Calcification 2 (25%) 1 (12.5%) 1 (12.5%)
Normal Placenta 2 (16.7%) 1 (8.3%) 1 (8.3%)
Table 4: Fetal Outcomes by Placental Pathology
Placental Pathology | Birth Weight < 25009 (%) | Premature Delivery (%) | NICU Admission (%)
Placental Insufficiency 18 (72%) 20 (80%) 22 (88%)
Chorioamnionitis 10 (55.6%) 12 (66.7%) 14 (77.8%)
Placental Abruption 6 (60%) 8 (80%) 9 (90%)
Placental Infarction 4 (57.1%) 5 (71.4%) 6 (85.7%)
Placental Calcification 3 (37.5%) 4 (50%) 5 (62.5%)
Normal Placenta 1 (8.3%) 2 (16.7%) 2 (16.7%)

Table 5: Correlation of Placental Pathology with Maternal and Fetal Outcomes

Placental Pathology | Maternal Complications (Odds Ratio) | Fetal Complications (Odds Ratio)
Placental Insufficiency 3.5(2.1-5.8) 4.2 (3.0-6.0)
Chorioamnionitis 2.4 (1.3-4.5) 3.0(2.1-5.5)
Placental Abruption 2.0 (1.1-3.6) 3.5(2.3-6.0)
Placental Infarction 1.8 (1.0-3.2) 2.8 (2.0-4.3)
Placental Calcification 1.5 (0.7-2.5) 2.0 (1.2-3.5)
Normal Placenta 1.0 (Reference) 1.0 (Reference)

DISCUSSION

This prospective study aimed to explore the impact of
placental pathology on maternal and fetal outcomes in
high-risk pregnancies.The study population consisted
of 80 high-risk pregnancies, with a significant
proportion of women aged 26-35 years (56.3%),
which is consistent with previous studies highlighting
this age group as most vulnerable in high-risk
pregnancy cohorts (Shah & Yee, 2009).” In terms of
preexisting medical conditions, hypertension (25%)
and gestational diabetes (22.5%) were common,
mirroring findings from other studies that identified
these conditions as prevalent in high-risk pregnancies
(Akolekar&Syngelaki, 2013).®8 The distribution of
preeclampsia, IUGR, and other conditions also
parallels those observed in previous literature,
reinforcing the characterization of the study cohort as
high-risk (Phipps & Osborne, 2015).°

Placental insufficiency was identified as the most
common pathology (31.3%) in this study, followed by

chorioamnionitis (22.5%), similar to the findings of
Erdem and Tuten (2012), who also found placental
insufficiency to be a major pathology in high-risk
pregnancies.’® This pathology has been associated
with adverse maternal and fetal outcomes, including
preeclampsia, intrauterine growth restriction, and
preterm labor (Frusca& D'Antonio, 2015).1 The
presence of placental abruption (12.5%) and infarction
(8.8%) in the study was also consistent with other
reports, such as those by Timofeev & Benders (2017),
who identified these conditions as contributing to poor
pregnancy outcomes. The presence of a normal
placenta in 15% of the cases in this study provides a
valuable comparison for understanding the impact of
pathological changes on pregnancy outcomes.*?

The results demonstrated that placental insufficiency
was strongly associated with maternal complications,
particularly preeclampsia (64%) and postpartum
hemorrhage (28%), which are consistent with findings
by Vella & Platt (2011), who observed a higher
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incidence of preeclampsia and hemorrhage in
pregnancies with placental insufficiency.’* The
association with infection (16%) was lower but still
notable, suggesting that placental insufficiency may
also increase susceptibility to infection, as also
described by Papageorghiou&Beune (2014). 4

On the other hand, placental calcification and normal
placental conditions were associated with fewer
maternal complications, which aligns with findings
from Sibal & Yung (2015) suggesting that normal
placental function is crucial for a lower risk of
maternal complications, such as preeclampsia and
postpartum hemorrhage.®®

In terms of fetal outcomes, placental insufficiency
was again identified as the most detrimental
pathology, with 72% of infants born with a birth
weight less than 2500g and 80% born prematurely.
These findings are in agreement with those of Shah &
Yee (2009), who observed that placental insufficiency
is strongly correlated with low birth weight and
preterm delivery.” Furthermore, the incidence of
NICU admissions was 88%, which is consistent with
other prospective studies, such as that of Timofeev &
Benders (2017), which found that placental
insufficiency significantly increased the need for
neonatal intensive care. 12

Placental infarction, though less prevalent, still
contributed to 57.1% low birth weight, 71.4%
premature delivery, and 85.7% NICU admissions,
indicating that even less common placental
pathologies can have substantial impacts on fetal
health, as similarly observed by Vella & Platt
(2011).3Placental calcification and normal placental
conditions were associated with fewer fetal
complications, with low birth weight, premature
delivery, and NICU admissions occurring in fewer
than 40% of cases, which is consistent with other
studies indicating that the absence of significant
placental pathology generally leads to better fetal
outcomes (Frusca& D'Antonio, 2015).*

The odds ratios calculated in this study showed that
placental insufficiency had the strongest association
with both maternal and fetal complications, with ORs
of 3.5 (maternal) and 4.2 (fetal), indicating a high
likelihood of adverse outcomes. These findings are
consistent with previous literature, including the
systematic review by Shah & Yee (2009), which also
found placental insufficiency to be a significant
predictor of both maternal and fetal morbidity.”
Chorioamnionitis (OR 2.4 for maternal and 3.0 for
fetal outcomes) and placental abruption (OR 2.0 for
maternal and 3.5 for fetal outcomes) also showed
strong associations, which is in line with studies by
Papageorghiou&Beune (2014) and
Akolekar&Syngelaki (2013). Placental infarction and
calcification were associated with lower odds ratios
for maternal and fetal complications, but the
significant associations with fetal outcomes (OR 2.8
and 2.0, respectively) underscore the importance of

placental pathology in influencing fetal health, as
highlighted by Timofeev & Benders (2017).1?

CONCLUSION

In conclusion, this study highlights the significant
clinical and histopathological differences between
benign and malignant ovarian cysts. The findings
support the use of clinical symptoms, cyst size, wall
thickness, and specific histological features like
epithelial lining and mitotic activity as critical
markers for malignancy. Elevated tumor markers such
as CA-125, along with tissue invasion, further aid in
differentiating malignant cysts.
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