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Abstract
Background: Placental pathological changes can occur in both normal and high-risk
pregnancies, leading to adverse maternal and neonatal outcomes.
Objective: This study aimed to investigate the relationship between placental
histopathological findings and maternal and fetal clinical outcomes, as well as to
determine if there is an association between maternal comorbidities and placental
pathologies.
Materials andMethods: In this study, 250 placenta samples were evaluated. The slides
and paraffin blocks were retrieved from the archive of the pathology department of
Shariati and Yas hospitals, Tehran, Iran. The placental histopathological findings were
analyzed in relation to maternal and fetal clinical data.
Results: The average age of pregnant women was 31.84 yr. The average gestational
age at birth was 28 wk. The most prevalent pathological finding was maternal
vascular malperfusion, observed in 59.6% of cases. The presence of nucleated
red blood cells (NRBC) in umbilical cord blood vessels was observed in 16.4% of
cases. Fetal vascular malperfusion was significantly associated with intrauterine fetal
demise. Maternal inflammatory response was associated with premature rupture of
membranes. Maternal vascular malperfusion and the presence of NRBC in umbilical
cord blood vessels was significantly associated with pre-eclampsia and preterm labor.
Furthermore, a history of maternal malignancy was associated with placental infarction
and the presence of NRBC in umbilical cord blood vessels.
Conclusion: The findings of this study underscore the importance of evaluating
placental histopathological findings in relation to maternal and fetal clinical outcomes.
Therefore, understanding these placental pathological changes will be crucial in
predicting and preventing complications in subsequent pregnancies.
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1. Introduction

The placenta is a highly specialized organ
during pregnancy that facilitates the essential
conditions for the growth and development of
the fetus. It functions as a maternal-fetal interface
responsible for crucial processes such as nutrition,
waste removal, and gas exchange between the
mother and the developing fetus (1). Unfortunately,
placental pathology often goes unnoticed and
receives inadequate attention. However, it
must be acknowledged that a comprehensive
evaluation of pregnancy complications on both
the mother and the fetus cannot be accomplished
without a thorough examination of the placenta
(2). Many adverse pregnancy outcomes are
determined during the intrauterine life of the
fetus, leading to the notion of the placenta
serving as a “diary of intrauterine life” in certain
studies (3). Abnormal placental functioning and
development significantly increase the risk of
various complications in both the mother and
the fetus, including pre-eclampsia, fetal growth
restriction, pregnancy loss, and stillbirth. These
complications can also result in maternal morbidity
and mortality (4).

Notably, pathologies affecting the placenta,
umbilical cord, or membrane contribute to a
considerable proportion (11–65%) of stillbirth cases
(5, 6). The reasons for conducting a pathological
examination of the placenta encompass identifying
the underlying causes of adverse pregnancy
outcomes, such as fetal death, identifying cases
with a high likelihood of recurrence in subsequent
pregnancies, and identifying cases necessitating
immediate clinical intervention (7, 8). According to
the Amsterdam consensus conference, placental
pathologic lesions can be categorized into 4 main
groups: acute inflammation, chronic inflammation,
maternal vascular malperfusion (MVM), and
fetal vascular malperfusion (FVM) (5, 9). Given

that the pathological examination of placenta
samples can play a pivotal role in managing
subsequent pregnancies and preventing adverse
outcomes. Owing to the conflicting findings
in different studies regarding the correlation
between histopathological placental findings and
the clinical condition of both the mother and the
fetus, we embarked on a 1 yr investigation to
explore this relationship more comprehensively.

Therefore, this study aimed to investigate the
macroscopic and microscopic findings of the
placenta and their relationship with the clinical
findings of the mother and fetus.

2. Materials and Methods

2.1. Study design

This cross-sectional study evaluated a total
of 250 placenta samples obtained from natural
delivery or cesarean section between March 2020
and February 2021. The slides and paraffin blocks
were retrieved from the archive of the Pathology
Department at Shariati and Yas hospitals, Tehran
University of Medical Sciences, Tehran, Iran.
Samples related to the tumoral and placenta
accrete spectrum were excluded from the study.

2.2. Macroscopic evaluation

Macroscopic findings, including placental
weight, presence of calcification, infarct, and
retroplacental hemorrhage/hematoma, were
recorded based on the previous pathology
reports.

2.3. Microscopic evaluation

H&E stained slides from each placenta sample,
including the umbilical cord, placental membranes,
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and maternal and fetal surfaces, were reviewed by
2 expert pathologists. Histopathological findings,
such as evidence of inflammation, necrosis,
stromal fibrosis, syncytial knots, and other relevant
findings, were recorded for each sample.

2.4. Clinical data collection

The mother’s clinical characteristics, including
age, gestational age, pregnancy-related diseases,
chronic systemic diseases, infection symptoms,
and history of malignancy, were extracted from
the clinical documents. Fetal complications,
including intrauterine growth restriction (IUGR),
premature rupture of membranes (PROM), stillbirth,
and multiple gestations, were obtained from the
mother’s hospitalization records.

2.5. Ethical Considerations

This study was conducted without any
intervention on the participants, and no additional
costs were imposed. The results were reported in
a manner that ensured participant anonymity and
confidentiality. Consequently, this study adheres
to ethical standards. The Ethics Committee
of Tehran University of Medical Sciences,
Tehran, Iran has approved this study (Code:
IR.TUMS.MEDICINE.REC.1400.693).

2.6. Statistical Analysis

The Statistical Package for the Social Sciences
(IBM SPSS Statistic Version 23, IBM Inc., Chicago,
IL) was used to analyze the data. The results for
qualitative variables were calculated and reported
as frequency and percentage, while the results
for quantitative variables were presented as mean
and standard deviation. Statistical tests, such as
independent t test, Mann-Whitney, and Chi-square
test, were employed to analyze both quantitative

and qualitative data. A p-value < 0.05 was
considered statistically significant.

3. Results

A total of 250 placenta samples were evaluated
in this study. The mean age of pregnant women
was 31.8 yr, ranging from 15–52 yr. Among the
infants, 203 (81.2%) were born preterm, while 47
(18.8%) were born at term. The average gestational
age at birth was 28 wk. Table I presents the
frequency of clinical findings and maternal
complications. Fetal complications included
intrauterine fetal demise (IUFD), IUGR, PROM, and
twin gestation.

Table II provides the frequency of fetal
complications. Histopathological evaluation of
the placentas revealed the following findings:
MVM including accelerated villus maturation, distal
villous hypoplasia, and placental infarction. FVM,
placental calcification, nucleated red blood cells
(NRBCs) in umbilical cord blood vessels in the
second half of pregnancy, maternal inflammatory
response (MIR), fetal inflammatory response, and
villitis of unknown etiology.

Additional placental pathologic findings
included perivillous fibrin deposition, chorangiosis,
placental mesenchymal dysplasia, delayed villous
maturation, and intra-villous hemorrhage. Placental
hypoplasia, defined as placental weight below the
10th percentile, was observed in 12 cases (4.8%).
The frequency of these placental pathologic
findings is presented in table III, and examples of
placental histopathological findings can be seen
in figures 1 and 2.

Table IV summarizes the association between
placental pathological findings and the maternal
and fetal clinical consequences. No statistically
significant relationship was observed between any
of the placental pathological findings and maternal
age, gestational diabetes, chronic systemic
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diseases (such as diabetes and hypertension)
in the mother, IUGR, or placental weight.
Furthermore, no statistically significant relationship

was found between placental weight and any of the
background characteristics or pregnancy-related
complications.

Table I. The frequency of clinical findings and maternal complications

Variables Frequency

Mean age 31.8

Gestational age

Preterm 203 (81.2)

Term 47 (18.8)

Pre-eclampsia 51 (20.4)

Gestational diabetes 16 (6.4)

Diabetes mellitus 2 (0.8)

Hypertension 2 (0.8)

History of malignancy 4 (1.6)

Others 8 (3.2)

Data presented as n (%)

Table II. The frequency of fetal complications

Variables Frequency

IUFD 27 (10.8)

IUGR 90 (36)

PROM 32 (12.8)

Twin gestation 43 (17.2)

Data presented as n (%). IUFD: Intrauterine fetal demise, IUGR: Intrauterine growth restriction, PROM: Premature rupture of
membranes

Table III. The frequency of placental pathologic findings

Variables Frequency

MVM 149 (59.6)

AVM 67 (26.8)

DVH 5 (2)

AVM & DVH 48 (19.2)

Placental infarction 29 (11.6)

FVM 6 (2.4)

Placental calcification 20 (8)

NRBCs 41 (16.4)

MIR 19 (7.6)

FIR 4 (1.6)

VUE 3 (1.2)

Page 774



International Journal of Reproductive BioMedicine
Volume 22, Issue no. 10. https://doi.org/10.18502/ijrm.v22i10.17662 Placental pathology and pregnancy outcomes

Table III. Continued

Variables Frequency

Others

PFD 6 (2.4)

Chorangiosis 6 (2.4)

PMD 2 (0.8)

DVM 2 (0.8)

IVH 1 (0.4)

Placental hypoplasia 12 (4.8)

Data presented as n (%). MVM: Maternal vascular malperfusion, AVM: Accelerated villus maturation, DVH: Distal villous
hypoplasia, FVM: Fetal vascular malperfusion, NRBCs: Nucleated red blood cells, MIR: Maternal inflammatory response, FIR:
Fetal inflammatory response, VUE: Villitis of unknown etiology, PFD: Perivillous fibrin deposition, PMD: Placental mesenchymal
dysplasia, DVM: Delayed villous maturation, IVH: Intra-villous hemorrhage

Table IV. Association between placental pathological findings and maternal and fetal clinical outcomes

Association P-value

Preterm birth and MVM 0.002

Preterm birth and the presence of NRBCs in the umbilical cord blood vessels 0.040

Pre-eclampsia and MVM 0.001

Pre-eclampsia and the presence of NRBCs in the umbilical cord blood vessels 0.001

History of malignancy in the mother and placental infarction 0.016

History of malignancy in the mother and the presence of NRBCs in the umbilical cord blood vessels 0.001

FVM and IUFD 0.001

MIR and PROM 0.001

Twin gestation and PFD 0.025

Twin gestation and chorangiosis 0.025

Twin gestation and IVH 0.025

Chi-square test. MVM: Maternal vascular malperfusion, NRBCs: Nucleated red blood cells, FVM: Fetal vascular malperfusion,
MIR: Maternal inflammatory response, IUFD: Intrauterine fetal demise, PROM: Premature rupture of membranes, PFD: Perivillous
fibrin deposition, IVH: Intra-villous hemorrhage

  
A B 

Figure 1. A) Accelerated villus maturation (decreased villous size, increased syncytial knot), and distal villous hypoplasia, B)
Placental infarction (H&E, x200).
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 A B

Figure 2. A) Villous stromal-vascular karyorrhexis, B) Stem villous vascular obliteration (H&E, x200).

4. Discussion

Pathological changes in the placenta have
been extensively reported, particularly in
pregnancies classified as high-risk or involving
maternal and neonatal morbidities. This raises
2 fundamental questions: first, whether these
placental pathologies are associated with adverse
maternal and fetal outcomes, and second,
whether underlying maternal comorbidities or
diseases during pregnancy can be linked to the
development of placental pathologies.

In this study, we aimed to investigate the
relationship between placental pathology and
clinical findings in both the maternal and fetal
populations. Initially, our analysis focused on
determining the frequency of common placental
pathologies observed during pregnancy. Notably,
the most prevalent pathological change identified
wasMVM, accounting for 59.6% of cases. This was
followed by the presence of NRBCs in umbilical
cord blood vessels, which was observed in 16.4%
of cases.

It is imperative to note that the diagnosis
of MVM cannot be solely based on a single
pathological finding within the placenta. Instead,
it encompasses a comprehensive evaluation
of macroscopic and microscopic placental
features. Macroscopically, MVM is characterized

by placental hypoplasia, placental infarction,
and retroplacental hemorrhage or hematoma.
On a microscopic level, villous lesions such
as accelerated villous maturation (indicated by
decreased villous size and increased syncytial
trophoblast knot), distal villous hypoplasia,
and decidual vascular lesions are considered
significant indicators of MVM. Due to this
multifaceted diagnostic approach, determining
the exact frequency of MVM based on existing
literature becomes challenging (10). In line with
previous studies, placental pathologies have
been closely related to maternal and fetal
morbidities. The present study highlights a
significant relationship between FVM and IUFD.
Various histological patterns have been identified
in FVM, including thrombosis of the fetal chorionic
plate or umbilical cord vessels, avascular villi,
villous stromal-vascular karyorrhexis, and stem
villous obliteration (fibromuscular sclerosis) (11,
12).

Moreover, the study reveals a significant
correlation between MIR and PROM. Additionally,
MVM and the presence of NRBC in the
umbilical cord vessels during the second
half of pregnancy are strongly associated
with the development of pre-eclampsia.
Furthermore, the preterm condition of the
newborn is significantly linked to both MVM
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and the presence of NRBC in the umbilical
cord blood vessels during the latter half of
gestation.

Several studies have investigated the
relationship between various placental
pathological changes and maternal and neonatal
morbidities. For instance, a study demonstrated
that MVM was found to be associated with
recurrent preterm birth (13).

In another study, a significant correlation was
observed between neonatal sepsis and placental
inflammation as well as villitis of unknown etiology.
Additionally, twin pregnancies were found to be
associated with MVM (14).

One study reported that marked placental
infarction was significantly linked to low
APGAR scores and perinatal deaths. An
increased presence of syncytial knots, fibrinoid
degeneration, vasculo-syncytial membrane
paucity, and stromal fibrosis were also identified
as factors associated with higher perinatal
mortality (15).

Furthermore, another study revealed that
cases of gestational diabetes mellitus exhibited
significantly higher neonatal weight, placental
weight, and placental diameter when compared
to normal gestation. Conversely, cases of maternal
anemia, pregnancy induced hypertension, and
IUGR showed decreased neonatal weight,
placental weight, and placental diameter (16).
In a study, it was observed that mothers with
histologic chorioamnionitis delivered at a very
lower gestational age (17). Similarly, another
study found a strong association between
chorioamnionitis and funisitis with various
adverse outcomes including PROM, very low
birth weight, neonatal sepsis, and cardiac and
neurological complications (18). Our study also

revealed a significant correlation between the
MIR and PROM.

One study demonstrated a higher incidence of
chorioamnionitis in preterm neonates, whereas
IUGR neonates exhibited a greater prevalence
of villitis. Additionally, a high incidence of
chorioamnionitis, funisitis, and villitis was
observed in stillborn neonates (19). Another study
conducted in Iran found that preterm deliveries
were more likely to exhibit placental calcification,
which was significantly higher compared to term
deliveries. Inflammatory lesions were present in
60% of cases with early preterm labor, and both
placental calcification and inflammatory lesions
were associated with preterm labor (20).

The pathological examination of the placenta
serves as an autopsy of pregnancy, providing
valuable insights into various aspects of
reproductive health. One of the primary reasons
for conducting a pathological examination of
the placenta is to elucidate the underlying
causes of adverse pregnancy outcomes. The
information gathered from this examination can
be instrumental in managing future pregnancies
(21). Furthermore, examining placental samples
can help identify previously undetected diseases,
conditions with a high likelihood of recurrence
in subsequent pregnancies, and specific
explanations for adverse outcomes, such as
fetal death. However, not all pregnancies with
unfavorable outcomes are associated with
pathological lesions of the placenta, and the
presence of such lesions does not necessarily
result in unfavorable outcomes (8).

A study conducted in 2022 reported that
placental pathology was present in 26.2% of
normal pregnancies and 73.8% of complicated
pregnancies (10). Therefore, even in cases
of normal and uncomplicated pregnancies,
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the presence of placental pathologies can be
expected in approximately a quarter of cases.

Both the College of American Pathologists and
the Royal College of Pathologists recommend the
pathological examination of the placenta in all
cases of adverse pregnancy outcomes, as well as
when there is an underlying maternal disease, or
any gross pathological lesions observed during
the examination of the placenta (4, 22). This
examination involves a comprehensive evaluation
of the umbilical cord, membranes, and placental
disc, including both macroscopic and microscopic
examinations.

The findings from our study and other research,
highlight the importance of assessing and
monitoring each pathological disorder of the
placenta, as it can provide valuable predictive
information regarding the occurrence of maternal
and neonatal complications. Therefore, a
thorough examination of these histopathological
changes is not only beneficial but also imperative
in predicting and preventing such complications.

Of particular significance, our study revealed
that underlying comorbidities in the mother may
contribute to the development of pathological
lesions in the placenta. In fact, for the first
time, we found that a history of malignancy in
the mother can be a significant risk factor for
placental pathology. Another study demonstrated
a correlation between placental calcification and
infarction with maternal hypertensive disorders
(15).

Contrary to the findings of several studies, our
study did not identify a significant association
between the history of diabetes mellitus or
hypertension and the occurrence of placental
pathological disorders. This lack of association
may be attributed to the low prevalence of these
conditions among the mothers included in our

study sample. Our study revealed that placental
weight below the 10th percentile (placental
hypoplasia) was linked to less common placental
disorders, such as perivillous fibrin deposition and
delayed villous maturation. We did not identify
a statistically significant relationship between
placental weight and birth-related disorders,
including IUGR, IUFD, and maternal systemic
diseases. These findings contradict the findings of
several studies, highlighting the need for further
research to establish definitive relationships
between maternal clinical characteristics and
placental pathology.

Our study was subject to certain limitations.
First, we lacked access to newborn records, which
prevented us from evaluating birth weight and
other newborn disorders. Additionally, some of
our pathology reports did not include placental
weight, further limiting our analysis. Furthermore,
this study was conducted on pathology samples
from 2 hospitals, which are academic and referral
centers for perinatal samples. Therefore, the high
prevalence of certain histopathological changes
appears reasonable.

5. Conclusion

In conclusion, the most prevalent placental
pathological changes observed in our study
were MVM in 59.6% of cases, followed by the
presence of NRBCs in umbilical cord blood
vessels during the second half of pregnancy in
16.4% of cases. Placental pathological changes
serve as important indicators for maternal and
fetal complications, underscoring the significance
of early detection in predicting and preventing
such complications. Notably, among the maternal
medical records, a history of malignancy may
serve as an important predictor of placental
pathologies. Further academic investigations

Page 778



International Journal of Reproductive BioMedicine
Volume 22, Issue no. 10. https://doi.org/10.18502/ijrm.v22i10.17662 Placental pathology and pregnancy outcomes

are warranted to corroborate these findings and
elucidate the complex relationship between
maternal clinical characteristics and placental
pathology.
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