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Abstract 

Background: The placenta plays a critical role in maintaining fetal growth and development, and 

histopathological examination provides important insights into maternal and fetal health. 

Placental lesions are frequently associated with pregnancy complications and adverse neonatal 

outcomes. 

Aim: To study pregnancy complications and correlate placental histopathological changes with 

maternal clinical features and neonatal outcomes in a tertiary care center. 

Methods: This prospective cross-sectional study was conducted in the Department of Pathology, 

Sree Mookambika Institute of Medical Sciences, from January 2024 to January 2025. A total of 

439 placental specimens were evaluated and categorized into pathological and physiological 

pregnancy groups. Gross and microscopic examination was performed according to Amsterdam 

Placental Workshop Group guidelines using routine Hematoxylin and Eosin staining. 

Histopathological findings were correlated with maternal complications and neonatal outcomes. 

Results: Pathological placentas constituted 69.5% of cases, while adverse neonatal outcomes 

were observed in 56.5% of neonates. Maternal vascular malperfusion was the most common 

placental lesion associated with pathological pregnancies. Significant associations were observed 

between pathological pregnancies and small for gestational age neonates, prematurity, respiratory 

distress syndrome, neonatal sepsis, and prolonged neonatal hospitalization (p < 0.05). 
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Histologically normal placentas were more commonly associated with physiological pregnancies 

and healthy neonatal outcomes. 

Conclusion: Placental histopathological abnormalities showed significant correlation with 

maternal pregnancy complications and adverse neonatal outcomes, emphasizing the importance 

of routine placental examination for early risk assessment and improved perinatal management. 

Keywords: Placenta, placental histopathology, maternal vascular malperfusion, pregnancy 

complications, neonatal outcomes, preeclampsia, prematurity, placental pathology. 

Introduction: 

                    The placenta represents one of the most anatomically sophisticated and functionally 

complex organs in human biology, performing an indispensable role in sustaining fetal growth 

and development across the entire gestational period. Positioned at the interface between the 

maternal and fetal circulations, it orchestrates the bidirectional exchange of oxygen, essential 

nutrients, hormones, and metabolic waste products with a degree of precision that no artificial 

system has yet been able to replicate. Beyond this fundamental exchange function, the placenta 

concurrently assumes the physiological responsibilities ordinarily attributed to the fetal lung, 

kidney, and liver, while simultaneously fulfilling critical endocrine, metabolic, immunological, 

and cytoprotective roles without which fetal survival and in utero adaptation would be 

impossible.1 Despite the considerable progress that has been achieved in the fields of fetal 

medicine and neonatal intensive care over recent decades, a comprehensive understanding of the 

functional mechanisms and intricate biological interactions that govern placental physiology 

remains elusive. Contemporary scientific endeavors have extended as far as the experimental 

development of artificial placental support systems; nonetheless, successfully recapitulating the 

full spectrum of physiological functions performed by the natural placenta continues to represent 

a formidable and as yet unresolved scientific challenge.2 

Within this context, histopathological examination of the placenta has established itself as one of 

the most diagnostically valuable and clinically informative investigative tools available to the 

perinatal pathologist. Although such assessment is necessarily conducted following delivery and 

therefore constitutes a retrospective form of evaluation, it yields information of considerable 

relevance regarding maternal health status, the intrauterine environment, fetal well-being 

throughout gestation, and the underlying mechanisms responsible for adverse pregnancy 

outcomes.3 The placenta, in its structural and cellular composition, serves as a cumulative record 

of the maternal, fetal, and environmental influences to which the pregnancy has been subjected, 

and its microscopic examination may disclose evidence of vascular compromise, inflammatory 

pathology, infectious processes, or developmental aberrations that would otherwise remain 

undetected.3,4 Accordingly, placental microscopy has progressively assumed a central role in the 

systematic evaluation of complicated pregnancies and in the clinicopathological investigation of 

adverse neonatal outcomes. 
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A broad spectrum of maternal medical conditions — encompassing pregnancy-induced 

hypertension, preeclampsia, gestational diabetes mellitus, anemia, systemic infections, and 

autoimmune disorders — is recognized to produce characteristic and reproducible 

histopathological alterations within placental tissue.5 Maternal vascular malperfusion, in 

particular, gives rise to a constellation of morphological changes including placental infarction, 

decidual vasculopathy, accelerated villous maturation, and a disproportionate increase in 

syncytial knot formation.6 In contrast, inflammatory lesions such as chorioamnionitis and villitis 

are characteristic of infectious and immune-mediated pathological processes that compromise the 

integrity of the placental architecture.6 Fetal vascular malperfusion, on the other hand, may 

engender thrombotic lesions within the fetal placental vasculature, impairing fetal circulatory 

efficiency and thereby contributing to fetal growth restriction and intrauterine hypoxia.7 The 

clinical consequences of these varied placental abnormalities are substantial and encompass a 

wide range of adverse neonatal outcomes, including preterm birth, low birth weight, fetal 

distress, requirement for neonatal intensive care unit admission, stillbirth, and elevated rates of 

perinatal morbidity and mortality.5–7 

In recognition of the need to standardize the nomenclature and reporting of placental pathology, 

the Amsterdam Placental Workshop Group developed and promulgated an internationally 

endorsed classification framework grounded in reproducible histopathological criteria.8 This 

system organizes placental lesions into five principal categories: maternal vascular malperfusion, 

fetal vascular malperfusion, inflammatory lesions, delayed villous maturation, and a residual 

category accommodating other pathological entities. The widespread adoption of this 

classificatory framework has substantially enhanced consistency in placental pathology reporting 

across institutions and has facilitated a more rigorous and systematic exploration of the 

relationship between specific placental lesions and their associated maternal and fetal clinical 

consequences.8 It must be acknowledged, however, that certain histopathological findings 

included within this classification may also be encountered in morphologically and clinically 

uncomplicated pregnancies, a reality that introduces interpretive complexity and reinforces the 

necessity for further investigative studies directed at defining the precise clinical significance of 

such findings.9 

Notwithstanding the advances that have been made in obstetric ultrasonography and prenatal 

diagnostic technology, many fundamental questions pertaining to placental structure, function, 

and disease pathogenesis remain incompletely resolved. Histopathological examination of the 

placenta continues to serve as the definitive investigative standard for identifying placental 

abnormalities and establishing their relationship to maternal complications and neonatal 

outcomes. A deeper and more nuanced understanding of placental pathology holds the potential 

to enhance the early identification of high-risk pregnancies, to refine strategies for antenatal 

surveillance, and to inform more effective approaches to neonatal care. It is against this 

background that the present study was designed and conducted, with the overarching aim of 

evaluating the histopathological changes observed in placentas from pregnancies complicated by 
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maternal disease and of correlating these morphological findings with maternal clinical 

parameters and neonatal outcomes within a tertiary care institutional setting. 

Aim 

To study pregnancy complications and correlate placental histopathological changes with 

maternal clinical features and neonatal outcomes in a tertiary care center. 

Objectives 

To evaluate the histopathological changes in placental specimens from pregnancies with maternal 

complications. 

To study the association between maternal pregnancy complications and placental pathological 

findings. 

To assess neonatal outcomes in relation to placental histopathological changes 

 

Methodology 

                 This prospective cross-sectional study was conducted in the Department of Pathology 

at Sree Mookambika Institute of Medical Sciences in collaboration with the Department of 

Obstetrics and Gynaecology during the period from January 2024 to January 2025. Placental 

specimens received following delivery were included in the study and categorized into two 

groups: placentas from pathological pregnancies and placentas from normal physiological 

pregnancies serving as the control group. Detailed maternal clinical history, obstetric 

complications, gestational age, mode of delivery, and neonatal outcomes were collected from 

hospital records. The placentas, umbilical cords, and fetal membranes were examined grossly 

and sampled according to the Amsterdam Placental Workshop Group Consensus Statement 

guidelines. Histopathological examination was performed using routine tissue processing and 

Hematoxylin and Eosin (H&E) staining. Placental lesions were classified according to the 

Amsterdam criteria into categories such as maternal vascular malperfusion, fetal vascular 

malperfusion, inflammatory lesions, and other pathological abnormalities. The histopathological 

findings were correlated with maternal pregnancy complications and neonatal outcomes 

including prematurity, low birth weight, fetal distress, NICU admission, and stillbirth. The 

collected data were entered into Microsoft Excel and analyzed using Statistical Package for 

Social Sciences (SPSS) software version 25. Descriptive statistics such as mean, standard 

deviation, frequency, and percentage were used to summarize the data. Associations between 

placental pathology, maternal complications, and neonatal outcomes were analyzed using the 

Chi-square test and Student’s t-test wherever applicable. A p-value of less than 0.05 was 

considered statistically significant. 
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Results 

              A detailed analysis was performed to evaluate the association between placental 

histopathological findings, pregnancy complications, and neonatal outcomes. Statistical analysis 

demonstrated a significant relationship between the type of pregnancy and neonatal outcome. 

Physiological pregnancies were more frequently associated with healthy neonates, whereas 

pathological pregnancies showed a higher incidence of adverse neonatal outcomes. The 

association was statistically significant as confirmed by the Chi-square test (p < 0.0001), along 

with significant contingency coefficient and Cramer’s V values. Normal pregnancies were also 

more commonly associated with histologically normal placentas. 

 

The four pie charts collectively illustrate the distribution of placental pathologies and neonatal 

outcomes among a total of 439 cases. 

Overall Placental Distribution: The majority of placentas examined were pathological, 

accounting for 69.5% of cases (305 specimens), while normal placentas constituted only 30.5% 

(134 specimens). This indicates that a significantly higher proportion of submitted specimens 

demonstrated histopathological abnormalities.Overall Neonatal Outcome Distribution: 

Pathological neonatal outcomes were recorded in 56.5% of cases (248 newborns), whereas 

normal neonatal outcomes were observed in 43.5% (191 newborns). This suggests that more than 

half of the neonates in the study experienced adverse outcomes. 

Normal Placenta — Pregnancy Type Breakdown: Among the 134 normal placentas, the majority 

(57.5%, n=77) were derived from normal pregnancies, while 42.5% (n=57) originated from 

pathological pregnancies. This highlights that even in complicated pregnancies, a proportion of 

placentas may retain normal morphology.Pathological Placenta — Pregnancy Type Breakdown: 

Among the 305 pathological placentas, the overwhelming majority (73.8%, n=225) were 

associated with pathological pregnancies, while 26.2% (n=80) came from apparently normal 

pregnancies. This finding is particularly significant, as it suggests that placental pathology can 

occur even in clinically uncomplicated pregnancies, reinforcing the importance of routine 

histopathological examination. 
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Discussion 

              The present study demonstrated a significant association between placental 

histopathological abnormalities, maternal pregnancy complications, and adverse neonatal 

outcomes. Histologically normal placentas were predominantly associated with physiological 

pregnancies and healthy neonates, whereas pathological pregnancies showed a higher frequency 

of placental lesions and neonatal complications. Similar observations have been reported in 

previous studies emphasizing the importance of placental examination in understanding adverse 

pregnancy outcomes.6,7 

 

A significant association was observed between pathological pregnancies and small for 

gestational age (SGA) neonates. The incidence of SGA was considerably higher among 

complicated pregnancies compared to normal pregnancies, indicating the role of placental 

insufficiency in impaired fetal growth. Maternal vascular malperfusion was identified as the most 

common placental lesion associated with pathological pregnancies. Similar findings have been 
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described by Roberts and Post, who reported that maternal vascular lesions are strongly linked 

with preeclampsia, fetal growth restriction, and adverse perinatal outcomes.8 Maternal vascular 

malperfusion results in reduced uteroplacental blood flow leading to chronic fetal hypoxia and 

impaired fetal growth. 

 

The present study also demonstrated significant associations between preeclampsia and 

prematurity, respiratory distress syndrome, and prolonged neonatal hospitalization. Previous 

studies have similarly reported increased neonatal morbidity among pregnancies complicated by 

hypertensive disorders.8,9 Premature rupture of membranes (PROM) showed a significant 

correlation with neonatal sepsis, which may be attributed to ascending intrauterine infections 

causing inflammatory placental lesions and neonatal complications.10 

 

Placental histopathology revealed that maternal vascular malperfusion was significantly more 

frequent in pathological pregnancies, supporting its important role in determining pregnancy 

outcome. However, a proportion of physiological pregnancies also demonstrated mild placental 

abnormalities, suggesting that certain lesions may represent adaptive or subclinical changes 

rather than overt pathology. Intervillous hemorrhage was more frequently observed in 

physiological pregnancies, indicating that mild hemorrhagic changes may occur as part of 

normal placental maturation. Similar findings have been reported in earlier studies evaluating 

placental lesions in uncomplicated pregnancies.11 

 

Although other lesions such as chorangiosis, placental infections, and fetal vascular malperfusion 

were observed, they did not show statistically significant associations with pregnancy outcome in 

the present study. Nevertheless, these lesions remain clinically important because they may 

contribute to fetal hypoxia, infection, and perinatal morbidity. Overall, the study highlights the 

importance of routine placental histopathological examination in identifying placental 

abnormalities associated with maternal diseases and adverse neonatal outcomes. Early 

recognition of such placental lesions may improve antenatal monitoring and neonatal 

management in high-risk pregnancies.12-15 

Conclusion: 

Placental histopathological abnormalities showed significant association with maternal 

pregnancy complications and adverse neonatal outcomes, highlighting the importance of routine 

placental examination for early risk assessment and improved perinatal management. 
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