
MORPHOLOGICAL FEATURES OF THE PLACENTA 
IN PREECLAMPSIA 

 
 

Citra Maharani1, Herlambang Herlambang2,3, Ahmad Syauqy1, 
Huntari Harahap3, Anggelia Puspasari1  

 
1Department of Biology and Biochemistry, Faculty of Medicine and Health Sciences, Universitas 

Jambi 
2Department of Obstetrics and Gynecology, Faculty of Medicine and Health Sciences, Universitas 

Jambi 
3Department of Physiology, Faculty of Medicine and Health Sciences, Universitas Jambi 

 
E-mail: citra_maharani@unja.ac.id 

 
 

Abstract 
 

Background Preeclampsia is a major cause of maternal and neonatal mortality and morbidity. Failure 
of trophoblast invasion results in impaired remodelling of the endometrial spiral arteries in the placenta 
leading to hypoxia. This hypoxic condition trigger oxidative stress on the placenta and cause maternal 
preeclampsia. Hypoxia cause histological changes in parenchymal and vascular placenta. This condition 
can be observed through microscopic images. Aim This study aim to observe morphology of the human 
placenta in preeclampsia. Methods This research was observational study. Preeclampsia was diagnosed 
by elevated blood pressure (systolic blood pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg) 
after 20 weeks of gestation. Human placental tissues were collected from 22 subjects pregnant women 
with preeclampsia and 3 subjects pregnant women without pre-eclampsia as controls. Full thickness 
placental tissues were collected immediately after delivery and fixed by formaldehyde 10%. Slides from 
medial and lateral placental tissue sections were stained with Haematoxylin Eosin. Haematoxylin Eosin 
slides were made in Biomolecular Laboratory Faculty of Medicine and Health Sciences Universitas 
Jambi. Results All placental tissue samples from pregnant women with preeclampsia showed the 
presence of decidual arteriopathy, hypoplasia of the distal villi which was characterized by increased 
intervillous space, intra and intervillous fibrin deposition and increased syncytial knotting due to 
malperfusion of the maternal vessels. In pregnant women without preeclampsia, placental 
morphological disorders were not found. Conclusion The histopathological images of placental tissue 
in preeclampsia patients showed abnormal morphology of the placenta which indicates hypoxia due to 
inadequate remodelling of the spiral arteries.  
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Introduction 

Preeclampsia is a major cause of maternal and neonatal mortality and morbidity in 

developing countries.1 Failure of trophoblast invasion resulting in impaired remodelling of the 

spiral arteries in the human placenta. Inadequate remodelling of spiral arteries leads to hypoxia 

and trigger oxidative stress. Oxidative stress cause an imbalance of proangiogenic and 



antiangiogenic factors in the placental tissue. Reactive oxygen species (ROS) resulting from 

oxidative stress, such as hydroxyl radical groups, can attack various molecules such as lipid 

components in cell membranes, various proteins and bases in Deoxyribonucleic Acid (DNA).2,3  

This condition triggers endothelial dysfunction and giving rise to the clinical manifestations of 

maternal preeclampsia.1,4,5.  

         In preeclampsia, hypoxia due to impaired remodelling of the spiral arteries in placental 

endometrium causes histological changes in the human placental tissue. Placental parenchyma 

changes in preeclampsia in the form of vascular malperfusion characterized by decidual 

arteriopathy. Hypoxia in the preeclamptic placenta also causes injury to the placental villous.6 

In this study, we observe the morphological features that occurred in preeclamptic placenta and 

compare with placenta without preeclampsia. 

  

Methods 

This study was descriptive observational. Totally 25 pregnant women was participated 

in this study, it consist of 22 samples of placental tissue from pregnant women with 

preeclampsia and 3 samples of placental tissue from pregnant women without preeclampsia as 

controls. All subjects had fulfilled inclusion and exclusion criteria. The inclusion criteria of 

this study were pregnant women who diagnosed with preeclampsia and without preeclampsia, 

willing to participate in the study based on informed consent and willing to take the placenta 

during delivery. The diagnosis of preeclampsia is determined by examining blood pressure 

with an increase in systolic pressure ≥140 mmHg or diastolic blood pressure ≥90 mmHg, at 

gestational age more than 20 weeks. The exclusion criteria were pregnant women with other 

comorbidities. 

The placental tissue with full thickness was removed immediately after birth and fixed 

with 10% formaldehyde solution. The fixed placental tissue was made into paraffin blocks and 



cut for 4 µm for slides. Haematoxylin Eosin (HE) staining was performed on the slide. Then 

the HE-stained slides were observed under a microscope. 

This research has passed the ethical review from the Health Research Ethics 

Commission of the Faculty of Medicine and Health Sciences, Universitas Jambi. Placenta 

sampling was carried out in several hospitals in Jambi city from June to September 2020.  

  

Results 

The results of microscopic observation of placental tissue showed histological changes 

in the preeclamptic placental tissue. There were decidual arteriopathy (Figure 1), increased 

syncytial knotting (Figure 2), distal villus hypoplasia (Figure 3), and increased fibrin deposition 

on intra and intervillous placenta (Figure 4). Morphological abnormalities were found in all 

placental tissue samples from preeclampsia and did not found in placental tissue samples 

without preeclampsia. 

 

Figure 1. Decidual arteriopathy characterized by fibrinoid necrosis in the blood vessels (green 
arrow) and atherosis (black arrow) in the preeclamptic tissue (H&E staining, 

magnification ×40). 
 



 

Figure 2. A) Increased syncytial knotting in a preeclamptic placenta (black arrow) (H&E 
staining, magnification ×10); B) Normal placenta (H&E staining, magnification ×10). 

 

 

Figure 3. A) Distal villus hypoplasia is characterized by large  intervillous space in the 
preeclamptic placenta (H&E staining, magnification ×10; B) Normal placenta (H&E staining, 

magnification ×4). 
 

 

Figure 4. Increased intra and intervillous fibrin deposition in preeclamptic placenta (red 
arrows) (H&E staining, magnification ×4 & x10). 



  
Discussion 

Preeclampsia occurs due to disruption of the placentation process and trophoblast 

invasion during placental development. This situation causes reduced placental perfusion.7 

When the trophoblasts failed to invade the spiral arteries, trophoblast cell fragmentation occurs 

and blockage of the arteries. This causes premature maternal circulation and results in increased 

oxygen tension. The increase in oxygen pressure causes the formation of ROS.6 Decreased of 

placental perfusion triggers oxidative stress, and it cause intravascular inflammatory response 

and suppresses the normal function of the endothelium that leads to endothelial dysfunction.8 

Placental hypoxia that occurs due to inadequate remodelling of the spiral arteries, 

leading to decidual arteriopathy.6 In preeclamptic placental tissue samples, decidual 

arteriopathy characterized by acute atherosis, fibrinoid necrosis with or without foam cells. The 

placental tissue of preeclampsia also shown an increase syncytial knotting. Increasing the 

number of syncytial knots were generally associated with gestational age, but it has also been 

reported to be associated with preeclampsia due to hypoxia and exposure to ROS.9-11 

Another effect from inadequate remodelling of the spiral arteries was space injury 

between villous of the placenta. Injury in the intervillous space was characterized by hypoplasia 

of the distal villous placenta due to increased velocity of blood flow.6 In the histopathological 

features, there were shrinkage of the placental villous and the space between villous was larger 

than non-preeclamptic placenta. The non-preeclamptic placenta tissue was filled with large 

villous and close to one another. In preeclampsia, there was a hypoxic condition which causes 

accelerated villi maturation, this causes changes in the morphology of the placental villi in the 

form of fibrin deposition.9 In the future, this research requires more samples with the same 

sample size ratio between pregnant women with preeclampsia and without preeclampsia. 

Observations should be extended to fetal surface of the placenta to find out more about the 

morphological changes that occur in the placenta preeclampsia.  



Conclusion 

The placental tissue of the pregnant women with pre-eclampsia showed abnormal 

changes in the parenchyma and vascular. The morphological changes in the preeclamptic 

placenta suggest a disorder caused by hypoxic conditions due to inadequate remodelling of the 

placental spiral arteries that underlie preeclampsia.  
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