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ABSTRACT 
Background: The placenta reflects the prenatal problems that are linked to high perinatal morbidity and mortality both 
macroscopically and microscopically. A pregnancy syndrome called pre-eclampsia has terrible consequences for both the 
mother and the unborn child. It may result in more frequent inductions of labor, fetal growth limitation, respiratory issues in 
newborns, increased admission rates to neonatal critical care units, and an elevated risk of perinatal or fetal death. To 
understand the relation of preeclampsia and fetal growth identification of its effects on various components of the placenta is 
mandatory hence the current study was designed to evaluate the Placental Terminal Villi, Capillaries, and Intervillous Space in 
Normal and Pre-eclamptic Pregnancies. 
Methodology: It was a cross sectional study, carried out on 50 samples of placentas, out of which 25 were preeclamptic and 25 
were normal. The placentas were recruited after cesarean session, processed as per guidelines and were analyzed for 
histopathological examination. The set inclusion criteria were Registered cases of Pre-eclampsia, Blood Pressure ≥ 140/90 
mmHg, Parity 0 – 4, Age of mother (25 – 35) Years., Gestational Age (36 – 42) Weeks, Mode of delivery Cesarean Sections. 
The set exclusion criteria were known hypertensive patients, and patient diagnosed with other chronic illnesses. 
Results: Number of terminal villi, Transverse diameter of terminal villi (μm), Intervillous space (μm), and Transverse diameter of 
terminal villous capillaries decreased significantly (p=0.001) in preeclamptic group however, Number of terminal villous 
Capillaries were found to be increased in preeclamptic group (p=0.001).  
Conclusion: Preeclampsia leads to more significant alterations in placental structure compared to normal pregnancies, 
emphasizing the importance of early detection and management of this condition to improve maternal and fetal outcomes. 
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INTRODUCTION 
The placenta reflects the prenatal problems that are linked to high 
perinatal morbidity and mortality both macroscopically and 
microscopically (1). To sustain pregnancy and encourage healthy 
fetal development, the placenta plays a crucial role (2). The fetus's 
respiratory, nutritive, excretory, endocrine, and immunological 
systems are all controlled by the placenta (3). Extraembryonic 
mesoderm give rise to umbilical cord that is covered by 
mesenchymal and epithelial stem cells.  The umbilical epithelium 
contains two umbilical arteries, one umbilical vein and Wharton’s 
jelly which serves as a protective cushion for the vessels (3, 4).  
 The human placenta's villous vasculature develops and the 
terminal villi are formed as a result of angiogenesis. Early in 
pregnancy, placental vascular development starts, and it continues 
throughout gestation. In the healthy development of the placenta, 
angiogenesis and vascular transformation are critical processes 
(5). A pregnancy syndrome called pre-eclampsia has terrible 
consequences for both the mother and the unborn child. It may 
result in more frequent inductions of labour, fetal growth limitation, 
respiratory issues in newborns, increased admission rates to 
neonatal critical care units, and an elevated risk of perinatal or fetal 
death (6).  
 Preeclampsia's etiopathogenesis is multifaceted, and the 
placenta has a significant impact on how the condition develops. 
Reduced uterine perfusion leads to placental ischemia and 
hypoxia, which play a key role in the pathogenesis of the condition. 
Secondary maternal consequences such as imbalance and 
endothelial dysfunction are brought on by placental ischemia (7, 8). 
To understand the relation of preeclampsia and fetal growth 
identification of its effects on various components of the placenta is 
mandatory hence the current study was designed to evaluate the 
Placental Terminal Villi, Capillaries, and Intervillous Space in 
Normal and Pre-eclamptic Pregnancies. 
 
 

METHODOLOGY 
It was a cross sectional study conducted in the Department of 
Anatomy, Basic Medical Science Institute, Jinnah Post Graduate 
Medical Centre Karachi, and the microscopic examination were 
carried out in the histology lab, Jinnah Medical and Dental College 
Karachi. In this investigation, a total of 50 full-term human 
placentas were used, 25 from normal (Group A) and 25 from pre-
eclampsia (Group B). All the placentas were collected via 
caesarean section From the gynecology and obstetrics 
departments of the Jinnah Postgraduate Medical Center in 
Karachi. The set inclusion criteria was Registered cases of Pre-
eclampsia, Blood Pressure ≥ 140/90 mmHg, Parity 0 – 4, Age of 
mother (25 – 35) Years., Gestational Age (36 – 42) Weeks, Mode 
of delivery Cesarean Sections. The set exclusion criteria was 
known hypertensive patients, and patient diagnosed with other 
chronic illnesses. 
Procedure: We collected placentae from registered cases in the 
Gynecology and Obstetrics units of Jinnah Postgraduate Medical 
Centre. The placentae were immediately placed in 10% formalin-
filled jars with patient information marked on each jar. The 
placentae were then transferred to the Department of Anatomy at 
Jinnah Medical and Dental College Karachi and preserved in 10% 
formalin for 24-48 hours before histological sections were taken. 
Tissue pieces were processed for routine paraffin embedding by 
passing through alcohol, xylene, and paraffin infiltration. Paraffin 
blocks were prepared, tissue was placed in such a position 
covering all the area from chorionic plate to basal plate of placenta, 
then parallel sections of the tissues were obtained on the glass 
slides, 4 µm thick sections were cut on rotary microtome and 
allowed to float on hot water bath at 42oC. The floating sections 
were taken on glass slides from the water bath. Slides were kept 
on hot plate at 37oC for 24 hours for purpose of fixing the sections 
on the slides. Slides were numbered appropriately with lead pencil 
on frosted area. 
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 The sections on the glass slides were stained using the 
routine Haematoxylin and Eosin (H and E) staining technique, 
allowing for observation of the general morphology of the tissue 
under a light microscope. A stage micrometer was used for 
calibration of ocular micrometer and the counting reticule. A stage 
micrometer with a scale of 10 mm divided into 100 parts was used 
for calibration. The ocular micrometer and counting reticule were 
calibrated at different magnifications (4X, 10X, and 40X) by 
comparing their divisions with those of the stage micrometer. The 
size of the counting reticule was also determined at each 
magnification. The results were used to calculate the size of 
objects viewed through the microscope. All the parameters, 
Intervillous space, number of villi, transverse diameter of terminal 
villi, number of terminal villous capillaries, transverse diameter of 
terminal villous capillaries were noted in H and E in both the 
groups. Statistical analysis was conducted using the independent 
sample t-test for quantitative variables Mean and standard 
deviation were reported for each group. Statistical significance was 
considered when the P-value was 0.05 or less. The analysis was 
performed using SPSS version 24. 
 

RESULTS 
Number of terminal villi: In 4 µm thick, H and E stained paraffin 
sections; number of terminal villi was counted in 10 random fields 
for each placenta in group A and group B. 
 The mean values of number of villi in control group A and 
pre-eclamptic group B were 100.16±0.72 and 64.28±1.51 
respectively (table- 1).  
 Comparison was done between group A and group B, the 
data showed highly significant decrease (P< 0.001) in number of 
villi in group B as compared to group A (table- 1, photomicrograph- 
1, 2, 3). 
Transverse diameter of terminal villi: In 4 µm thick, H and E 
stained paraffin sections, transverse diameter of terminal villi of 
were measured with the help of ocular micrometer in 10 random 
fields for each placenta in control group A and group B. 
 The mean values of transverse diameter of terminal villi of 
placenta in control group A and pre-eclamptic group B were 
61.38±0.79 µm and 43.48±0.90 µm respectively (table- 1). 
 Comparison was done between group A and group B, the 
data showed highly significant decrease (P< 0.001) in transverse 
diameter of terminal villi in group B as compared to group A (table- 
3, photomicrograph- 4, 5). 
Intervillous Space: 4 µm thick, H and E stained paraffin sections 
were observed for the measurement of intervillous space using 
ocular micrometer in 10 random fields for each placenta in control 
group A and group B. 
 The mean values of intervillous space in control group A and 
pre-eclamptic group B were 24.20±0.43 µm and 41.55±0.42 µm 
respectively (table- 3). 
 Comparison was done between group A and group B, the 
data showed highly significant increase (P<0.001) in Intervillous 
space in group B as compared to group A (table- 1, 
photomicrograph- 1, 2, 3). 
Number of terminal villous capillaries: 4 µm thick, H and E 
stained paraffin sections were observed. Number of terminal 
villous capillaries was counted in 10 random fields for each 
placenta in control group A and group B. 
 The mean values of number of terminal villous capillaries in 
control group A and pre-eclamptic group B were 2.96±0.54 and 
4.72±0.45 respectively (table- 2). 
 Comparison was done between group A and group B, the 
data showed highly significant increase (P<0.001) in number of 
capillaries in terminal villi in group B as compared to group A 
(table- 4, photomicrograph- 4, 5). 
Transverse diameter of terminal villous capillaries: In 4 µm 
thick, H and E stained paraffin sections, transverse diameter of 
terminal villous capillaries were counted in 10 random fields for 
each placenta in group A and group B by using ocular micrometer. 

 The mean values of transverse diameter of terminal villous 
capillaries in control group A and pre-eclamptic group B were 
18.77±0.60 µm and 8.90±0.43 µm respectively (table- 4). 
 Comparison was done between group A and group B, the 
data showed highly significant decrease (P<0.001) in transverse 
diameter of terminal villous capillaries in group B as compared to 
group A (table- 4, photomicrograph- 4, 5). 
 
Table 1: Mean Values of Number of Terminal Villi, Transverse Diameter of 
Terminal Villi (μm) and intervillous space (μm) in Group A and Group B 

Parameters 

Group A Group B  

Mean 
Standard 
Deviation 

Mean 
Standard 
Deviation 

p-value 

Number of 
terminal villi 

100.16 0.72 64.28 1.51 <0.001* 

Transverse 
diameter of 
terminal villi 
(μm) 

61.38  0.79 43.48  0.90 <0.001* 

Intervillous 
space (μm) 

24.20  0.43 41.55 0.42 <0.001* 

*= Highly Significant 

 
Table 2: Mean Values of Number of Terminal Villous Capillaries and 
Transverse Diameter of Terminal Villous Capillaries (μm) in Group A and 
Group B 

Parameters 

Group A Group B  

Mean 
Standard 
Deviation 

Mean 
Standard 
Deviation 

p-value 

Number of 
terminal villous 
Capillaries 

2.96 0.54 4.72 0.45 <0.001* 

Transverse 
diameter of 
terminal villous 
Capillaries 
(μm) 

18.74 0.60 8.90 0.43 <0.001* 

*= Highly Significant 

 

 
Photomicrograph: 1 A 4μm thick H&E stained paraffin section of full term 
normal human placenta from group-A showing terminal villi (TV) and 
intervillous space (IVS). x100 

 

 
Photomicrograph: 2 A 4μm thick H&E stained paraffin section of full term 
pre-eclamptic human placenta from group-B showing decrease number of 
terminal villi (TV, black arrow) and wide intervillous space (IVS, black arrow). 
x100 
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Photomicrograph: 3 A 4μm thick H&E stained paraffin section of full term 
pre-eclamptic human placenta from group-B showing decreased number 
terminal villi (TV, black arrow) and wide intervillous space (IVS, black arrow). 
x400 

 

 
Photomicrograph: 4 A 4μm thick H&E stained paraffin section of full term 
normal human placenta from group-A showing diameter of terminal villi 
(DTV, black arrow) and diameter of terminal villous capillaries (DVC, black 
arrow) and number of villous capillaries (NVC, black arrow). x400 

 

 
Photomicrograph: 5 A 4μm thick H&E stained paraffin section of full term 

pre-eclamptic human placenta from group-B showing decreased diameter of 
terminal villi (DTV, black arrow) and decreased diameter of terminal villous 
capillaries (DVC, black arrow) and increase in number of villous capillaries 
(NVC, black arrow). x100 

 

DISCUSSION 
The placenta is a crucial organ for sustaining pregnancy and 
fostering healthy fetal growth. The terminal villous, which is in 
contact with maternal blood in the intervillous region, is the part of 
the placenta that performs its functions (9). The capillaries in the 
centers of these terminal villi contain fetal blood. The placental 
barrier keeps the blood of the mother and the fetus apart. The 
nutrition of the fetus is critically dependent on uteroplacental 
circulation. Pre-eclampsia is a syndrome that only occurs during 
pregnancy (6, 8). It is one of the main causes of maternal and fetal 

morbidity and mortality worldwide, affecting 5-7% of pregnancies. 
The cause of pre-eclampsia is uncertain despite ongoing 
researches. Placental villous hypoxia and ischemia in pre-
eclampsia are caused by insufficient trophoblast invasion of spiral 
arterioles (10). In our investigation, we found that group B (pre-
eclamptic) had a much lower number of villi than group A (control) 
which is in parallel with the other reported findings who additionally 
noted a notable decrease in the number of villi in the pre-eclamptic 
group compared to the control group (11, 12).  
 Our findings were at odds with those of Saeed et al., who dis
covered a rise in the number of terminal villi in the pre-
eclamptic group (13, 14). The intervillous space has increased as a 
result of the fewer villi. In our study, the pre-eclamptic group had 
considerably more intervillous space than the control group. This 
result was in according to the observation that pre-eclamptic 
women had much more intervillous space than control women 
(15). The results of our investigation differed from the studies who 
discovered that pre-eclampsia patients had significantly less 
intervillous space than the control group (16). In neither group did 
Kishwara et al. (2009) find any discernible differences in the 
intervillous space (17).  
 The transverse diameter of the terminal villi and the 
transverse diameter of the terminal villous capillaries were 
considerably smaller in group B pre-eclamptic placentae than in 
group A control placentae in the current study. As per documented 
data, the majority of the morphological alterations in the placenta in 
pre-eclampsia may be caused by decreased uteroplacental blood 
flow, which also accounts for the patho-physiological changes in 
internal components of the placenta (18, 19). Studies have 
reported that the transverse diameter of terminal villi and terminal 
villous capillaries were significantly smaller in the pre-elamptic 
group than in the control group which is in parallel to current 
research (20, 21). According to Egbor et al. (2006), who showed 
no significant difference in the diameter decrease of both terminal 
villi and capillaries in both groups, the results of the present 
investigation were contrary to their findings (22). 
 As compared to group A control placentas, our study's 
findings revealed a significantly significant increase in the number 
of terminal villous capillaries in group B pre-eclamptic placentas. 
This was outlined by Mayhew et al. (2003) in their study, which 
found that pre-eclampsia causes increased angiogenesis, which 
the placenta uses to secure the flow of blood to the fetus. 
Endothelial cells are also implicated in the disease's adaption. Our 
results were consistent with those of Resta et al. (2006), who 
found that group B pre-eclamptic placentae had a much higher 
number of villous capillaries than did group A control placentae. 
Egbor et al. (2006) discovered no significant difference in the 
quantity of villous capillaries between the two groups, in contrast to 
this finding (22-24). 
 

CONCLUSION 
This study highlights the significant histological changes observed 
in the placentae of mothers with preeclampsia, indicating the 
multifocal nature of its origin. The findings suggest that 
preeclampsia leads to more significant alterations in placental 
structure compared to normal pregnancies, emphasizing the 
importance of early detection and management of this condition to 
improve maternal and fetal outcomes. 
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