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ABSTRACT 

OBJECTIVE: Chorangiosis is a vascular hyperplasia in the terminal chorionic villi. The aim of the present work was to study the 

occurrence of chorangiosis in the placental villi of preeclampsia compared to normal pregnancies.  MATERIALS AND METHODS: 

A total of 200 placentas were collected from SRM hospital. Out of these 200 placentas 100 were of preeclampsia pregnancies and 

100 were from normal pregnancies. The gross morphology of placenta was studied and histomorphometric study was done using 

h&e stain. The measurement was done using reticule. RESULTS: The preeclamptic placenta showed significant difference in gross 

morphology compared to normal. The villous abnormalities showed increased number of fetal capillaries (chorangiosis) in 

preeclamptic placenta compared to normal.  CONCLUSION: Chorangiosis  may be a response of the placental villi to overcome the 

disturbances in blood flow to the placenta of preeclampsia pregnancies. Therefore the present study concludes that chorangiosis in 

preeclampsia placenta may be an adaptation of placenta to overcome the chronic oxygen deficiency.  
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                                                  I. INTRODUCTION 

                 Preeclampsia is a pregnancy specific disorder characterized clinically by new onset of 

maternal hypertension, proteinuria and edema. It begins after 20 weeks of gestation. Preeclampsia affects 

3-5% of pregnant women worldwide1. 

                The placenta is the organ that facilitates nutrient and gas exchange between the maternal and 

fetal compartments.  
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As the fetus begins its ninth week of development, the demand for their nutrition increases, where the 

placenta plays a major role in facilitating the exchange between maternal and fetal components.The fetal 

component of the placenta is derived from the trophoblast and extraembryonic mesoderm (chorionic 

plate); the maternal component is derived from the uterine endometrium2. 

                 Chorangiosis refers to a numerical increase of capillaries within the peripheral placental villi. 

In normal placenta, chorionic villi rarely contain more than 5 vascular channels. The diagnostic criteria 

for chorangiosis was described by Altshuler in 1984, as the presence of a minimum of 10 terminal villi, 

containing more than 10 capillaries per villus in 10 medium power fields in at least 3 or more random, 

non infracted placental areas when using a × 10 occular. The severity of chorangiosis can be assessed by 

determining the number of vessels within each villus and the placental area throughout which the 

vasculature is seen3. The present study deals with the changes that occur in the placenta of preeclampsia 

pregnancies compared to normal placenta. 

                                                II. MATERIALS AND METHODS 

The study was carried out in the Department of Anatomy in SRM Medical College, Hospital & Research 

Centre, Potheri from September 2010 to 2012. A total of 200 placentae were collected immediately after 

delivery for the study. Out of these 200 placentae, 100 were from normal pregnant women who had no 

hypertension, proteinuria and 100 were from preeclampsia women who had new onset of hypertension, 

proteinuria and edema. Placentae from patients with previous hypertension, proteinuria or renal disease 

were excluded. Informed consent was taken from the patients. The work was approved by ethical 

committee of SRM University. 

                                               II a. GROSS MORPHOLOGY 

All the collected placentas were tagged with code numbers before the commencement of the study, for 

the purpose of identity. 
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 The placentas were weighed after trimming the membranes, cutting the umbilical cord at a distance of 

1cm from the site of insertion, washing in running tap water and drying with blotting paper. The volume 

of the placenta was determined by water displacement technique. The placental diameter was measured 

with vernier caliper (cm). The number of cotyledons was counted. The length of the umbilical cord was 

measured using measuring scale (cms). The birth weights of newborn babies, APGAR score and 

gestational age were noted from the patient’s medical record. The feto-placental ratio (fetal 

weight/placental weight) was calculated in each case.                                                                      

                      II b. HISTOMORPHOMETRY OF CHORIONIC VILLI 

The histomorphometric study of chrionic villi of the placenta was done using H&E staining. The 

measurement was done with reticule. Systematic uniform random sampling (SUR sampling) protocol 

was adopted to avoid any human bias in selecting the sections. For the quantification of stereological 

study a 1cm2 grid of square lattice called reticule containing 121 intersections is used in this study. The 

numbers of fetal capillaries were obtained by counting the number of point of intersections that falls on 

the capillaries. Five fields per sections were analyzed. 

                                             III. STATISTICAL ANALYSIS 

Statistical analysis was carried out using SPSS for windows. Data were expressed as mean ± standard 

deviations for gross morphology and histomorphometry of fetal capillaries in the chorionic villi. The 

differences of groups were analyzed by Student‘t’ test.  

ETHICAL CLEARANCE 

This study design has been approved by the ethics committee of SRM Medical College, Hospital & 

Research center, Tamilnadu, India. 
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                                                           IV. RESULT 

The gross morphological features of preeclamptic placenta showed significant reduction in placental 

weight, volume, thickness, diameter, number of cotyledons. The length of umbilical cord between the 

two groups showed no significant difference. The mean birth weight of the baby reduced in preeclampsia 

group. There was a significant reduction in gestational week and APGAR score with increased maternal 

age in preeclampsia group compared to normal. The feto-placental ratio is increased in preeclampsia 

group (Table 1). 

Table1. Gross morphological values of Normal and Preeclampsia Placentae. 

S.No Parameters Control mean±SD Preeclampsia mean±SD P values Significant 

1 Placental weight 449±48.65 308±68.15 < 0.0001 Highly significant 

2 Placental volume 382±64.52 267±61.04 < 0.0001 Highly significant 

3 Thickness of placenta 

Insertion 

2.5±0.32 2.2±0.42 <0.0001  

Highly significant 

Margin 1.8±0.19 1.4±0.26  

4 Diameter 17.9±1.2 15.6±1.6 <0.0001 Highly significant 

5 No of cotyledons 15.2±1.5 12.2±2.7 <0.0001 Highly significant 

6 Length of umbilical cord 30.5±8.8 29.2±10.1 <0.0001 Not significant 

7 Baby weight 3024±234 1986±271 < 0.0001 Highly significant 

8 Gestational age 39±1.55 35±2.3 < 0.0001 Highly significant 

    9 APGAR score 

 1min 

            5min 

7.8±0.3 

      8.8±0.3 

6.3±1.7 

        7.2±1.9 

< 0.0001 

 

 

Highly significant 

10 Maternal age 38±1.55 40±1.90 <0.0001 Highly significant 

11 Feto-placental ratio 6.7±0.4 7±0.8 <0.0001 Highly significant 
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The chorionic villous showed increase number of fetal capillaries (Fig.1) in preeclampsia placenta 

(29±1.6) compared to normal (18.3±1.6) respectively (Fig.2). 

 

Fig 1: Chorangiosis - H&E-40X 

 

Fig 2: Graph showing chorangiosis in Normal and Preeclampsia Placenta. 
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                                                           V. DISCUSSION 

Pregnancies complicated by preeclampsia are reflected in the placenta in a significant way both 

macroscopically and microscopically. In the present study the macroscopic findings of preeclampsia 

placenta compared to normal showed reduced placental weight, volume, thickness, diameter, number of 

cotyledons, baby weight, gestational age and APGAR score which may be due to insufficient blood 

supply to the placenta. This is similar to the study conducted by Ramesh et al and Pradeep S Londhe, 

Abhay B Mane4,5. The mean length of the umbilical cord observed in the present study showed no 

significant difference between preeclampsia groups with that of control. This finding is supported by a 

study conducted by Bhavina et al, who reported that there was no significant change in the length of 

umbilical cord in pregnancy induced hypertensive pregnancies6.  

The increased maternal age observed in the present study corroborates with the findings reported 

by Lamminpaa et al who stated that women with advanced maternal age were 1.5 times more likely to 

have preeclampsia compared to women less than 35 years of age. The mechanism behind this risk may 

be related to ageing of the uterine blood vessels. An alternative explanation also exists in the literature 

that myometrial function deteriorates with age7. In the present study the feto-placental ratio increased in 

preeclampsia pregnancies compared to normal. This result corroborates with the findings of 

Verkauskiene et al that the placental ratio is high in preeclampsia8. 

Chorangiosis is a vascular hyperplasia in the terminal chorionic villi. This characteristic feature is 

prominent in preeclampsia group of the present study. The vascular hyperplasia has been reported by 

Altshuler in long standing placental hypoperfusion or low grade tissue hypoxemia9. In the present study 

this may have occurred in preeclampsia because the placental tissue hypoxia might have caused villous 

capillary endothelial cell proliferation and capillary hypervascularity as a compensatory mechanism. 
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 A similar concept had been reported by Suzuki et al that incidence of chorangiosis is higher in 

women living in high altitudes, and thus a hypoxic stimulus may well lead to an excessive villous 

capillary and to connective tissue proliferative activity. In preeclampsia an increased quantity of blood 

vessels indicates that the placenta has properly adapted to lower levels of oxygenation10. It is also 

supported by a study of Altshuler that the pathogenesis of chorangiosis might be due to hypoxic stimulus 

which causes excessive villous capillary and connective tissue proliferation probably due to the induction 

of growth factors. This condition is usually associated with increased neonatal morbidity and mortality11. 

                                                  VI. CONCLUSION 

Chorangiosis in preeclampsia pregnancies may be a response of the placental villi to overcome the 

disturbances in blood flow to the placenta. Therefore the present study concludes that chorangiosis in 

preclampsia placenta may be an adaptation of placenta to overcome the chronic oxygen deficiency. 
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