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Abstract 
Background: The fetus, mother and placenta constitute the triad of dynamic equilibrium in reproduction. 
Placenta is a readily evaluable and easily accessible component of triad. Placental study gives information of 
both infant and mother. Any disturbances in maternal health affects placenta, leading to decreased placental 
perfusion and causing fetal mortality and morbidity. Anaemia in the mother is associated with decrease in 
volume and weight of placenta. This study was planned to evaluate the histomorphological features of placenta 
in anemia of pregnancy, also to analyze and correlate the morphology of placenta with fetal parameters and to 
use Immunohistochemistry (CD34) for demonstrating features of anemia in pregnancy. 
Materials and Methods: The relevant clinical data regarding the mother and fetus was recorded. The gross 
features of the specimens are noted along with the relevant physical parameters. With the above details, the 
fetoplacental ratio and coefficient were calculated. The specimens are examined microscopically along with the 
CD34 marker. 
Results: In anemia, the fetoplacental ratio was 5.34:1, both average placental weight (435 ±41gm) and birth 
weight of the baby (2317 ±316 gm) was decreased. There is a positive correlation between baby weight and 
placental weight. The average number of cotyledons (19 + 3) was increased  
Discussion and Conclusion: Anemia in pregnancy alters the morphology of placenta if left untreated. Hence, 
morphometrical and morphological examination of placenta plays a crucial role in perinatal and maternal care. 
Keywords: Placenta, Anemia, Morphometry, Foeto-Placental Ratio, Placental Coefficient. 
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the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
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provided original work is properly credited. 

Introduction 

The fetus, mother and placenta constitute the triad 
of dynamic equilibrium in reproduction. Placenta is 
a readily evaluable and easily accessible 
component of triad. Placental study gives 
information of both infant and mother.  

Any disturbances in maternal health affects 
placenta, leading to decreased placental perfusion 
and causing fetal mortality and morbidity. 
Disturbance in the placental function itself affects 
the fetal growth. Therefore the study of changes 
that occur in placenta and extent of lesion will help 
in assessment of the degree of fetal insult inutero. 

The most frequent nutritional deficiency in 
pregnancy is anemia both worldwide and in India. 
In developing countries, it is one of the major 

causes of serious adverse effects to both developing 
fetus and mother.  

The prevalence of anemia in pregnant women 
estimated by WHO is 14% in developed countries 
and developing countries is 51% in pregnant 
women. In India prevalence of pregnancy with 
anemia is 65-75% [1]. It is called anemia 
complicating pregnancy when there is lack of 
RBCs that leads to decreased oxygen-carrying 
capacity which causes unusual complications in 
pregnancy.  

As per WHO, when the peripheral blood 
hemoglobin concentration is less than 11gm/dl 
anemia in pregnancy is present. The hemoglobin 
level of 10.0-10.9 gm/dl is considered as mild 
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anemia, 7-9.9gm/dl is moderate anemia and < 
7gm/dl is called as severe anemia. [2] 

Impact of anemia on placenta: Due to hypoxia, 
with advancing pregnancy there will be growth 
restriction of developing placenta which leads to 
small hypotrophic placenta. [3] Therefore, anemia 
in the mother is associated with decrease in volume 
and weight of placenta. Histopathological 
examination of such placenta usually shows 
decreased vascularity of villi, fibrinoid necrosis of 
villi, increase in syncytial knots and increased 
fibrosis of villi. [4,5,6] 

Impact of anemia on mother: Mild anemia may 
be associated with decreased work capacity 
however severe anemia below (<5.0g/dl) may be 
associated with cardiac decompensation leading to 
circulatory failure. Cardiac decompensation and if 
untreated, may lead to pulmonary edema and death. 
Clinically moderate to severe anemic pregnancy 
may be associated with antepartum or postpartum 
hemorrhage, sepsis and Pregnancy induced 
hypertension. [7,8,9] 

Impact of anemia on fetus: Anemia in pregnancy 
is associated with increased perinatal mortality, 
intrauterine growth retardation, and preterm and 
small-for-gestational-age babies. 

This study was planned to evaluate the 
histomorphological features of placenta in anemia 
of pregnancy, also to analyze and correlate the 
morphology of placenta with fetal parameters and 
to use Immunohistochemistry (CD34) for 
demonstrating features of anemia in pregnancy. 

Materials and Method 

An observational study on placental pathology in 
anemia of pregnancy was conducted at Department 
of Pathology in Annaii Medical College and 
Hospital, Tamil Nadu, India. The materials 
included in this study were placentas from 38 
females with anemia in pregnancy. Placentas of 
Singleton pregnancy in anemic pregnant women 
with <10 mg/dl of Haemoglobin were included in 
the study. Whereas placenta of non-viable fetus (< 
20 weeks of gestation), placenta of uncomplicated 
pregnancy, and placenta with other associated high 
risk complications in pregnancy, multiple 
pregnancies (e g. twins etc.) were excluded. 

The relevant clinical data regarding the mother and 
fetus was recorded. Immediately following 
expulsion, the placentas were washed in running 
tap water to remove the blood clots and were 
collected in a separate, clean plastic container. 

Taking precautionary measures, the specimens 
were examined. After trimming the membranes, a 
strip from them was taken in a “swiss roll”. The 
weight of placenta was measured after removing 
the membranes and umbilical cord on a standard 

weighing scale. The entire placenta was cut in 
bread loaf method into vertical strips, from the 
maternal surface towards the fetal surface of each 
one cm thickness. Then, they were kept for fixation 
in 10% formalin overnight. The following bits were 
taken for paraffin embedding. 

1. 2 bits of umbilical cord (one at the fetal end 
and another close to placental disc) 

2. 1 bit from the membrane roll. 
3. Minimum two bits from placental disc (margin 

and central area of placenta). Additional bits 
from the gross pathological area were also 
taken. 

These tissue bits were embedded in paraffin blocks 
after processing. The sections were cut in 5 μm 
thickness on the glass slide with egg albumin and 
stained with Hematoxylin and Eosin stain. 
Immunohistochemistry with CD 34 was also done. 
Capillary hemangioma was taken as positive 
control for CD34.  

Correlation of placental parameters with fetal 
parameters: 

Foeto-Placental Ratio (FPR): It is the ratio of 
weight of the fetus to the weight of placenta. 
Normal FPR is 6:1. 

[Fetal weight: placental weight]. 

Feto-placental coefficient (FPC): Another method 
to correlate weight of the baby and placenta is by 
calculating the feto-placental coefficient (FPC). 
The formula used to obtain FPC is as follows 

FPC= Placental weight (in grams) ÷ Birth weight 
(in grams). 

Observation and Results 

Among the 38 cases, 14 were primigravida and 24 
were multigravida. Among the 38 cases, 20 cases 
(52.6%) had central insertion, 17 cases (44.7%) had 
eccentric insertion, 1 case (2.6%) had marginal 
insertion of placenta. Among the 38 cases, 16 cases 
(42.1%) had circular placenta, 22 cases (57.8%) 
had oval placenta.  

The mean placental weight was 435 ± 41.12 gm 
with a minimum of 350 gm and maximum of 530 
gm. The mean baby weight was 2317.11 ± 316.50 
gm. The minimum and maximum values were 1850 
gm and 2900 gm respectively. The mean diameter 
of the placenta was 15.39 ± 1.91 cm. The minimum 
and maximum values were 12 cm and 20 cm 
respectively. 

The mean thickness of placenta was 2.02 ± 0.47 
cm. The minimum and maximum values were 1.2 
cm and 2.8 cm respectively. The mean number of 
cotyledons was 19.32 ± 3.15. The minimum and 
maximum values were 14 and 25 respectively. The 
mean fetoplacental coefficient was 0.190 ± 0.021. 
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The minimum and maximum values were 0.140 
and 0.241 respectively. The mean Fetoplacental 
ratio was 5.34 ± 0.61. The minimum and maximum 
values were 4.15 and 7.12 respectively. 

Discussion 

The present study was done to analyze 
morphological, morphometrical and 
histopathological changes in placenta and those 
parameters are compared with similar previous 
studies on placenta. Out of 38 cases in the present 
study, 14 cases belonged to primigravida and the 
remaining 24 cases belonged to multigravida. 
Majority of anaemia cases were seen in the 

multiparous pregnancy constituting 63% which 
implies anemia is more common in multigravida 
than in primigravida. 

Macroscopy of placenta in anemia of pregnancy: 
Umbilical cord attachment is generally at the centre 
of the placenta on its fetal surface. [4] According to 
our study, umbilical cord with eccentric insertion 
was common in anemia (44.7%). These findings 
were similar to the earlier studies. Normally the 
shape of the placenta is circular. In the current 
study, placenta with oval shape was common in the 
anemia group (57.9%). This finding has not been 
reported in previous studies.’ 

 
Table 1: Comparison of macroscopic features in anemia cases. 

Features Gunapriya R et al [10] (n=50) Present study(n=38) 
Placental weight (gm) 476.8±33.16 435.00 ±41.12 
Baby weight (gm) 2375.0 ±329.08 2317.11±316.50 
Diameter of placenta (cm) 11.3±3.1 15.39 ±1.91 
Thickness of placenta (cm) 2.2±2.1 2.02±0.47 
No of cotyledons 18.9 + 3.02 19.32 + 3.15 
Fetoplacental ratio - 5.34+ 0.61:1 
Fetoplacental coefficient 0.18±0.02 0.190+.02 
 
Gunapriya R et al [10] studied 15 cases of anemia 
and observed the average placental weight (476.8 ± 
33.16 gm) and the average baby weight (2375 ± 
329.08gm), to be lower than the normal placenta. 
In the present study placental weight was 435 ± 
41.12 gm, baby weight was 2317.11 ± 316.50 gm 
which coincides with the previous study.  

In the current study, the average number of 
placental cotyledons (Fig. 3) was increased (19.32 
+ 3.15) which correlates with the previous study 
(18.9 + 3.02). The average diameter and the 
thickness of placenta were reduced compared to 
normal placenta in the study conducted by 
Mongiaet et al [11]. In our study, the average 
thickness of placenta (2.2±2.1 cm) and diameter of 

placenta (11.3±3.1 cm) were reduced which is 
grossly evident and consistent with the previous 
studies (Fig. 1). 

The Fetoplacental coefficient in the present study 
was 0.190+.02 which was almost equal to the FPR 
in Gunapriya R et al [10] study. The fetoplacental 
ratio in current study was 5.34+ 0.61:1. This 
parameter was not observed in the Gunapriya R et 
al [10] study but coincides with other studies.  

Ren et al [12] recorded that with decrease in 
placental weight the birth weight of the baby also 
decreases. In our study similar results were noted. 

Microscopic features of placenta in anemia of 
pregnancy:

 
Table 2: Comparison of microscopic features in anemia cases. 

Microscopic Features Kulandaivelu13 (n=50) Present study (n=38) 
Syncytial Knots (>30%) 64% 68.4% 
Decreased Villous Vascularity 50% 52.6% 
Fibrinoid Necrosis (>3%) 58% 63.2% 
Villous Stromal Fibrosis (>3%) 58% 60% 
Vasculosyncytial membrane 88% 94.2% 
 
Kulandaivelu et al [13] in a study of 50 cases of 
anemia observed syncytial knots in 64%, fibrinoid 
necrosis (Fig.2) in 58% and villous stromal fibrosis 
in 58% of cases where as in the present study it was 
68.4 %, 63.2% and 60% respectively.  

All of which coincide with the above study and 
many other studies on anemic placenta. Stromal 
fibrosis (Fig.3) is as a morphological hallmark of 
reduced villous perfusion. [14]  

The vasculosynytial membrane observed in 
Kulandaivelu [13] study was 88% which correlates 
with the present study 94.2%. Vasculo-syncytial 
membranes are attenuated and anuclear 
syncytiotrophoblast overlying dilated sinusoid for 
transfer across placenta. [15] They are specifically 
concerned with materno-foetal transfer. This means 
increased vasculo syncytial membrane formation is 
a compensatory effect to hypoxia. [16] Getzow et 
al [17] in it was mentioned that increase in vasculo-
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syncytial membrane with increase in anemia 
severity. Decreased villous vascularity was 
observed in 52.6 % of cases in the current study 
and correlated with the previous study 50%. IHC 

with CD34 was done to highlight the villous 
vasculature which showed decreased vascularity 
(Fig. 4). 

 

 
Figure 1: Gross specimen showing thinned out placenta in a case of anemia 

 

 
Figure 2: Section from anemia showing Fibrinoid necrosis (H&E, 10X) 

 

 
Figure 3: Section from Anemia showing villous stromal fibrosis (H&E, 40X) 
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Figure 4: Section from anemia placenta showing villi with decreased vascularization (CD34 

immunoreactivity strongly positive), IHC, 10X. 
 
Conclusion 

The current study has highlighted the importance of 
placental examination in anemic pregnancies. As 
anemia in pregnancy alters the morphology of 
placenta if left untreated, early recognition of such 
disorders in pregnancy and proper management are 
crucial for normal development and functioning of 
the placenta.  

The standardization of examination of placenta is 
mandatory to obtain maximum benefits for better 
clinical outcome. Thus we conclude that 
morphometrical and morphological examination of 
placenta plays a crucial role in perinatal and 
maternal care, throwing light into preventable 
adverse outcomes in the neonatal and postnatal 
care. 
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