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Abstract 
Introduction: The placenta is a crucial organ and reflects the state of the mother and fetus.  
Objectives:  (1). To analyse the histopathological spectrum of placenta. (2). To compare the placental findings of 
IUGR and non-IUGR cases.  
Materials and Methods: In this prospective study 105 placentas were included. Out of which 47 cases were 
associated with IUGR and the remaining 58 cases were considered as non- IUGR cases. Gross and microscopic 
examination was done.  
Results: The gross findings of mean placental weight, diameter and thickness between IUGR and non- IUGR 
cases was statistically significant (p<0.05). The histopathological findings of ischemic necrosis, calcification, 
hyalinisation, chorangiosis, syncytial knots and chorioamnionitis were seen in higher number of IUGR cases 
significantly (p<0.05).  
Conclusion: The pathological findings of placenta were seen more commonly in cases associated with IUGR.  
Keywords: Placenta, Histopathology, IUGR. 
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Introduction

The placenta is a crucial organ for sustaining 
pregnancy and fostering fetus growth [1]. This 
essential organ is necessary for the embryo to 
survive inside the uterus. The state of the mother and 
fetus is reflected in the placenta.  

Any pathological incident that affects the mother or 
the fetus will affect the placenta's usual function, 
leading to morphological and histopathological 
changes [2,3]. The role of placenta is to act as a 
functional unit between the mother and the fetus. 
The placenta serves as a record of occurrences 
during pregnancy [4].  

The idea that a serious illness in adulthood results 
from improper intrauterine development may have a 
significant effect on public health initiatives for 
disease prevention [5].  

Pathogenesis of preeclampsia, preterm births, 
abortions, IUGR, and intrauterine death have all 
been related to defective placentation [6,7]. 
Disorders that cause placental failure can occur 
repeatedly [8,9]. Finding these risk factors and 
correlating them with the clinical findings can be 
accomplished more successfully with more 

thorough pathological and morphological studies on 
the placenta. 

Objectives:  

1. To analyse the histopathological spectrum of 
placenta. 

2. To compare the placental findings of IUGR and 
non-IUGR cases. 

Materials and Methods 

This prospective study was conducted over a period 
of one year. A total of 105 placenta specimens 
(preterm, term and post term gestations) with 
clinical details were received to the Department of 
Pathology, Kodagu Institute of Medical Sciences, 
Madikeri.  

The placenta specimens received were from both 
vaginal and caesarean deliveries. These specimens 
were fixed in 10% formalin for 24 hours. The 
placenta was grossly examined and all the necessary 
measurements were recorded. The multiple tissue 
bits from representative areas were processed and 
embedded in paraffin wax. Sections of 4-5micron 
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thickness were taken and stained by Haematoxylin 
and Eosin (HE) for histopathological examination. 

Inclusion Criteria: All placentas received in the 
Department of Pathology for histopathological 
examination 

Exclusion criteria: Autolyzed specimens, twin 
gestation, fetuses with known chromosomal 
anomalies.  

The various microscopic features were noted and 
compared between IUGR and non- IUGR placenta 
groups by use of relevant statistical parameters.  

Results 

In the study the mean maternal age was 26.1 years 
ranging between 18 to 45 years. The percentage of 
primigravidae comprised of 42.3%. At the time of 
delivery, the mean gestational age was 35.65 weeks. 
Among 105 cases, intrauterine fetal demise was seen 
in 9 cases and intrauterine growth retardation in 38 
cases. The gross measurements of placenta in the 

IUGR and IUD cases were as follows- mean 
placental weight 306.4 grams, mean placental 
diameter was 15.32 cms and mean placental 
thickness at center was 2.36cms. 46.6% of placenta 
had eccentric umblical cord insertion and the 
remaining 53.4% showed central umblical cord 
insertion. The gross measurements of placenta in 
non-IUGR cases were as follows- mean placental 
weight 389.6 grams, mean placental diameter was 
17.62 cms and mean placental thickness at center 
was 1.75cms. 53.4% of placenta had eccentric 
umblical cord insertion and the remaining 46.6% 
showed central umblical cord insertion.  

The placenta weight, diameter and thickness 
between the IUGR and non-IUGR groups showed 
significant statistical difference with p value of 
0.038, 0.0001 and 0.0001 respectively but the 
insertion of umblical cord did not vary significantly. 
The gross measurements of all the placentas are 
shown in the Table 1.

 
Table 1: Gross Measurements 

Gross measurements IUGR NON-IUGR p value 
mean placental weight  306.4 grams 389.9 grams 0.038 
mean placental diameter 15.32 cms 17.62 cms 0.0001 
mean placental thickness 2.36 cms 1.75 cms 0.0001 
eccentric umblical cord insertion 46.6% 53.4% 0.572 
 
The microscopic findings of all the 105 placentas are shown in the Table 2 and Fig 1. 
 

Table 2: Microscopic Features 
Microscopic findings IUGR (47) NON-IUGR (58) p value 

Frequency(n) Percent(%) Frequency(n) Percent(%) 
No significant pathology 6 12.8 45 77.6 0.0001 
Ischaemic changes/ infarct/ necrosis 41 87.2 13 22.4 0.0001 
Calcification  23 48.9 8 13.8 0.0001 
Chorangiosis  14 29.8 7 12.1 0.024 
Hemorrhage  4 8.5 7 12.1 0.554 
Hyalinisation  9 19.1 4 6.9 0.058 
Syncytial knots  7 14.9 2 3.5 0.037 
Chorioamnionitis  13 27.7 35 60.4 0.001 
Funisitis  1 2.1 2 3.5  
Thickened blood vessels 5 10.6 1 1.7  

In the IUGR group, the predominant microscopic 
feature noted was ischemic necrosis (87.2%) which 
was followed by calcification (48.9%) and 
chorangiosis (29.8%). Other findings were 
hemorrhage (8.5%), hyalinisation (19.1%), 

syncytial knots (14.9%), chorioamnionitis (27.7%), 
funisitis (2.1%) and thickened blood vessels 
(10.6%). Whereas in the non- IUGR group, majority 
of the placentas did not show significant 
histopathological findings (77.6%).
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Figure 1: Frequency of microscopic findings of placenta in IUGR and NON-IUGR cases. 

 

 
Figure 2: Gross specimen of placenta showing retroplacental clots. 

 

 
Figure 3: Gross specimen of placenta showing a large infarct. 
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Figure 4: Microscopic image of placenta showing thickened blood vessels. HE stain (400X) 

 

 
Figure 5: Microscopic image of placenta showing infarcted area. HE stain (400X) 

 

 
Figure 6: Microscopic image of placenta showing area of hemorrhage and hyalinisation. HE stain (400X) 
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Figure 7: Microscopic image showing chorioamnionitis. HE stain (400X)

Discussion 

IUGR can result by multiple factors related to 
maternal, placental, or fetal elements. Maternal 
factors that contribute to IUGR include 
preeclampsia, hypertension, diabetes mellitus, 
thrombophilias, extreme malnutrition, chronic renal 
disease, tobacco and other drug abuse, and poor 
obstetric history in general. Fetal factors include 
chromosomal anomalies (including confined 
placental mosaicism), congenital malformations, 
and multiple gestation10. Placental lesions 
associated with IUGR include: (1) vascular lesions 
that reduce maternal blood flow (decidual 
vasculopathy or chronic abruption), (2) vascular 
lesions that reduce fetal blood flow, (fetal 
thrombotic vasculopathy, large chorangiomas, or 
umbilical cord abnormalities), and (3) lesions that 
greatly reduce the amount of functional placenta 
(extensive chronic villitis, massive perivillous fibrin 
deposits, maternal floor infarction, or multiple 
infarcts [11]. Hence detailed evaluation of placenta 
is a very important aspect in assessing the cause of 
IUGR.  

A request for a pathologic investigation of the 
placenta should include a synopsis of the clinical 
history relevant to the evaluation, together with the 
rationale for submission and specific inquiries– the 
mother’s gravidity, parity, details concerning 
previous pregnancies, underlying maternal disease, 
antepartum course, labor and deliver, and the 
infant’s gestational age, weight, and Apgar scores. 
In our study the gross findings with respect to mean 
placental weight, thickness and diameter showed 
statistical significance of p value <0.05 between the 
IUGR and non-IUGR cases. This was similar to the 
findings in the studies by Gupta N et al [12], Jakó M 
et al [13] and Kotgirwar S et al [14]. The most 
frequent causes of abnormally small placentas are 
fetal growth restriction and chronic uteroplacental 
underperfusion, which are brought on by maternal 
conditions linked to vascular disease [15]. One case 
of single umblical artery was documented in our 

study. One common and significant cord anomaly is 
the existence of a single umbilical artery (SUA). 
Although there is a well-established link between 
fetal abnormalities and a single umbilical artery, this 
link is not unique to any one organ or defect. Any 
organ system could be impacted, and numerous 
abnormalities are common. If an infant survives the 
neonatal period with a single artery cord and no 
discernible defects at birth, it is rare that further 
serious abnormalities would be found later [16]. 

In the current study, highly significant difference 
was noted with regards to the frequency of infarcts 
or ischemic changes on microscopy between the 
IUGR and uncomplicated cases showing p<0.001. 
Concordant observations were seen in Gupta N et al 
[12], Kaur G et al [17], Günyeli et al [18] and 
Kotgirwar S et al [14] studies. Chronic infarcts are 
distinguished by focal or multifocal abundance of 
fibrinoid material, while acute infarcts are easily 
recognized by the ghostly appearance of the villi. 
Shrunken, sclerotic villi with many condensed 
syncytial knots are signs of chronic placental 
ischemia [19].  

A study by Saragade P et al [20] found the 
prevelance of calcifications in IUGR placentas 
statistically significant in comparison to normal 
gestation. This concurred with our present study 
where significant p value of <0.001 was seen and 
other studies by Nigam JS et al [21], Dhabhai P et al 
[22], Goswami P et al [23] and Goswami PR [24]. 
Many placentas with higher levels of fibrin or 
fibrinoid material acquire calcification. The majority 
of normal term placentas have moderate amounts of 
calcium, however hypoxic preterm babies may also 
have significant and widespread calcification. 
Mothers who smoke extensively and primigravidas 
may have higher levels of placental calcification 
[25]. We observed increased incidence of 
microscopic feature of syncytial knots in IUGR 
pregnancies showing statistical significance of 
p<0.05 in our study. This was in agreement with 
studies done by Sheela PV et al [26], Gupta N et al 
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[12] and Kaur G et al [17]. Other signs of 
uteroplacental underperfusion, including as decidual 
arteriopathy, placental infarction, and low placental 
weight, frequently coincide with increased syncytial 
knots [27]. 

Our study reported hyalinisation and chorangiosis in 
a greater number of placentas with IUGR when 
compared to non-IUGR cases which was significant 
statistically (p<0.05). This was also seen in study by 
Gupta N et al [12]. Karmakar MK [28] also reported 
increased incidence of hyalinisation in PIH induced 
IUGR cases.  

Other studies by Kaur G et al [17] and Jain K et al 
[29] found significant number of IUGR cases with 
leucocyte infiltration compared to the control group. 
This observation was discordant in our study, where 
chorioamnionitis was seen predominantly in non-
IUGR cases. Similar findings were seen in Sheela 
PV et al [25]. 

We also reported histopathological features of 
hemorrhage, funisitis and thickened blood vessels in 
the current study which were statistically 
insignificant.  

It is not necessary for all of the different microscopic 
placental response patterns to be present at the same 
time; it is unclear why some patterns, even in cases 
with severe overall disease, occur while others do 
not.   

Conclusion 

Our study emphasises placental assessment to 
become routine part of obstetric care and to be 
routinely sent for histopathological analysis. The 
placenta from every newborn sent for examination 
deserves careful attention from the pathologist. All 
the pathologists have to be trained to analyse 
placenta. The outcome of future pregnancies can be 
improved by integrating placental analysis as regular 
component in patient care.  
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