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ULTRASONOGRAPHIC AND HISTOLOGICAL STUDY 
OF PLACENTA IN NORMAL PRE_GNANCIES 

TEWARI K .• TYAGI S.P .• SAXENA K .• USMANI F .• BEGUM R. 

SUMMARY 
The present work was undet1aken on 20 cases to study the placental ultrasonography 

in relation to histological changes dudng nonnal pregnancy at difl'et·ent gestational 
periods. The mean placental thickness in normal pregnancy was found to be 
maximum between 28-32 weeks gestation i.e. 51.86 + 5.7 mm and a pt·ogressive 
decrease was noted till tenn (43.7+4.5 111111 between 32-36 weeks and 37.4+5.5 
mm after 36 weeks). Mean gestational age for appeat·ance of grade I placenta 
was 31.2+1.92 wks. for gt·ade II 35.6 + 1.6 wk.<;. and for grade III 37.5 + 1.2 
wks. Mean placental thickness of gt·ade I placenta in nonnal pregnancy was 
49.7 + 5.4 111111, Ct·ade II was 40 +3.4 111111 and Grade III was 34.2 + 3.6 mm. 
Our correlative study of sonogt·aphic placental changes with histological changes 
showed that fihdnoid nect·osis! stnunal fihn>sis and vasculo-syncytial membrane 
changes were significantly inueased in gt·ade III as co111pa1·ed to gnde II �p�l�a�~�e�n�t�a�e� 

which is an ex1u·cssion of degenet·ative changes with the advancing gestation, 
while, syncytial knots and cytoh·ophohlastic cell prolifet·ation inct·eas.ed insig­
nificantly. 

INTRODUCTION 
The placenta is a focus of increasing 

interest in modern obstetrics. As a major 
organ of nutrition and homeostasis, the 
placenta is essential for growth and 
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development and foetal well-being. 
According to Benerischke (1961), the 
placenta is the most accurate record to 
infant's prenatal experience and before 
advent of ultrasonography its evaluation 
was only possible after delivery. Ultra­
sound placentography was first described 
by Gottesfeld (1966) while Grannum 

; ... 



i 

ULTRASONOGRAPHIC AND HISTOLOGICAL STUDY 441 

et al (1979) proposed grading system for 
the maturtion of placenta occuring with 
advancing gestational period. The present 
work was undertaken to study the placental 
ultrasonography in relation to histological 
changes occuring in normal pregnant women 
at different gcstatinal period. 

MATERIAL AND METHODS 
The placental study was carried out on 

20 cases of normal pregnancy in whom 
ultrasonography as we!l as histological 
examination was done. Serial placental 
sonographic scanning was done from 28 
wks. onwards till term by Siemcn's Imager 
model 2380 having transducer of 3.5 MHZ 
frequency, it was studied in relation to 
localization, grading (according to Grannum 's 
classification) and thickness (maximum 
thickness between chorionic and basal plate) 
atdifferentgcstational periods. The placenta 
was subjected to histological examination. 
The Haematoxylin and Eosin staining was 
done and 200 villi studied in relation to 
each parameter (Syncytial knots, 
cytotrophob!astic cells, vasculosyncytial 
membrane, fibroid necrosis, basement 
membrane, stromal fibrosis and calcifica­
tion) (sec Fig.) 

hg. Normal l'laccnta II & L x 4U �(�x�~�.�5�)� 

OBSERVATION AND DISCUSSION 
In the present study in 50% cases, placenta 

was located anteriorly ( 40% anterior midline 
and 10% anterior lateral) while it was fundal 
in 50% (25% Ant. fundal and 25% Post 
fundal). The mean placental thickness was 
found to be maximum between 28 to 32 
weeks gestation i.e. 51.88 + 5.7 mm and 
a progressive decrease was noted' till term 
(43.7 + 4.5 mm) between 32 to 36 wks. 
and 37.4 + 5.5 mm after 36 wks (Table 
1). These findings were comparable to 
thoseofGrannum eta I (1979) who observed 
that placental thickness increases linearly 
until 32 weeks of pregnancy after which 
there is a gradual decrease which is mediated 
by the degree of placental maturity. 
However, the mean gestational age of 
appearance of grade I placenta was 31.2 
+ 1.92 wks. for grade II 35.6 + 1.6 wks. 
and for grade III 37.5 + 1.2 wks. (Table 
II). The findings arc in conformity with 
the findings of Grannum ct al 

( 1979) who reported 31. 11, 36.36 and 
38.04 weeks of Grade I, II, III placenta 
respectively. The mean thickness of grade 
I placenta was 49.7 + 5.4 mm, Grade II 
was 40 + 3.4 and Grade llf was 34.2 + 
3.6 mm in theprcsentstudy whereas according 
to Grannum's series it was 3.8 mm for 
grade I, 3.66 mm for grade II and 3.48 
mm for grade II( placenta. 

Our correlative study of sonographic 
placental changes with histological 
changes (Table No.III) showed that 
fibrinoid necrosis, stromal fibrosis, 
vasculosyncytial membrane changes 
and calcification were significantly 
increased in grade III as compared to 
grade II placentae. Burnstein ct al 1963 
emphasized that fibrinoid material was 
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Table I 
Mean Placental thickness at difl'erent periods of gestation 

Gestational age 
(weeks) 

28-32 

32-36 

Above 36 

n 

15 

15 

20* 

*This includes 5 cases of single scan. 

Mean placental thickness 
(mm) 

51.86 + 517 

43.70 + 4.5 

37.40 + 5.5 

Tahle II 
Mean Placental thickness and Gestational age at different 

maturational grades 

Grading 
(weeks) 

Grade I 

Grade II 

Grade III 

n 

19 

20 

08 

a form of senile amyloid which contains 
misspecified proteins due to an 
ageing process. Villous fibrosis is a 
hallmark of a reduced foetal villous 
perfusion and the formtion of vasculo­
syncytial membrane is a manifestation 
of villous maturation (Fox, 1978). The 
syncytial knots and cytotrophoblastic 
proliferation though increased in 

Mean Gest. Mean placental 
age (weeks) thickness (mm) 

31.20 + 1.9 49.7 + 5.4 

35.60 + 1.6 40.0 + 3/4 

37.50 + 1.2 34.2 + 3.6 

grade Ill placentae but was not statistically 
significant. Syncytial knots have 
been considered as a degenerative 
phenomenon (Merrill, 1963) while 
Kubli & Budlinger, 1963 have 
indicated them to be an ageing 
change. However Cibils, 1974 was 
of the opinion that it was a response 
to trophoblastic ischaemic or hypoxia. 
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Table III 
Histological features and Sonographic Placental grading 

in normal p1·egnancy 

!( . 
Histological features Normal 

Gr. II (n=12) Gr. Til (n=8) 

1. Syncytial knots 
0 -30 11 (91.7) 6 (75) 
30 - 60 1 (8.3) 2 (25) 
Above 60 

2. Cytotrophoblast Cells 
0 - 20 9 (75.0) 5 (62.5) 

; 20 - 40 3 (25.0) 3 (37.5) 
' Above 40 

3. Vasculosyncytial membrane 
0 - 5% 12 (100) 6 (75) 
Above 5% 2 (25)* 

4. Fibrinoid necrosis. 
0 - 3% 12 (100) 5 (62.5) 
Above 3% 3 (37.5)* 

5. Thickened Basement Membrane 
0 - 3% 12 (100) 8 (100) 
Above 3% 

6. Stromal fibrosis 
0 - 3% 12 (100) 6 (75) 
Above 3% 2 (25)* 

7. Calcification 
Absent 7 (58.3) 1 (12.5) 
Present 5 (41.7) 7 (87.5) 

* - P< 0.05 
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CONCLUSION 
Our study concludes that the 

histopathological ageing changes are wcii 
correlated with increasing sonographic 
grading of the placentae which is an 
expression of placental maturity. 
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