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Objectives 
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The risk of fetal and maternal complications 
increases when pregnancy advances beyond 40 
weeks gestation. These complications include 
moderate or thick meconium stained liquor, an 
Apgar score of ≤6 at 5 minutes, fetal 
macrosomia, instrumental vaginal delivery, 
chorioamnionitis and admission to the 
neonatal intensive care unit. Associated 
complications when the pregnancy advances 
beyond 41 weeks also include intrauterine fetal 
death (2.5 times greater than before 40 weeks), 
neonatal death, endomyometritis and 
caesarean section [1,2]. Also it is normal for 
placental calcification to increase as the fetus 
approaches term, and extensive calcification is 
common after 40 weeks [3].  
Due to the associated risks increased antenatal 
surveillance is required at this stage. Hospitals 
and clinicians differ in relation to the gestation 
at which they arrange an ultrasound scan to 
assess fetal wellbeing when a pregnancy is 
prolonged. It is the policy at the study hospital 
for all women who are not delivered by 41+5 
weeks gestation to have a scan (to check fetal 
presentation, biophysical profile and placental 
site) and each case is managed based on the 
scan findings. 
This study aims to assess if three dimensional 
power Doppler (3DPD) of the placenta, 
evaluating placental volume, vascularisation, 
and blood flow in post-term pregnancies differs 
from normal and can therefore provide 
additional information to the clinician. It also 
examines whether or not a new software tool 
(the placentometer) identifies the increased 
calcification normally present in the placenta 
after 40 weeks gestation.  

Methods 

This was a prospective cohort study involving 50 
women with post-term pregnancies. Each patient had 
one scan and gestational age at the time of the scan 
ranged from 40+1 to 41+6 weeks. 3DPD ultrasound 
was used to calculate placental volume, vascularisation 
index (VI), flow index (FI) and vascularisation-flow 
index (VFI). This was done using the Virtual Organ 
Computer-aided Analysis (VOCALTM) software, 
employing a previously described method (figure 1)  
[4]. Following each scan the percentage of calcification 
was also calculated by computer analysis (figure 2). 
This was done using a software-assisted grading tool 
(placentometer), which involves initial delineation of 
the placental outline, then using a slider technique 
defining a high intensity threshold to quantify 
calcification. The overall percentage of calcification is 
then calculated [5]. The study parameters were 
analysed for both changes with gestational age within 
the post-term group and for comparisons with normal 
pregnancy (n=58; 36-40 weeks) [5]. They were also 
correlated with the mean uterine artery Doppler 
pulsatility index (UtA PI), and the presence of a 
bilateral notch, middle cerebral artery (MCA) PI and 
umbilical artery (UA) PI, and placental histology.     
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Results 

This study showed that placental volume, VI, 
FI and VFI are not influenced by gestation 
when the pregnancy has advanced beyond 
40 weeks. It was also found that 3DPD 
placental parameters are similar between 
post-term pregnancies and normal 
pregnancies (36-40 weeks). 
It was found however that as the UtA PI 
increased the placental volume decreased 
(p=0.047) (table 1). Independent sample t-
test analysis of the study parameter mean 
values in relation to histology showed that 
the FI was reduced (p=0.033) in placentas 
where there was a histological diagnosis of 
chorangiosis (table 2).  In cases with no 
chorangiosis the mean flow index was 49.61 
(SD 4.94) as opposed to 46.05 (SD 5.83) 
when chorangiosis was present.  
The mean percentage of placental 
calcification in the post-term group was 6.44 
(SD 4.60) and was higher (p=0.014), than the 
mean in the normal group which was 5.13 
(SD 4.86) (figure 3). Computerised analysis of 
calcification also showed that calcification 
continues to increase between 40 and 42 
weeks (p=0.029) 

UtA PI centile value Number of cases 
(n=50) 

Mean volume cm3 (SD) 

≤5th and <50th centile 23 
 

275.80 (174.81) 

≥50th and <95th centile 
 

17 191.04 (76.08) 

≥95th centile 10 
 

158.80 ((76.08) 

Chorangiosis Number of  cases  Mean FI (SD) 

Absent 35 49.61 (4.94) 
 

Present 15 46.05 (5.83) 

 Figure 1: 3D power Doppler histogram demonstrating the placental 

vascular indices  [VI( 15.371%), FI (47.058) and VFI (7.733)] 
 

Conclusion 

This study showed no difference in placental 
volume, VI, FI and VFI between pregnancies 
which have advanced beyond 40 weeks and 
normal, low-risk pregnancies of 36-40 weeks.     
It was noted that mean placental flow rate 
was reduced in cases where chorangiosis was 
found at histology. Placentas with 
chorangiosis have an increased number of 
blood vessels in the chorionic villi. This can 
be due to either under perfusion of the 
placenta or a low-grade tissue hypoxia. The 
lower FI would therefore be explained by the 
increase in vessel number.  
The higher percentage of calcification seen in 
the post-term pregnancies in our study 
suggest that our computerised method 
correctly identifies calcification within the 
placenta.  
The study findings suggest that computerised 
assessment of calcification and 3DPD 
placental assessment may provide additional 
information regarding the health of the 
placenta, and ultimately the health of the 
fetus, when performing fetal surveillance 
after 40 weeks gestation.  
 

Figure 2a: Placental outline as defined manually using 

the placentometer (41+1 weeks gestation) 

 Figure 2b: Definition of the placenta, with the higher intensity   

areas (representing calcification) highlighted in green.  

Table 1: Correlation of the mean placental volume and UtA PI centile ranges in 

post-term pregnancies (p=0.047*) 

Figure 3: Scatterplot comparing the percentage of placental calcification 

in post-term and normal pregnancies (36-42 weeks gestation) 

Table 2: Comparison of the mean placental FI and the presence or 

absence of chorangiosis in  post-term pregnancies (p=0.033*) 
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