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Study of Intraplacental 
Vascularization  

by 3D Power Doppler Ultrasound  
in Pregnancies 

with Normal Evolution

Abstract

Introduction. Human placenta represents an interface between two distinct circulations, maternal and fetal 
circulations. The complex physiological mechanisms of transfer between the 2 components are still a con-
troversial area, under the focus of researchers. Nowadays ultrasound evaluation of the placenta is extremely 
important. Objectives. The aim of this study was to evaluate the development of intraplacental vasculariza-
tion by the determination of intraplacental vascularization indices during the course of pregnancies with 
normal evolution. Material and method. The study included 80 pregnant women aged between 23 and 37 
years, assessed in the period 1 June 2009 - 31 May 2010. The two-dimensional, three-dimensional and Dop-
pler ultrasound examinations were performed with an ACCUVIX V10 ultrasound machine, equipped with a 3.5 
MHz probe. Results. RI decreased proportionally and progressively during the course of pregnancy (Pearson 
correlation coefficient r=-0.704; P<0.000). For the accuracy of the interpretation of this relation, the fact that 
gestational age was analyzed only at 5 time points (14, 22, 28, 32, and 38 weeks) was also considered and 
an analysis of the Spearman correlation coefficient showed that RI decreased directly proportionally to ges-
tational age (-0.754; P<0.000). For the other parameters, no significant global correlations with gestational 
age were described. A tendency to linear dependence between FI and VI, as well as between FI and VFI, was 
evidenced. There was a statistically significant direct proportionality relation between VI and VFI. No param-
eter was correlated with RI if all gestational ages were taken into account. A tendency to obtain a correlation 
between between RI, FI, VI and VFI was found, particularly at 14 and 28 weeks. Conclusions. The correlation 
of placental vascularization indices with other ultrasound parameters is an aim in researchers attention
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Introduction
Human placenta represents an interface between 

two distinct circulations, maternal and fetal circulati-
ons. The complex physiological mechanisms of trans-

-
-

lution of pregnancy
of the placenta may result in intrauterine growth re-
tardation, fetal hypoxia, preeclampsia, premature 
birth. The assessment of the intrauterine fetal status is 

a permanent concern of modern obstetrics . In this 

. 3D ultrasound combined 
with power Doppler has to become a routine procedu-
re in monitoring of pregnancy . This is going to be 
used at different gestational ages in order to asess the 

.

-
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Material and method

The ultrasound examination was performed between 

-

the study. Patients with arterial hypertension, diabetes 
-

ded in the study.
Two-dimensional, three-dimensional and Doppler ul-

trasound examinations were performed with an ACCUVIX 

-
nal ultrasound, which assessed the location and thickness 
of placental tissue, as well as the placental structure. The 

-
pect was assessed using the placental maturity grading 
defined by Grannum.

Then, Doppler ultrasound was performed, with the de-

-

-

-
placental blood flow. During the course of pregnancy, the 

-
nation technique was monitored.

Subsequently, 3D power Doppler ultrasound was per-
formed. The association of 3D ultrasound with power 

-

whole placenta was not possible. As a result, we perfor-
med ultrasound examination during the second and third 
trimesters of pregnancy using the method of “placental 

-

of the VOCAL software, using the spherical mode. After 

-
tion index, which determines the percentage of color in 

-
tion and blood flow.

statistics and graphic representation used the Microsoft 

Results
-

tion of pregnancy. 
During the course of pregnancy, dynamic changes in 

the appearance of the placenta were noted, according to 
-

Power Doppler ultrasound was used for the analysis of 
the presence of the blood flow. As pregnancy progressed, 

-

-

-

of this index were correlated with the three intraplacental 
-
-
-

terpretation of this relation, the fact that gestational age was 

was also considered and the analysis of the Spearman corre-
lation coefficient showed that RI decreased directly proporti-

-
ons with gestational age were described: VI (Pearson correla-

-
-

As it can be seen, a tendency to a linear dependence 
-

denced. There was a statistically significant direct propor-

correlated with RI if all gestational ages were taken into 

These results show a tendency to obtain a correlation be-

Discussion
The actual study has attempted the correlation of placen-

-
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of those indices using Pearson correlation coefficient, as well 
-

the statistical methods used by different authors. Recent stu-

test can be used in order to assess the correlation between 
-

the SPSS software recomanded .

with gestational age in our study, we found the maintenance 

-

be correlated with gestational age. These results are sustai-

Figure 1. Two-dimensional ultrasound 14 WA

Figure 3. Power Doppler ultrasound 28 WA - intraplacental 
circulation

Figure 5. Umbilical artery 28 WA - normal RI

Figure 2. Two-dimensional ultrasound 22 WA

Figure 4. 3D power Doppler ultrasound - 28 WA
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Correlations between the parameters for all gestational agesTable 1

 RI VI FI VFI

RI
Pearson correlation coefficient 1.000 0.116 -0.081 0.035

P  0.162 0.332 0.674

VI
Pearson correlation coefficient 0.116 1.000 0.494 0.830

P 0.162  0.000 0.000

FI
Pearson correlation coefficient -0.081 0.494 1.000 0.678

P 0.332 0.000  0.000

VFI
Pearson correlation coefficient 0.035 0.830 0.678 1.000

P 0.674 0.000 0.000  

menteinance of all 3 indices during the pregnancy . 

-

.
-
-

mal pregnancies is importantbeing a reference part in the 

pathology .

Figure 6. Correlation between gestational age and RI

Figure 8. Correlation between gestational age and VFI

Figure 7. Correlation between gestational age and VI

Figure 9. Correlation between gestational age and FI



214 Vol. 6  No. 22  4/2010

obstetrics

Relations between the parameters for 14 weeksTable 2

 RI VI FI VFI

RI

Pearson correlation coefficient 1.000 -0.387 -0.543 -0.409

P  0.062 0.006 0.047

Case number 24 24 24 24

VI

Pearson correlation coefficient -0.387 1.000 0.783 0.977

P 0.062  0.000 0.000

Case number 24 26 26 26

FI

Pearson correlation coefficient -0.543 0.783 1.000 0.774

P 0.006 0.000  0.000

Case number 24 26 26 26

VFI

Pearson correlation coefficient -0.409 0.977 0.774 1.000

P 0.047 0.000 0.000  

Case number 24 26 26 26

-

-
.

-

affected -

Figure 10. Correlation between RI and VI

Figure 12. Correlation between RI and VFI

Figure 11. Correlation between RI and FI
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Relations between the parameters for 28 weeksTable 4

Relations between the parameters for 22 weeksTable 3

 RI VI FI VFI

RI

Pearson correlation coefficient 1.000 0.028 -0.068 0.042

P  0.884 0.722 0.827

Case number 31 30 30 30

VI

Pearson correlation coefficient 0.028 1.000 0.704 0.937

P 0.884  0.000 0.000

Case number 30 30 30 30

FI

Pearson correlation coefficient -0.068 0.704 1.000 0.846

P 0.722 0.000  0.000

Case number 30 30 30 30

VFI

Pearson correlation coefficient 0.042 0.937 0.846 1.000

P 0.827 0.000 0.000  

Case number 30 30 30 30

 RI VI FI VFI

RI

Pearson correlation coefficient 1.000 0.013 0.072 -0.045

P  0.942 0.679 0.799

Case number 36 35 35 35

VI

Pearson correlation coefficient 0.013 1.000 0.843 0.959

P 0.942  0.000 0.000

Case number 35 35 35 35

FI

Pearson correlation coefficient 0.072 0.843 1.000 0.833

P 0.679 0.000  0.000

Case number 35 35 35 35

VFI

Pearson correlation coefficient -0.045 0.959 0.833 1.000

P 0.799 0.000 0.000  

Case number 35 35 35 35

Relations between the parameters for 32 weeksTable 5

 RI VI FI VFI

RI

Pearson correlation coefficient 1.000 -0.268 -0.306 -0.212

P  0.268 0.202 0.384

Case number 19 19 19 19

VI

Pearson correlation coefficient -0.268 1.000 0.575 0.913

P 0.268  0.008 0.000

Case number 19 20 20 20

FI

Pearson correlation coefficient -0.306 0.575 1.000 0.742

P 0.202 0.008  0.000

Case number 19 20 20 20

VFI

Pearson correlation coefficient -0.212 0.913 0.742 1.000

P 0.384 0.000 0.000  

Case number 19 20 20 20
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Relations between the parameters for 38 weeksTable 6

 RI VI FI VFI

RI

Pearson correlation coefficient 1.000 0.059 -0.049 -0.118

P  0.724 0.771 0.481

Case number 38 38 38 38

VI

Pearson correlation coefficient 0.059 1.000 0.006 0.386

P 0.724  0.971 0.015

Case number 38 39 39 39

FI

Pearson correlation coefficient -0.049 0.006 1.000 0.716

P 0.771 0.971  0.000

Case number 38 39 39 39

VFI

Pearson correlation coefficient -0.118 0.386 0.716 1.000

P 0.481 0.015 0.000  

Case number 38 39 39 39

rization and flow indices might allow an early detection 
of intrauterine fetal growth disorders and chronic fetal 
distress.

In the ultimate years studies it is put an important empha-
-

luation of the intrauterine fetal status, because the placenta 

.

Conclusions
3D power Doppler ultrasound allows the study of pla-

other ultrasound parameters is an important aim, in the 
researchers attention.

The 3D power Doppler ultrasound examination by the 
-
-

ring the course of pregnancy.

There is a statistically significant direct proportionality re-
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