
Background to the project 
The placenta is an important organ for the baby in pregnancy, transferring oxygen and nutrients 
from the mother for growth and development. Placental dysfunction is thought to be the cause of 
many pregnancy-related conditions including preeclampsia. 
 
Our ways of assessing placental function during pregnancy (known as in vivo) are currently not 
perfect and indirect assessments are often used in clinical practice as a surrogate for placental 
function. Magnetic resonance (MR) imaging of the placenta may offer a direct, non-invasive in vivo 
assessment of the placenta. 
 
The aim of the project was to find out more about new ways of looking at placental function in 
women with preeclampsia and compare them to women with uncomplicated pregnancies. 

What did we do? 
Women with preeclampsia and women with uncomplicated pregnancies underwent an MRI scan. 
Images of the placenta were analysed in conjunction with a blood test (for placenta growth factor 
concentration) and information about their pregnancy and delivery. The acquired placental imaging 
data included T2-weighted images (for detailed structural imaging) and T2* maps of the placenta (an 
indicative measure of placental oxygenation). We also examined the placenta under the microscope 
after delivery (histology). 

What did we find? 
As women get further along in pregnancy, the placenta organises itself into several functional units 
called lobules that can be seen on T2 weighted imaging. In women with preeclampsia, the placenta 
appears to form lobules earlier than those with uncomplicated pregnancies (advanced lobulation) 
and the lobules themselves have varied sizes. There were also substantial areas of low signal 
intensity (i.e. dark areas) on T2 weighted imaging in placentae from women with preeclampsia.  
 
Women with preeclampsia had a reduced entire placental mean T2* value compared to women with 
uncomplicated pregnancies. This correlated with a reduction in maternal placental growth factor 
concentrations and increased lacunarity values (a reflection of the spatial distribution of gaps of a 
specific size). Histological features of maternal vascular malperfusion were only found in placentae 
from women with preeclampsia.  

What does this mean? 
The substantial areas of low signal intensity and advanced lobulation in placentae from women with 
preeclampsia suggests areas of non-functioning or poorly functioning tissue. These areas correspond 
to short T2* values, suggesting areas which are poorly oxygenated. Placental MRI; therefore, 
provides objective quantification of placental function in vivo and this allows us to understand some 
of the complex mechanisms underlying preeclampsia development.  
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