
 

 

Researchers 
Dr TW Redpath, P Haggarty, D Abramovich, JA Ross, 
SIK Semple, FJ Gilbert 
 
Aim 
To investigate the possible use of magnetic 
resonance imaging (MRI) as a non-invasive method 
of diagnosing fetal growth restriction 
 
Project Outline/Methodology 
The study was carried out at Aberdeen Maternity 
Hospital. MRI scans sensitive to blood oxygen levels 
were performed on 80 women in late pregnancy. MRI 
scans were taken through the livers of the fetuses 
before and after the mother breathed oxygen for 15 
minutes. The liver was chosen as it was expected to 
be a good indicator of reduced oxygen supply. Our 
original aim was to recruit 20 normal subjects, and 
60 where the fetus appeared to be small, as judged 
by ultrasonic imaging. The aim of the project was to 
assess whether MRI could detect a difference 
between the normal and small baby groups. The 
small baby group was intended to consist of 3 sub-
groups of 20: fetuses where the baby, although 
small, is growing normally; fetuses where growth is 
restricted; and those with pre-eclamptic toxaemia 
(PET). 
 
Key Results 
We recruited 24 normal subjects, and 41 subjects 
with small babies. 12 subjects were scanned but 
could not be assigned to the groups, essentially 
because clinical assessment was  inconsistent with  
weight at delivery. We only scanned 3 PET sub-group 
subjects - diagnosis of the condition requires urgent 
intervention, so that MRI scanning before delivery is 
very difficult to organise.  
 
The change in the fetal liver MRI signal on maternal 
oxygen breathing was small and difficult to detect. 
There is no evidence that the effect was different 
between the normal and small growth groups. There 
was evidence that the change in MRI signal seen on 
oxygen breathing increased with fetal gestational age 
in the group suffering from restricted growth in the 
womb. In addition there is some evidence that MR 
scans obtained without oxygen breathing may be of 
value in assessing fetal distress. 
 

Conclusions 
The imaging of the fetal liver before and after 
maternal oxygen breathing has been carried out. 
While the current methodology is not sensitive 
enough to detect fetal growth restriction a number of 
possible avenues for further research have been 
identified  
 
What does this study add to the field? 
The use of MRI to detect fetal growth restriction is a 
new and important area of research. The work in 
Aberdeen is the first study in the world in this area. A 
number of potential approaches to MRI diagnosis of 
fetal growth restriction have been identified. 
 
Implications for Practice or Policy 
The work is in its early stages and is not suitable for 
routine clinical use. 
 
Where to next? 
A method of synchronising MRI data acquisition to 
the fetal heart beat is needed. This will enable MR 
images to be acquired as the fetal heart contracts, 
and accurate measurements to be made of blood flow 
rates in the fetal heart vessels and umbilical cord. 
This will be a valuable diagnostic method for 
assessing fetal growth restriction. It will also allow 
MRI oxygen sensitive measurements to be made 
directly on fetal blood, rather than on fetal liver 
tissue, where the changes induced by the mother 
breathing oxygen are smaller. 
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