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Methods
A literature search was conducted using Medline, Embase and Web of 
Knowledge. Studies were identified which confirmed specific structural 
and/or metabolic brain changes using NMR techniques. The appearance 
of these changes on NMR images, as reported by the studies, was 
recorded. Data was also collected on the type of NMR confirmation, the 
location of the abnormality, the pathology/disease studied and the 
number of subjects used.

Conclusions
This review summarises the NMR findings currently available and shows 
that ID results in structural and metabolic brain changes. More studies are 
required which correlate histological findings with MR image results. With 
the increased focus on the consequence of iodine insufficiency both in utero 
and in infancy, it is important to understand the brain structural modifications 
caused by ID, given that neurodevelopmental and cognitive outcomes range 
in severity according to the level and timing of ID. Future work should 
include global and regional atrophy changes to identify directions for the 
research that will improve the understanding of the pathophysiological 
mechanisms related with the effects of ID in the brain.

Background
Iodine deficiency (ID) is a common cause of 
preventable brain damage and mental 
retardation worldwide, according to the World 
Health Organisation. It may adversely affect 
brain maturation processes, such as dendritic 
arborisation and myelination, so it potentially 
results in structural and metabolic brain 
abnormalities, visible on nuclear magnetic 
resonance (NMR) techniques. Until now, 
however, there has been no review of the 
appearance of these brain changes on NMR 
images. 

Results
�Relevant studies involved 157 subjects 
(29 studies). 
�Various types of brain abnormalities were 
found, with pituitary gland enlargement/ 
hyperplasia (13/29 studies) being the most 
prevalent. 
�Cerebellar atrophy (3/29 studies), empty 
sella turcica (3/29 studies) and 
hippocampal size reduction (1/24 studies) 
were also among the structural changes 
determined. 
�fMRI studies (3/29) reported cognition-
related abnormalities and decreased 
parietal cortex activation (2/29 studies)
�All 29 studies utilised an MRI method 
with T1-weighted being the most commonly 
used sequence (20/29 studies) and 1.5 
Tesla being the most commonly used 
magnet strength (6/10 studies).
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