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Welding and metals
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Objectives Manganese exposure leads to diffuse cerebral 
metal deposition with the highest concentration in the glo-
bus pallidus associated with increased T1-weighted MRI 
signal. T1 signal intensity in extra-pallidal basal ganglia 
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(caudate and putamen) has not been studied in occupation-
ally exposed workers. Diffusion weighted imaging (DWI) is 
a non-invasive measure of neuronal damage and may provide 
a quantifi cation of neurotoxicity associated with welding and 
manganese exposure. This study investigated extra-pallidal 
T1 basal ganglia signal intensity as a marker of manganese 
exposure and basal ganglia DWI abnormalities as a marker of 
neurotoxicity.
Methods 3T MR imaging was performed on 18 welders and 
18 age- and gender-matched controls. Basal ganglia regions of 
interest were identifi ed for each subject. T1-weighted intensity 
indices and apparent diffusion coeffi cients (ADC) were gener-
ated for each region.
Results Indices for all regions were higher in welders than 
controls (p<0.05). Combined basal ganglia (r=0.489), caudate 
(r=0.571), and posterior putamen (r=0.511) indices were more 
correlated with exposure hours than pallidal (r=0.335) index. 
Welder ADC values were lower than controls for globus pal-
lidus (p=0.04) and anterior putamen (p=0.005).
Conclusions Welders demonstrated elevated T1 indices 
throughout the basal ganglia. The combined basal ganglia, 
caudate, and putamen indices were more correlated with 
exposure than the pallidal index and may represent better 
markers of exposure. Elevated indices were associated with 
DW abnormalities in the globus pallidus and anterior putamen 
suggesting neurotoxicity in these regions.
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