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Brain Manganese Deposition Depicted by Magnetic
Resonance Imaging in a Welder

A 41-YEAR-OLD MAN

sought medical assis-
tance because of dis-
crete memory defi-
cit in the last 3 years.

He had been working as a welder for
more than 20 years and never used
safety measures to avoid the toxic side
effects from the welding fumes. The
neuropsychological assessment con-
firmed a cognitive impairment char-
acterized by attention deficit as well
as short-term and long-term memory
deficits as seen on the results from the
Wechsler Adult Intelligence Scale–
Third Revision and the Rey Audi-
tory Verbal Learning tests. He also
presented parkinsonian symptoms
characterized by bradykinesia and
cogwheel rigidity in his upper limbs,
which was more pronounced on the
right side. The patient also exhibited
a slight postural and resting tremor
depicted only in the right upper limb.
The magnetic resonance imaging scan
showed bilateral and symmetric hy-
perintensitieswithin the substantiani-
gra, subthalamic region, and globus
pallidus on spin-echo T1-weighted
images (Figure). We obtained his se-
rum manganese (Mn) level (1.76 µg/
mL) by means of atomic absorption
spectrophotometry and considered el-
evated those values higher than 0.85
µg/L (to convert manganese to nano-
moles per liter, multiply by 18.202).
After the exclusion of other causes re-
lated to Mn accumulation, we made
the diagnosis of manganism second-
ary to the toxic side effects from weld-
ing fumes. We explained the disease
and its prevention to this patient and
prescribed as therapy edetic acid in-
travenously administered at a dose of
1 g twice daily for 10 days; however,
as of this writing, he has been lost to
follow-up.

COMMENT

A biologic marker of Mn accumu-
lation within the central nervous sys-
tem is a bilaterally increased T1 mag-

netic resonance imaging signal
within the basal ganglia, especially
the globus pallidus, but also the stria-
tum.1 This magnetic resonance
imaging pattern has been docu-
mented in several conditions, in-
cluding a recent association of Mn
toxicity in patients undergoing
maintenance hemodialysis.2 Some
authors have described the same pat-
tern of Mn accumulation in weld-
ers, secondary to inhalation of am-
bient welding fumes with reported
inadequate ventilation or other safety
measures, who presented with par-
kinsonian and cognitive symp-
toms.3,4 We reinforce the impor-
tance of these safety measures to
prevent Mn toxicity. Magnetic reso-
nance imaging can demonstrate typi-
cal features in this setting, even in
those patients with minimal neuro-
logical symptoms, as described here.
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Cincinato Braga, 282, Paraı́so CEP

01333910 São Paulo-SP, Brazil (carlos
.silva@fleury.com.br).
Author Contributions: Study con-
cept and design: da Silva and da Rocha.
Acquisition of data: da Silva, da Rocha,
Mendes, de Mello Braga, and
Jeronymo. Analysis and interpreta-
tion of data: da Silva, da Rocha,
Mendes, de Mello Braga, and
Jeronymo. Drafting of the manu-
script: da Silva and da Rocha. Criti-
cal revision of the manuscript for im-
portant intellectual content: da Silva, da
Rocha, Mendes, de Mello Braga, and
Jeronymo. Study supervision: da Silva.
Financial Disclosure: None re-
ported.

REFERENCES

1. Dorman DC, Struve MF, Wong BA, et al. Correla-
tion of brain magnetic resonance imaging changes
with pallidal manganese concentrations in rhesus
monkeys following subchronic manganese
inhalation. Toxicol Sci. 2006;92(1):219-227.

2. da Silva CJ, da Rocha AJ, Jeronymo S, et al. A pre-
liminary study revealing a new association in pa-
tients undergoing maintenance hemodialysis: man-
ganism symptoms and T1 hyperintense changes
in the basal ganglia. AJNR Am J Neuroradiol. 2007;
28(8):1474-1479.

3. Sadek AH, Rauch R, Schulz PE. Parkinsonism due
to manganism in a welder. Int J Toxicol. 2003;
22(5):393-401.

4. Josephs KA, Ahlskog JE, Klos KJ, et al. Neurologic
manifestations in welders with pallidal MRI T1
hyperintensity. Neurology. 2005;64(12):2033-2039.

A B

Figure. Axial T1-weighted images show bilateral and symmetric hyperintensities within the subthalamic
region (A) and the globus pallidus (B) (arrows).
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