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35 YEARS AGO

Celebrating 35 Years of the AJNR

May 1987 edition
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Study of Movement - e
Disorders and Brain Iron by
MR

Heavily T2-weighted high-field MR images provide a unique opportunity for the
ystom. The i

thalamic

of small amounts of naturally occurring paramagnetic substances—principally iron— st
that delineate the neostriatum (caudate and putamen), globus pallidus, red nucieus,
substantia nigra, and dentate nucleus, primarily by a decrease in signal secondary to  ©Ptic radiations
the T2* effect. Movement disorders are associated with either increased or decreased forceps major
signal or both in these structures, depending on the pathologic process. In the initial
evaluation of 113 patients with a variety of movement disorders, good correlation of
imaging abnormaliies can be made with a simpliied schema of the extrapyramidal
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characterized by lesions affecting the subthal mnu:u-T- or associated pathway.

Iron

Interest in movement disorders is heightened by the recent ability to map the
distribution of macromolecular complexes of Fe(lll) in the brain with heavily T2-
weighted images. This is accompiished through contrast created by the T2" effect,
a local inhomogeneity in the magnetic field that dephases spin and results in loss
of signal [1]. This effect s different from the paramagnetic effect of smaller soluble
contrast agents, such as gadolinium, and corresponds roughly with the ferric iron
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demyelination, microvascular occlusion, and blood-brain barrier breakdown.

The goal of therapeutic radiology is to provide a sufficient dose to tre:
nervous system (CNS) tumors without affecting adjacent healthy tissue.
therapeutic regimens have been implemented, long-term effects of neurot
the surviving pahems have been recognized [1-3]. A specirum of CNS
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white matter, and !arely focal, enhsnwr\g ramonecrosus [4-7). The fir
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experiments [1]. More recently, similar findings of radiotherapy-related
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times compared with normsl wm(e matter [10] in a pattern suggesllve C
demyelination or ischemia. Both can be identified readily by MR [11]. ¢

natural prevalence and severity of focal periventricular abnormaliities (e.g., deep
white-matter infarction) increase with age [11, 12], these abnormalities must be
considered before ascribing changes to radiotherapy. For this reason, a retro-
spective review of a large patient population was undertaken; MR was used to
further characterize the effects of radiation on cerebral white matter with respect
to age, prevalence, time of onset, and both the temporal and spatial stabilty of
these lesions.

Materials and Methods
MR imaging was performed using a Diasonics MT/S system operating at 0.35 T. Multiple-
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