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INTROBUCTION

In general, the MR brain findings in patients with
extrapyramidal diseases are unspecific and consist of
general or focal atrophy, iron deposition in the basal
ganglia and, of regions of altered signal intensity in
various extrapyramidal nuclei. Since MRI demonstrate un-
specific findings, frequently observed changes of the
elderly brain.may cause some problems in the differentia-
tion of extrapyramidal specific lesions and other findings
unrelated to the movement disorder.
The first part of this contribution 1is dealing with
general neuroimaging patterns in the elderly brain and
the second part describes specific MR-appearances in some

particular extrapyramidal diseases.

DESCRIPTIVE MR-CHANGES IN PATIENTS WITH EXTRAPYRAMIDAL
DISEASES

Quantitative indices

Reported CT and MRI indices of brain atrophy in patients
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with dementia overlap with indices of atrophy in healthy
elderly subjects. That overlap can be reduced by control-
ling for diagnosis, age, and head size or by using volu-
metric rather than linear measures. The disadvantage of
this approach is the time consuming camputer program, how-
ever, such studies revealed that the severity of dementia
in affected man was related to the extent of cerebral
atrophy, measured as a reduced gray matter volume:or as

increased CSF spaces (Creasey et al 1986).

Periventricular phenomena

MRI is the most sensitive technique for detecting peri-
ventricular pathology (Gerard and Weisberg 1986). Abnor-
malities were seen in 30 % of the patients over age 60
(Bradley et al 1984).

Periventricular high intensity patterns on T2W I cannot be
related only to normel aging. For the ¢linical signifi-
cance of periventricular phenomena different patterns of
increasing extent and intensity were delineated ( Zimmer-
mann et al 1986). While mild periventricular changes is a
normal finding, more extensive lesions are associated with
intracerebral pathology but the finding is often nonspeci-
fic. Periventricular white matter lesions are not necessa-

rily pathognomonic of cerebrovascular disease.

White matter lesions

The white matter lucencies, termed leucoaraiosis, are
defined as patchy or diffuse areas of decreased alterna-
tions on CT or abnormal signal intensity involving only the
white matter and with no change in adjacent ventricles or
sulci. White matter changes in MRI are related to aging

to gradual changes in the chemical composition of the

white matter with aging.




Extrapyramidal Diseases 485

Leucoaraiosis appears to be a relatively common finding on
MRI scans of elderly individuals and play a significant
role in the development of intellectual impairment, how-
ever, the heterogeneous etiology of this condition must be
taken into account. Subcortical and periventricular white
matter lesions have been reported in completely asympto-
matic patients without any history of TIA or stroke, risk

factors or signs of dementia.

Thinning of corpus callosum

Thinning of corpus callosum was found in normal pressure
hydrocephalus, obstructive hydrocephalus, and Alzheimer
disease, but the significance of prevalence of this fin-
ding as well as the precise mechanism producing thinning

of corpus callosum morphology are unknown (Jack et al 1987).

The CSF flow void sign
The CSF flow void sign is primarily due to the pulsatile
nature of CSF flow rather than to bulk CSF flow. The CSF

flow void sign was found in normal and abnormal conditions.

At low field strength, the absence of a marked or moderate
CSF flow void sign may militate against a diagnosis of
normal pressure hydrocephalus Uackﬁet al 1987). The
intrinsic sensitivity of MR to moving spins enable the

visualization of CSF motion.

Iron deposition

On T2 weighted images at 1.5 Tesla low signal intensity is
noted within ferritin containing structures as globus
pallidus, red nucleus, substantia nigra, caudate nucleus
and putamen. This phenomenon corresponds to physiologic

and age related deposition of ferritin.
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Drayer et al 1986 reported low intensity in the basal gan-
glia on T2WI which they attributed toiron deposition.
Iron deposition is confirmed using Perl stains on autopsy
specimens and the iron is presumed to be in the form of
ferritin. Ferritin can be visualized after 6 months and
generally increase until age 20 with a further increase
noted after age 60.

Iron has also been noted in specific locations with
certain disease states. Neuroaxonal dystrophy (Haller-
vorden Spatz disease) is characterized by marked ferritin
deposition in the globus pallidus and the reticular por-
tion of substantia nigra. The putamen and globus pallidus
are involved in Parkinsons-disease and multisystem atrophy
(Drayer 1986). In Huntington's disease increased ferritin
deposition have been found pathologically in the caudate
nucleus and the putamen. On table 1 brain iron deposition
is described in certain physiologic and pathologic states

including the corresponding location (Fig. 1)

Brain Iron Localization

Normal distribution

infancy absent
adult GP/SN/RN/DN
aging
Neuro-degenerative
Parkinson's disease Putamen/SN compacta
Multisystem atrophy Putamen/SN compacta
Chorea Huntington Caudate, Putamen
Hallervorden Spatz GP/SN reticulata
Alzheimer disease Cerebral cortex
Demyelinating disease Thalamus, Putamen
Neoplasm, Radionecrosis
Hemorrhage
Table 1

GP = globus pallidus, SN = substantia nigra, RN = red
nucleus, DN = dentate nucleus
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In the brain iron is taken up by dendrites and then
transported along axons to the site of eventual utiliza-
tion where it is stored by oligodendroglial cells. Disea-
ses destroying the axons result in increased iron accumu-
lation both near the lesion and at the point of dendritic
uptake. Thus increased ferritin deposition has been noted
in the region of demyelinating plaques in multiple sclero-
sis by pathological studies. In addition, periventricular
processes that destroy axons may result in increased iron
deposition in the thalami. However, the significance and

specifity of increased iron deposition remain to be deter-

mined.

Fig. la: On T2-weighted image at 1.5 T low signal inten-
sity is noted within ferritin containing struc-
tures. Axial section through midbrain demonstrates

T2 shortening in red nucleus and substantia nigra.
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Fig. 1 b: Axial section through basal ganglia demon-
strates T2 shortening in globus pallidus
bilaterally.

MR-FINDINGS IN SPECIAL EXTRAPYRAMIDAL DISEASES

Parkinsons disease

The first results of low and middle field MR in patients
with Parkinson’s disease were rather disappointing even
in cases with unilaterally accentuated lesions (Aichner
et al 1985, 1986). Recently,several authors reported their
results in Parkinson's disease using 1.5 Tesla MR-machi-
nes (Drayer et al 1986, 1988; Pastakia et al 1986:
Rutledge et al 1987). While the increased iron deposition
into the basal ganglia seems to be a quite nonspecific
finding, Rutledge et al described a restoration of signal
in the substantia nigra as well as less specific forms of
atrophy. Further studies are necessary to compensate the
lack of correlation between chemically demonstrated iron

distribution and metabolism.
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Multisystem atrophy (MSA)

Neuropathologically, in MSA neuronal loss and/or gliosis
is present in & number of central nervous system areas:
substantia nigra, locus ceruleus, caudate, putamen,
cerebellar cortex, pontine nuclei, inferior olives, dorsal
vagal nucleus, anterior and lateral horns of the spinal
cord and pyramidal tract. There are relatively few MR-exa-
minations of patients with MSA. MR imaging at -a field
strength of 1.5 T permits the in vivo mapping of brain iron
and thereby provides the monitoring of normal or patholo-
gic aging. In patients with multisystem atrophy with fea-
tures of autonomic failure (Shy-Drager-syndrome), striato-
nigral degeneration, olivopontocerebellar atrophy (OPCA)
and progressive supranuclear palsy (PSP) Drayer reported
1986 a prominent topographically specific decrease in

T2 in 6 patients with MSA. MRI in a case of Shy-Drager-
syndrome revealed a loss of signal from the putamen which
may prove not be specific for Shy-Drager-syndrome (Pastakia
et al 1986).

In our study of 9 patients examined by 1.5 T no specific
finding could obtained. Table 2 lists all clinical data.
Seven patients showed cerebral atrophy while 5 patients
demonstrated cerebellar atrophy which seemed to be more
specific for MSA than brain atrophy. No change in paren-
chymal signal was noted. Ferritin deposition was only
found in two patients with MSA. The most prominent result
of our MSA-study was the marked cerebellar atrophy.
Further studies using 3-D techniques as well as quanti-
tative measurements are necessary to improve the visuali-
sation of the neuropathologically wellknown changes within

the different areas of the central nervous system.
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INITIAL | AR[ T |OPTOMOTORIC | ATAXIA| DYS- DYS- BLADDER | HYPOTONIA
DYSFUNCTION ARTHRIA | PHAGIA| DYSF.
K.J. ++| - + ++ o ++ + ++
K.M. +| - ++ ++ ++ ++ - ++
o P ++{ + + ++ + + + +
G.A. ++| - + ++ + + + ++
K.H. ++| - + ++ ++ + + +4+
H.M. ++| - + + ++ 4 + ' ++
G.E. ++| - + + + - - | +
F.L. + - e ++ ++ ++ - ++
G.L. ++| - + ++ + + - +

INITIAL| SEX |AGE [LENGTH OF | DIAGNOSIS:| DEMENTIA | “MRI-FINDINGS
JLLKESS & LABEL

K.J, m | 59 | 23 0PCA + CEREBELLAR ATROPHY
FERRITIN DEPDSITION

KK f | 5 5 PSP + BRAIN ATROPHY

P.1. t | e 3 0PCA + BRAIN ATROPHY

G.A. t | e 3 SHY - CEREBELLAR ATROPHY

DRAGER

K.H. t | es 3 OPCA - CEREBELLAR AND
CEREBRAL ATROPHY

KoM 1 | =0 5 OPCA ¥ CEREBELLAR AND
CEREBRAL ATROPHY

En T | 68 8 20PCA ” CEREBRAL ATROPHY

FERRITIN DEPOSITION

F.L. t | 68 6 OPCA + CEREBELLAR AND
CEREBRAL ATROPHY

G.L. f | 66 4 0PCA + CEREBRAL ATROPHY

Table 2: Clinical and MR data of 9 patients with MSA.

AR = akinetic-rigid syndrome, T = tremor.
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To improve the sensitivity and specifity of MRI in diagno-
sing and monitoring MSA the development of 3-D imaging
with quantitative and volumetric measurements has to be
strengthened. Up to now, most of the MRI results 1in

Parkinsonism and MSA remain unspecific (Fig. 2).

STORE>84

Fig. 2a: Sagittal FLASH sequence of a patient with the

clinical diagnosis of OPCA demonstrates marked

cerebellar atrophy.
STORE>S1

Fig. 2b: Axial T2 weighted image through the cerebellum

shows moderate cerebellar atrophy.
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Fig. 2c: Sagittal section, proton density weighted, through
the cervical spine demonstrates spinal cord
atrophy in a patient with spinocerebellar degene-

ration.

Chorea Huntington

Little experience exist in highfield MRI of Huntington
disease. Simmonds et al 1986 reported on 4 patients, the
same group published 1887 MR findings in 6 patients with
Huntington disease. They described mild to moderate cere-
bral atrophy, flattening of the caudate head and uniformly

thick periventricular hyperintensity.

Dystonia

Since primary dystonia have no known pathology MRI, up to
now, has not shown any abnormality.Secondary dystonia,
which are associated with metabolic diseases, have several
known pathologic changes (Rutledge 1987). Wilson's disease
is an example demonstrating lesions in the putamen and
caudate as well as in the midbrain, pons, and cerebellum
(Starosta-Rubinstein 1987).
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Essential blepharospasm (EB)

MRI studies were performed in 7 patients with EB from
whose 5 patients were classified as Meige-syndrome.

Table 3 shows clinical data. In one case a meningeoma wWas
seen accidentally and another case showed white matter

lesion, However, MRI did not show a EB related lesion.

ILITIAL AGE | FERIOD OF | BSP 0rD ET MEIGE SYRDROME | BTX MR1 FIRDINGS
SEX IslsaEASE :

K.H. 5l 2 +4 +4+ - +-- 4 MENINGEOMA
f

H.K. 55 3 +4 ++ = + + NORMAL

1’

L.A. 13 5 ++ + = + + NORMAL

f

TfF. EJS 5 +4 - + - * NDRHAL
KfE. €2 8 ++ + = - - NORMAL
V.T.E. 78 1 + - - - - NORMAI
k.G, 77 4 +4 -+ - + + WhL

Table 3: Clinical and MR-data of 7 patients with essential
blepharospasm. BSP = blepharospasm, OMD = oro-
mandibular dystonia, ET = essential tremor, BIX =

Botulinum Toxin, WML = white matter lesion.

CONCLUSION

Previous reports studying patients with extrapyramidal
diseases showed no evidence of any specific findings. T2
weighted imaging of the brain at 1.5 Tesla results in ex-
cellent display of basal ganglionic structures. MRI easily
show local or more generalized atrophy, increased or de-
creased signal intensity, changes in the content of iron
within the extrapyramidal nuclei as well as periventricular

and deep white matter abnormalities occuring under physio-
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logic or pathologic conditions of the elderly population.
Further studies will be required to assess whether MR can
detect additional findings, particularly, when 3-D imaging

and quantitative measurement will be used for.
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