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Sirs: Cerebral autosomal dominant
arteriopathy with subcortical in-
farcts and leukencephalopathy
(CADASIL) is responsible for up to

5 % of cerebral small vessel dis-
eases manifesting mostly between
the age of 40 and 60 years irrespec-
tive of vascular risk factors [1]. The
clinical spectrum includes mi-
graine, recurrent subcortical
strokes, cognitive decline, and psy-
chiatric manifestations [1, 2]. Here,
we report for the first time a case of
vascular parkinsonism and demen-
tia showing functional integrity of
the nigrostriatal dopaminergic sys-
tem diagnosed as CADASIL by skin
biopsy.

A 55-year old male presented to
our department with a two year
history of reduced mobility, cogni-
tive decline, chronic fatigue, and
urinary incontinence. Previous
diagnosis included major depres-
sion, however, the antidepressant
therapy with mirtazapin was inef-
fective. Amisulpride had been ad-
ministered due to hypochondric
delusions. Hypertension and atrial
fibrillation were treated adequately
with metoprolol, digitoxin, and
phenprocoumon, otherwise his
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Fig. 1 Transverse images at striatal level. A MR T2w FLAIR image shows coalescent lesions in the white matter
and subcortical atrophy suggestive for microangiopathic leukencephalopathy. We found a more extensive in-
volvement of the superior frontal region and small lesions in the external capsule – involvement of these regions
has a higher sensitivity and specificity for CADASIL B [18F]FDG-PET of brain glucose metabolism is reduced in the
thalamus and temporal cortex bilaterally as well as in the left striatum. C [123I]FP-CIT SPECT of striatal dopamine
transporter availability (left striatum 8.2, right striatum 8.0 – lower limit 4.6) and D [123I]IBZM SPECT of striatal
dopamine D2/D3 receptor availability (left striatum 2.2, right striatum 2.3 – lower limit 1.58) show normal val-
ues within the age range indicating functional integrity of the nigrostriatal dopaminergic system as described for
vascular parkinsonism
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past medical history was unre-
markable. The family history re-
mained uninformative.

On neurological examination
the patient displayed a symmetric
hypokinetic-rigid parkinsonian
syndrome with mild upward gaze
palsy, moderate dysarthrophonia
and hypomimia, marked limb
rigidity, severe impairment of fine
motor skills of finger and hand
movements as well as moderately
impaired diadochokinesia and leg
agility. Arising from a chair was
possible without assistance, his gait
and postural reflexes were mildly
impaired with retropulsion but un-
aided recovery. Administration of
levodopa (200 mg p. o. plus benser-
azide) did not result in any im-
provement of his United Parkin-
son’s Disease Rating Scale motor
score (UPDRS part III: 45 points).
Hyperreflexia, urinary inconti-
nence, and a pathological decrease
of pulse frequency following stand-
ing up suggested additional lesions
of the pyramidal tract and the au-
tonomous nervous system. In the
Mini-Mental State Examination (14
points) he showed no orientation
in time, a reduced short-term
memory, and lacked the ability to
calculate serial sevens. The patient
fulfilled the diagnostic criteria for
vascular dementia (DSM-IV). After
admission, neuroleptic pharma-
cotherapy with amisulpride
(600mg/day, half life 12h) was dis-
continued at once; however, only
his limb rigidity and fatigue syn-
drome improved slightly during
the next few days. Levodopa was
increased gradually to 800mg/day
without beneficial effects and,
therefore, subsequently reduced to
300 mg/day. We initiated adminis-
tration of rivastigmin and treated a
newly diagnosed hyperlipidaemia
with atorvastatin. In follow-up ex-
aminations up to ten months later
the patient displayed a similar
parkinsonian syndrome (UPDRS
part III: 38 points) without neu-
roleptic pharmacotherapy. Thus,
we concluded that amisulpride had

not been responsible for the
parkinsonism.

Brain MRI (Fig. 1a) showed a
subcortical enhanced atrophy and
microangiopathic leuken-
cephalopathy compatible with
small vessel disease. Brain glucose
metabolism (18F-FDG-PET,
Fig. 1b) was decreased in the tem-
poral cortices, thalami, and in the
left striatum. The imaging of stri-
atal dopamine transporters (FP-

CIT-SPECT, Fig. 1c) and dopamine
D2/D3 receptors (IBZM-SPECT,
Fig. 1d), performed as described
previously [3], showed ratios for
specific uptake well within the
range of healthy subjects indicating
functional integrity of the nigro-
striatal dopaminergic system.

Despite predominance of upper
extremity parkinsonism these neu-
roimaging data suggested a vascu-
lar aetiology. Histopathological

Fig. 2 Skin biopsy revealed multiple granular osmiophilic material along the basement membrane of small ar-
teries (indicated by arrows in A). B shows a higher magnification of this vessel (boxed area in A indicated as B)
exhibiting multiple lesions with osmiophilic material in the vessel wall, whereby some of these deposits appear
to have a granular character (inset in B, arrows). The higher magnification of another part of this artery (boxed
area in A indicated as C) demonstrates the granular and osmiophilic character of the deposits in a second part of
the artery (arrows). Calibration bar: A = 2500 nm; B = 1000 nm; inset-B, C = 300 nm
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evaluation of a skin biopsy using
electron microscopy (Fig. 2) re-
vealed numerous small arterioles
with granular osmiophilic material
in association to the basal lamina
as described for CADASIL [4]. Ge-
netic analysis did not show any
pathogenic mutations in the exons
2–24 of the Notch3 gene. However,
genetic testing in biopsy-proven
CADASIL is associated with a
nameable proportion of negative
results [5]. Besides genotyping,
electron microscopic analysis of
tissue derived from skin biopsies
seems to be equally specific favour-
ing a diagnosis of CADASIL in our
patient [5, 6].

So far, one case of progressive
supranuclear palsy showing a brain
MRI and skin biopsy consistent
with CADASIL has been described
[7]. In contrast to progressive
supranuclear palsy and Parkinson’s
disease a normal striatal dopamine
transporter and dopamine D2/D3
receptor binding as seen in our pa-
tient was shown for vascular
parkinsonism [8–10]. Our case sug-
gests that vascular parkinsonism
and CADASIL should be consid-
ered in patients presenting with an
atypical parkinsonian syndrome
and functional integrity of the ni-
grostriatal dopaminergic system.
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Abbreviations

CADASIL cerebral autosomal
dominant arteriopathy
with subcortical in-
farcts and leuken-
cephalopathy

MRI magnetic resonance
imaging

PET positron emission to-
mography

SPECT single photon emission
computed tomography
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