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sarcoid meningitis with cranial nerve
involvement.6 Transient benefit from
chlorambucil in a case of sarcoid meningoen-
cephalitis has been reported.7 In our case,
high dose intravenous cyclophosphamide, at
doses recently used in multiple sclerosis,8
quickly and dramatically improved the clin-
ical picture. Although spontaneous remission
cannot be excluded, it seems reasonable to
assume a causal relation between intro-
duction of treatment and the clinical
improvement. We suggest that cyclophos-
phamide should be considered in cases of
severe neurosarcoidosis when steroids are
unsuitable or ineffective.

MATHIEU ZUBER
GILLES DEFER
PIERRE CESARO

JEAN-DENIS DEGOS
Departement de Neurosciences,

Service de Neurologie,
CHU Henri Mondor 94000-Creteil,

France

Correspondence to: Dr Zuber, Departement de
Neurosciences, Service de Neurologie, CHU Henri
Mondor94000-Creteil, France

I Stem BJ, Krumholz A, Johns C, Scott P, Nishin
J. Sarcoidosis and its neurological manifesta-
tions. Arch Neurol 1985;42:909-17.

2 Day AL, Sypert GW. Spinal cord sarcoidosis.
Ann Neurol 1977;1:79-85.

3 Bogousslavsky J, Hungerbuhler JP, Regli F,
GrafHJ. Subacute myelopathy as the present-
ing manifestation of sarcoidosis. Acta Neuro-
chir 1982;65:193-7.

4 Vighetto A, Fisher G, Collet P, Bady B, Trillet
M. Intramedullary sarcoidosis of the cervical
spinal cord. J Neurol Neurosurg Psychiatry
1985;48:477-9.

5 Leys D, Parent M, Petit H. Atteinte medullaire
isole. Recidive d'une sarcoidose. Rev Neurol
(Paris) 1986;142:931-2.

6 Garcia-Monco C, Berciano J. Sarcoid menin-
gitis, high adenosine deaminase levels in CSF
and results of cranial irradiation. J Neurol
Neurosurg Psychiatry 1988;51:1594-5.

7 Kataria YP. Chlorambucil in sarcoidosis. Chest
1980;78:36-48.

8 Hauser SL, Dawson DM, Lehrich JR, et al.
Intensive immunosuppression in progressive
multiple sclerosis. N Engl J Med 1983;308:
173-80.

In vivo distribution of catecholamine
reuptake sites in human brain gives
clues to the physiopathology of MPTP-
induced Parkinsonism

Exposure to N-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP) induces Parkin-
sonian clinical symptoms in humans,' due to
prominent lesions of the nigro-striatal
dopaminergic pathway.2 Javitch et a13
demonstrated that the catecholaminergic
reuptake systems are involved in the patho-
genesis of the disorder by transporting a
metabolite,- N-methyl-4-phenylpyridine
(MPP+), into the axonal terminals. Even
though noradrenergic and mesolimbic
dopaminergic neurons concentrate MPP+ as
well as nigrostriatal neurons, cell degenera-
tion in primates is most prominent in the
nigrostriatal dopaminergic system, and the
locus coeruleus is relatively spared.24 Javitch
et al3 suggested that this specific pattern of
neuronal degeneration may come from
species differences in the regional density of
catecholamine uptake or from differential sen-
sitivity of the catecholaminergic systems to
the action ofMPP+. D'Amato et al5 proposed
that the uptake ofMPP+ into substantia nigra

dopaminergic cell bodies and its binding to
neuromelanin play an important role in the
drug toxicity.
Using ["C]nomifensine (NMF) and

positron emission tomography (PET) to
visualise and quantify dopaminergic and
noradrenergic reuptake complexes, we
observed in six volunteers a striking contrast
between the high concentration of NMF in
the striatum and the lack of specific uptake in
the frontal cortex.6 The mean partition co-
efficient of NMF between the specific and
non-specific compartments was 0-95 in the
putamen and 0-87 in the caudate nucleus but
only 0-28 in the thalamus and nil in the frontal
cortex. We suggest that the in vivo differences
of reuptake site density between human
striatal, thalamic, and frontal areas may be of
functional importance for explaining the
preferential susceptibility of the dopaminer-
gic neurons in the substantia nigra pars
compacta to MPTP compared to the reduced
vulnerability ofthose in the ventral tegmental
area and the noradrenergic neurons in the
locus coeruleus.
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Unsuspected meningioma presenting as
a subdural haematoma

Symptomatic haemorrhages associated with
meningiomas are rare and most are subarach-
noid in locaton.' Subdural haemorrhages are
seldom caused by a meningioma.2
We report a case of a subdural haematoma

in a patient on long-term anticoagulant treat-
ment for chronic atrial fibrillation. A menin-
gioma was unsuspected preoperatively and
intraoperatively. Only after pathological
examination of the blood clot was the tumour
discovered.
A 79 year old, right handed white man who

had been receiving Coumadin anticoagula-

tion therapy for chronic atrial fibrillation for
two years was admitted to this medical centre.
He complained ofheadaches over the left side
of his head for the previous three days. He
had difficulty with word finding but no focal
weakness or blurring of vision. There was no
history of a recent injury. The patient had
suffered a brain stem cerebrovascular accident
20 years previously and had residual mild
numbness of his right side and weakness in
his left leg. Examination showed the patient
to be awake, alert, and fully oriented. His
pupils were equal, round, and reactive to light
and there was no papilloedema. His cranial
nerves were intact apart from a pre-existing
decrease in visual acuity in the right eye.
Muscle power was normal except for a mild
weakness in the proximal part of his left leg.
Sensory examination showed a slight
decrease to pinprick sensation over the right
side of his body.
Computed tomography (CT) showed a

large left sided subdural haematoma with
isodense and hyperdense components.
Coagulation studies showed a pro-time of
13-8 seconds (control 11-5 s) and a prothrom-
bin time of 42-8 seconds (control 26-4 s). He
was given fresh frozen plasma to correct these
coagulation abnormalities. He then under-
went a left frontal temporal parietal cranio-
tomy with evacuation of the subdural
haematoma. The haematoma was large,
extending from the temporal floor to the falx
cerebri and from the parietal boss to the
frontal pole. It appeared to be a typical
subdural haematoma. There were no
apparent soft tissue components, nor was the
haematoma attached to the leptomeninges.
After complete removal of the clot, the entire
exposed subdural space was examined. There
was no mass on the undersurface of the dura
nor on the cortical surface of the brain, and a
source of the haemorrhage could not be
identified. Postoperatively, the patient was
lethargic and had severe expressive dys-
phasia. He obeyed commands well with equal
strength in all four limbs. Further CT did not
show reaccumulation of the subdural
haematoma or evidence of a cerebrovascular
accident. The patient's neurological condi-
tion gradually improved, and two weeks after
operation he was discharged home. MRI
scans, with and without gadolinium, were
performed at six months and one year later
but did not indicate any residual mass lesion.

All surgical specimens are routinely sub-
mitted for pathological analysis at this centre.
Gross pathological examination of formalin-
fixed clot specimens showed clotted blood
with several pale foci but no distinct tumour
nodules. Microscopic examination showed
relatively fresh clotted blood interspersed
with fragments of tumour. Some areas of the
tissue clearly showed the pattern of a menin-
gioma, with whorls of meningothelial cells
and psammoma bodies. Occasional mitotic
figureswereidentified,andtherewasextensive
necrosis. Some of the necrotic tissue was
basophilic and contained psammoma bodies;
this was likely to be necrotic tumour. In other
areas, the cells were spindle shaped, and the
tissue contained numerous small, vascular
channels. Some of the vascular areas were
clearly in the tumour while others were
considered to represent granulation tissue.
Benign tumours such as meningiomas are

rarely associated with massive intracranial
bleeds. Helle and Conley found only 43 cases
of meningioma associated with haemorhage.
Of these, only four haemorrhages were
strictly in the subdural space, while five were
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