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Polymyositis and pregnancy: report of a
case with three pregnancies

Reports of polymyositis and dermatomyositis
during pregnacy are uncommon and the
available data referring to the possibility of
recurrence as well as to the risks for the preg-
nant woman and the fetus are limited.
The association of polymyositis-

dermatomyositis and pregnancy is very rare,
and this has been attributed to the low
percentage (14%) of cases in which the
disease begins during the reproductive period
of a woman’s life1; it is also probable that
family planning policy after the clinical mani-
festation of the disease lowers the association
of polymyositis-dermatomyositis and preg-
nancy.
A 35 year old woman was admitted to our

neurological department (May 1992) after 16
weeks of pregnancy, with a six week history of
fatigue, myalgia, and proximal muscle weak-
ness of all four limbs which was progressively
worsening.
At the age of 17 years she had been investi-

gated (blood biochemistry, EMG, and mus-
cle biopsy) at the University Department of
Neurology in Athens where the diagnosis of
polymyositis (first episode) was established.
After three years of steroid treatment she
recovered completely and five years later,
when already married, she had a normal male
baby without any relapse of her illness during
gestation or postpartum.On admission to our
department neurological examination
showed bilateral weakness of the sternoclei-
domastoid and proximal muscle weakness of
all four limbs (grade 3-4 of MRC scale). The
rest of the cranial nerves were normal, there
was no dermal rash or Reynaud’s phenom-
enon and her general physical examination
was normal. Laboratory investigations
showed an erythrocyte sedimentation rare of
25 mm/hour, creatine kinase 3760 IU/l (nor-
mal value<190 IU/l), lactate dehydrogenase
415 (normal 80-260 IU/l),serum glutamic
oxalacetic transaminase 115 IU/l (normal
5-35 IU/l), serum glutamic pyruvic transami-
nase 103 IU/l (normal 5-35 IU/l); antinuclear
antibodies were negative and thyroid function
tests were normal. Electromyography of
deltoid, biceps, and quadriceps muscles
showed myopathic changes (short duration,
low amplitude, and polyphasic motor unit
potentials) and a few neuropathical findings
(spontaneous fibrillation potentials and posi-
tive sharp waves). Conduction velocity stud-
ies of the upper and lower limbs were normal.
Muscle biopsy of the left deltoid (paraYn and
cryostat sections) showed muscle fibre necro-
sis, phagocytosis, regeneration, diameter vari-
ation, interstitial fibrosis, mild infiltrates of
chronic inflammatory cells which were
mainly perivascular, and occasional perifas-
cicular muscle fibre atrophy. The diagnosis of
polymyositis was confirmed according to the
criteria of Swash and Schwartz and the
patient was started on steroid treatment (62.5
mg prednisone/day). A few days later, her
muscle weakness deteriorated rapidly. At this
stage both her husband and the patient
became very anxious about the probable

complications and the decision was taken for
an emergency termination of pregnancy by
caesarian section at the end of 16 weeks.
Three weeks after the termination of preg-
nancy she was discharged home with consid-
erable improvement. The steroid treatment
was continued on a schedule of reducing
doses (every other day) for the next two years
when it was discontinued due to her complete
recovery. Thirty months after the last preg-
nancy and without any clinical or laboratory
evidence of relapse she had her second
normal baby (female) by caesarian section.
She has remained in remission.
Polymyositis-dermatomyositis is rarely a

life threatening disease for pregnant women
and there is only one case report of maternal
death which was attributed to severe exacer-
bation of the disease.2 Women in remission at
the time of conception tend to have a more
favourable outcome and exacerbations can
usually be controlled with costicosteroids.2

In active polymyositis-dermatomyositis as-
sociated with pregnancy healthy infants
resulted only in 30% of cases, premature
babies in 30%, and fetal death or abortion in
40%, whereas during inactive or improved
polymyositis-dermatomyositis the figures
were 57%, 21.5%, and 21.5% of cases
respectively.3 Most authors who have re-
viewed the literature on the association of
polymyositis-dermatomyositis and pregnancy
advocate, when this is clinically required,
steroid treatment.4 The criteria for initiation
and discontinuation of steroids as well as
steroid dosage should be identical during
pregnancy and in the non-pregnant state.3

The risk to the fetus of steroid administration
seems very low, as placental enzymes inacti-
vating prednisolone decrease the fetal steroid
blood concentration to 10% of the mother’s
blood concentrations.4 Finally for patients on
steroids at the time of delivery, additional
hydrocortisone is recommended to prevent
acute adrenal insuYciency.5

In our present case it is not clear whether
the improvement was due to the pregnancy
termination or was a slightly delayed response
to treatment. If it was the termination which
had the positive eVect on the patient’s con-
dition this might be of interest from an
immunological point of view.
In conclusion the present case report

shows that the occurrence of polymyositis
during one pregnancy does not necessarily
dictate its recurrence with subsequent preg-
nancies. Women should be discouraged to
become pregnant during the active phase of
the disease and if pregnancy does occur dur-
ing remission a close follow up is necessary by
frequent creatine kinase estimations.
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Spontaneous recovery of opsoclonus-
myoclonus syndrome caused by
enterovirus infection

Opsoclonus-myoclonus syndrome is a well
recognised disease in children. The aetiology,
except for neuroblastoma accounting for a
few patients, remains unknown.1 Viral infec-
tion is one of the presumed physiopathologi-
cal mechanisms. We report a case of
opsoclonus-myoclonus syndrome due to en-
terovirus infection with spontaneous remis-
sion, no recurrence, and full recovery after 36
months follow up.
A two year old girl, with a previously

normal development, exhibited acute ataxia
after a two day history of fever and vomiting.
One day later, she developed myoclonic jerks
and opsoclonus. Initially, she was febrile
(39°C), irritable, and unable to sit or to stand
because of truncal ataxia. There was resist-
ance to neck flexion. Rapid irregular and
oscillatory eye movements were seen with
continual myoclonus of the neck and limbs.
Enterovirus RNA was detected in CSF at day
3 by polymerase chain reaction (PCR).2 The
CSF, on day 3, contained 113 leucocytes/
mm3 (98% lymphocytes and 2% polymor-
phonuclear leucocytes), 25 mg/dl protein,
and normal glucose concentrations. The
interferon-á titre in CSF was raised (3 U/Ml).
At day 15, the CSF contained 20 leucocytes/
mm3. The interferon-á titre was normal in
both CSF and blood. EEG and brain MRI
were normal. A chest radiograph, abdominal
ultrasound examination, and urine titres of
homovanillic acid and vanillylmandelic acid
were normal. Viral culture from CSF was
negative. Treatment with clobazam (1mg/kg/
day) led to resolution of the myoclonus over
15 days. Developmental and neurological
examinations were normal 36 months later
(Denver developmental screening test).
We report a child with opsoclonus-

myoclonus syndrome associated with entero-
virus infection. Enterovirus infection associ-
ated with this syndrome has been rarely
reported but could be underestimated.3 In
fact, a diagnostic method with a high
sensitivity was only recently provided by
PCR, whereas the previous diagnostic test—
namely, viral culture and serological assay,
had a low diagnosis yield. Development of
enterovirus RNA detection by PCR in blood
and CSF should be more systematically per-
formed in opsoclonus-myoclonus syndrome
to better define the place of this infection as a
cause of this syndrome.The relation between
enterovirus infection and opsoclonus myo-
clonus syndrome could have some therapeu-
tic implications. Interestingly, this patient and
the two other similar cases reported in the lit-
erature had a spontaneous recovery in less
than 15 days.3 Despite the lack of a well
designed therapeutic trial, corticosteroid
treatment is commonly used in patients with
opsoclonus-myoclonus syndrome whatever
the aetiology. Most of the patients given this
treatment have shown a resolution of ataxic
and myoclonic symptoms. However, long
term follow up shows nearly constant mental
sequelae and a high rate of myoclonic
relapse.1 There is clear experimental evidence
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that corticosteroids potentiate coxsackie virus
infection leading some authors to recom-
mend avoidance of this treatment in enterovi-
rus related disease.4 Thus in our opinion cor-
ticosteroid treatment should be considered
cautiously before the results of virological
investigations and avoided during acute
enterovirus infection associated with
opsoclonus-myoclonus syndrome.
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Postpartum manifestation of a
necrotising lipid storage myopathy
associated with muscle carnitine
deficiency

Carnitine deficiency as a cause of lipid
storage myopathy originates from a defect of
carnitine transport into muscle cells.1 Sec-
ondary carnitine deficiency with lipid storage
myopathy2 can be a result of genetic defects of
intermediary metabolism, especially mito-
chondrial respiratory chain defects, defects of
â-oxidation enzymes, or drug therapy—for
example, valproate or pivampicillin. A tran-
sient systemic carnitine deficiency regularly
occurs during pregnancy even in healthy
women. At delivery, decreased plasma carni-
tine concentrations are in the same range as
in patients with inborn carnitine deficiency.3

We report a 24 year old woman in good
health without any previous episodes of mus-
cle weakness or metabolic crises who experi-

enced a slowly progressive weakness of proxi-
mal muscles after delivery. The pregnancy
and delivery had been uneventful other than
the necessity for a caesarean section due to
placental insuYciency. She did not receive
any medication during pregnancy or after
delivery with the exception of the nitrous
oxide-oxygen-isoflurane anaesthesia in com-
bination with vecuronium bromide, suxam-
ethonium chloride, codeine, and fentanyl.
Atropine and theophylline were given during
the first hours after the section.
The muscular weakness was first noticed

three months after delivery and increased to a
so far stable deficit with only slight fluctua-
tions within the next six months. The
weakness of her proximal arm and leg
muscles prevented her lifting her arm above
her head and impaired stair climbing. There
was no muscle pain, no myoglobinuria, and
no sensory deficits.
The patient was first seen in our depart-

ment six months after the onset of weakness.
She had pronounced symmetric weakness of
proximal muscles of the arms, legs, and neck
without muscle pain and sensory deficits.
Muscle enzymes were still greatly increased:
creatine phosphokinase 720 U/l (normal<70
U/l), lactic dehydrogenase 543 U/l (nor-
mal<240 U/l), glutamic oxaloacetic transami-
nase 32 U/l (normal<15 U/l). Erythrocyte
sedimentation rate was normal (6 mm in the
first hour). Needle EMG showed spontane-
ous fibrillation in the deltoid and rectus
femoris muscle. Motor units were of short
duration, small amplitude, polyphasic, and
showed a dense interference pattern on
submaximal eVort. Her ECG, chest radiogra-
phy, and echocardiogram were normal. In her
family history neither her parents nor her two
brothers nor any other member of the family
had muscle weakness.
A biopsy of the left deltoid muscle

disclosed severe necrotising myopathy with
pronounced atrophy predominantly of type 2
fibres, widespread regenerating fibres, scat-
tered fibre necroses undergoing phagocytosis,
single ghost fibres, and few ragged-red-fibres.
There was pronounced endomysial fibrosis
reflecting the chronicity of the disease. Signs
of inflammation were not present. Histo-
chemical stains disclosed prominent storage
of lipid droplets in the muscle fibres. In addi-
tion, single fibres showed slightly reduced
activity of cytochrome c oxidase. The lipid
storage myopathy was confirmed by electron
microscopy; the mitochondria were ul-
trastructurally normal.
Biochemical studies of muscle tissue

showed a reduction of total carnitine to 15.1
µmol/g of non-collagenous protein (NCP,
reference value 21.0–43.1 µmol/g NCP) and
free carnitine to 11.9 µmol/g NCP (reference
value 19.5–35.1 µmol/g NCP). Acylcarnitine

was normal (3.2 µmol/g NCP, reference value
0.5–13.4 µmol/g NCP) as well as mitochon-
drial enzymes (carnitine palmitoyl trans-
ferase, NADH coenzyme Q reductase, cyto-
chrome c oxidase, succinate/cytochrome c
oxidoreductase). Southern blot analysis of
mitochondrial DNA showed a single popula-
tion of mitochondrial DNA molecules. Point
mutations typical for MELAS, MERRF, and
Leigh disease could be excluded. Plasma car-
nitine concentrations were normal: 35.1
µmol/l (normal 25–64 µmol/l).
After diagnosis of muscular carnitine defi-

ciency a treatment was started with 4 g
carnitine/day orally. After 11 months of
therapy, there was no increase in muscle
strength and no decrease in the high plasma
concentrations of muscle enzymes but her
condition was stable.
Carnitine contributes to muscular energy

supply by controlling the influx of long chain
fatty acids into mitochondria and a carnitine
deficiency myopathy is often secondary to
mitochondrial enzyme defects.
Lipid storage is the predominant histologi-

cal manifestation in carnitine deficiency.1 4 In
our case additional and unusual features such
as severe muscle fibre necrosis and a few
ragged-red-fibres were seen. Necrotic and
regenerating muscle fibres have occasionally
been described after acute phases of deterio-
ration in carnitine deficiency.2 Lipid storage
in combination with ragged-red fibres is sug-
gestive of a respiratory chain defect with sec-
ondary carnitine deficiency.5 Although few
ragged-red fibres were present in the muscle
biopsy of our patient further biochemical
analysis excluded a respiratory chain defect.
Moreover, mutations for MELAS and
Leigh’s disease as well as drug therapy
causing carnitine deficiency could be ex-
cluded. Defects of â-oxidation enzymes
which can mimic primary carnitine
deficiency2 seems to be unlikely as there were
no episodes of metabolic crisis or hepatic
dysfunction.
The myopathy in our patient occurred after

her first pregnancy. To our knowledge, the
clinical course of lipid storage myopathies
during and after pregnancy has been reported
in only three cases (table). Two patients
showed a deterioration of a prediagnosed
myopathy4 6 whereas one woman experienced
the manifestation of a lipid storage myopathy
with decreased concentrations of muscle and
plasma carnitine after delivery.7 The muscle
weakness started some weeks after delivery
and reached a peak within several months
(table). Two other patients with mitochon-
drial myopathies (one with an unidentified
enzyme defect,8 one with carnitine palmitoyl
transferase deficiency9) were asymptomatic
during pregnancy and after delivery.

Course of lipid storage myopathies during pregnancy and after delivery

No Age* Myopathy*
Muscle
biopsy

Time delivery to peak
of weakness

Carnitine†

Therapy and outcome ReferencePlasma Muscle

1 19 Deterioration after delivery LSM 5 months ND 4% No therapy
Death within 1 year

Boudin et al 19766

2 26 Deterioration after delivery LSM NG ND 25% No therapy
Death within 2 years

Cornelio et al 19774

3 16 Manifestation after delivery LSM 6 months 50% 15% Carnitine supplementation
Improvement of weakness

Angelini et al 19787

4 24 Manifestation after delivery LSM 9 months Normal 47% Carnitine supplementation
No eVect

Case reported here

* At pregnancy.
† Compared with healthy controls as given by the authors.
ND=not determined; NG=not given; LSM=lipid storage myopathy.
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Our case again stresses that pregnancy may
precipitate the manifestation of lipid storage
myopathy. Plasma carnitine concentrations
are regularly decreased at the end of
pregnancy.3 7 Normal plasma carnitine con-
centrations are reached within one month
after delivery. However, in patients with
carnitine deficiency muscular carnitine stores
are not replenished by increased plasma
carnitine.1 2 7 Therefore, a prolonged decrease
in plasma carnitine concentrations during
pregnancy may critically reduce muscular
carnitine in patients with a latent carnitine
deficiency who seem to be unable to
compensate the temporary deficiency. A lipid
storage myopathy may then become clinically
manifest.
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Aspecific headache during 13 years as
the only symptom of idiopathic
hypertrophic pachymeningitis

Idiopathic cranial hypertrophic pachymenin-
gitis (ICHP) consists of meningeal thickening
due to chronic inflammation for which no
cause such as infection, specific granuloma-
tous disease, or malignancy is demonstrable.1–3

Although aspecific headache may be one of
the first symptoms, it is almost always accom-
panied by other manifestations such as cranial
nerve palsies, epileptic seizures, and gait
disturbances.1 2 4 The following case illustrates
that aspecific headache may remain the only
symptom of ICHP for a long time.

A 37 year old man presented in 1984 with
persisting bifrontal headache for one year. He
had a history of chronic otitis media and right
mastoidectomy in 1977, after which he
remained symptom free. Neurological
examination in 1984 was normal, as were
brain CT, chest radiography, and laboratory
studies including erythrocyte sedimentation
rate (ESR), complete blood count, and blood
chemistry. At lumbar puncture a normal CSF
opening pressure was found. Analysis of CSF
showed a mononuclear pleocytosis of 168
cells/mm3, mainly lymphocytes, a protein
concentration of 65 mg/dl (normal <50), and
an IgG index of 1.9 (normal<0.66). The CSF
glucose content was 3.2 mmol/l. Search for
systemic and primary intracranial infections,
systemic disease such as sarcoidosis or vascu-
litis, and malignancy was negative. Repeated
CSF analyses after one and three weeks, six
months, and two and three years showed the
same polymorphic lymphocytic pleocytosis.
As a specific cause remained undetectable,
idiopathic chronic lymphocytic meningitis
was assumed. Chronic headache with fluctu-
ating intensity persisted.
In 1986 a second brain CT was normal, as

was brain MRI performed without gadolin-
ium enhancement. From 1984 until 1996
mild to moderate headache with recurrent
exacerbations persisted without additional
symptoms or signs. In April 1996 he was
admitted for a first complex partial epileptic
seizure, followed by three tonic-clonic sei-
zures within a few hours. No seizures
recurred after treatment with antiepileptic
drugs. Clinical examination was normal.
Contrast enhanced axial brain CT images
showed a left frontobasal enhancing lesion
and two small enhancing lesions in the
prepontine cistern, possibly attached to the
left and right tentorial margin. There was no
evidence of local bony destruction or hyper-
ostosis. T2 weighted brain MRI showed a left
subfrontal extra-axial hypointense mass sur-
rounded by a hyperintense signal consistent
with oedema. Gadolinium enhanced T1
weighted axial and sagittal (figure) images
showed an enhancing extra-axial, subfrontal
mass possibly extending to the frontal lobe.
The meningeal lesion extended posteriorly
into the left prepontine cistern, wherein two
small granulomatous-like lesions were seen.

Full blood count, ESR, and blood chemis-
try were normal. There was no evidence of
Wegener’s granulomatosis including absence
of circulating antineutrophilic cytoplasmatic
antibodies. Chest radiography, opthalmologi-
cal examination, and the serum angiotensin
converting enzyme (ACE) concentration
were normal. Tests for autoantibodies were
negative as were serological tests for syphilis
and borreliosis. CSF analysis showed 42/mm3

cells, mainly lymphocytes; the protein con-
centration was 62 mg/dl, the IgG index was
0.64, and the CSF glucose content was 3.5
mmol/l. Bacterial (including mycobacteria)
and fungal cultures of the CSF remained
negative. No malignant cells were found in
the CSF.
A biopsy of the left frontobasal meninges

showed pronounced thickening of the dura
mater; microscopy showed chronic non-
specific inflammation, mainly consisting of
lymphocytes and plasma cells. Multinucle-
ated giant cells, histiocytes, granulomas, and
focal necrosis were not seen. Cytological
examination showed no malignant cells. Spe-
cial stains for acid fast bacilli and fungi were
negative. As no specific cause was detectable,
a diagnosis of ICHP was made. Treatment
with steroids was refused by the patient. So
far, the further course after the meningeal
biopsy (July 1996) has been uneventful.
Although a long diagnostic delay has been

reported in patients with ICHP,2 we found no
article in which prolonged aspecific headache
remained the only symptom over many years
(13 years in our patient). In 1984, negative
clinical and additional examinations includ-
ing a brain CT were followed by CSF analy-
sis to exclude an intracranial infectious or
inflammatory process, because drug resistent
and persisting headache had started at the
age of 37. As repeated CSF analyses between
1984 and 1996 showed the same aspecific
lymphocytic pleocytosis, we hypothesise that
idiopathic chronic meningitis, diagnosed in
1984, was the first manifestation of a very
slowly progressing focal inflammatory me-
ningeal process eventually resulting in ICHP
and epileptic seizures 12 years later.
Reports on the association of chronic

idiopathic meningitis and ICHP are very
rare.5 The list of possible causes of chronic
idiopathic meningitis is long but in most

Sagittal T1 weighted MRI after gadolinium enhancement. There is prominent enhancement and
thickening of the left subfrontal area (black arrowheads), extending to the prepontine cistern. In this
cistern, there are two small granulomatous structures (white arrowhead).
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cases (80%) there is no detectable aetiology.
Although several reports have shown the
association of otitis media and ICHP, we have
no evidence of a relation between this chronic
otitis media in 1978 and ICHP, as during six
years after the mastoidectomy our patient was
symptom free. The brain MRI of 1986 with-
out contrast was normal but we cannot
exclude the possibility that if gadolinium had
been administered, focal meningeal inflam-
mation would have been diagnosed 10 years
earlier by showing meningeal enhancement
on T1 weighted contrast enhanced images.
As ICHP may improve after treatment with
steroids,4 our patient illustrates that a gado-
linium enhanced brain MRI should be
considered when unexplained chronic head-
ache is associated with aspecific CSF poly-
morphic lymphocytosis, even in the absence
of clinical signs.
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Proximal muscle weakness due to
amyloid deposition

We report here an uncommon case of
amyloid myopathy presenting with atrophic
proximal muscle weakness. The patient had
an IgGê monoclonal gammopathy and plas-
macytosis in the bone marrow. Some of the
clinical features of the disorder are high-
lighted in the present case.
A 57 year old man presented with de-

creased appetite for seven months, diYculty
in getting up from a sitting position for three
months, and oedema of his feet for two days.
He had particular diYculty in getting up in
an Indian toilet. He was not a known diabetic
or hypertensive and did not smoke or drink
alcohol. On examination, there was wasting
of shoulder girdle muscles—deltoid, suprasp-
inatus, infraspinatus, pectorals, rhomboids,
and biceps with grade III (MRC) power (fig
1). There was also wasting and weakness of
pelvic girdle muscles and glutei with grade IV
(MRC) power. Deep reflexes were present
and sensations were intact. Plantar flexor
reflexes were normal.
There were no fasciculations and no pseu-

dohypertrophy of muscles, nodular lesions, or
macroglossia. Higher centres and cranial
nerves were intact. There was also bilateral
pedal oedema, no ascites, a normal jugular
venous pulse pressure, and no lymphaden-
opathy or hepatosplenomegaly.
Clinical investigations were as follows: hae-

moglobin 10 g/dl, total leucocyte count 7900/
mm3, diVerential leucocyte count polymor-

phonuclear cells 68%, lympocytes 30%, eosi-
nophils 2% monocytes 0%, urinary proteins
18 g/l, total proteinuria in 24 hours 7.2 g,
Bence Jones proteins absent, total serum pro-
teins 52 g/l, albumin 19 g/l, calcium 8.5 mg/dl
(repeat concentration after one week 6.8
mg/dl). Blood urea nitrogen and serum
creatinine, sodium, potassium, and phospho-
rus concentrations were normal. Serum crea-
tine phosphokinase was 142 IU/l (normal
value <109 IU/l at 30°C).
Chest radiography showed mild cardiome-

galy. No osteolytic lesions were present on
skull radiography. Echocardiography showed
gross concentric hypertrophy of the ventricles
with a bright speckled appearance of the
myocardium, trivial tricuspid regurgitation,
small pericardial eVusion, and ejection frac-
tion 40%. ECG disclosed low voltage com-
plexes with sinus rhythm. Ultrasound of the
abdomen showed loss of corticomedullary
diVerentiation in the kidneys with free fluid in
the abdominal cavity. EMG disclosed poly-
phasic muscle action potentials, decreased
interference pattern, and no spontaneous
activity, consistent with myopathy. Serum
electrophoresis showed an M band in the ã
region. Immunofixation showed the mono-
clonal gammopathy to be of the IgG ê type.
The concentration of M protein was 36.14
g/l, IgM 0.16 g/l , and IgA 0.13 g/l . Bone

marrow aspiration showed an increased
number of plasma cells (19%).Muscle biopsy
from the quadriceps femoris showed consid-
erable deposition of amorphous material
between muscle fibrils with compression of
the fibrils and loss of fibril details, which
showed characteristic staining of amyloid
with Congo red and crystal violet stains (fig
2).
On the sixth day in hospital, the patient

developed breathlessness with orthopnoea
and cough. Oedema in his feet increased. He
was started on frusemide and lisinopril.
However, he continued to have episodes of
breathlessness on lying down. His weakness
also gradually increased and he encountered
increasing diYculty in standing up. The dose
of diuretic drugs was increased. The patient
felt better. Predisone (40 mg/day) and cyclo-
phosphamide (150 mg/day) were added and
he was discharged on the 21st day in hospital.
About a month after discharge the patient
developed severe breathlessness and col-
lapsed and died at home. A postmortem
could not be carried out
The diVerential diagnosis of proximal

muscle weakness at this age would include
polymyositis, inclusion body myositis, and
anterior horn cell disease (progressive mus-
cular atrophy). The clinical findings, parapro-
teinaemia, and the characteristic histological
findings, however, make these diagnosis
untenable in this patient.
Amyloid myopathy has come to be recog-

nised in recent years as a distinct cause of
proximal muscle weakness. It usually occurs
in cases with primary amyloidosis (AL type).
The disorder is not common. In a retrospec-
tive analysis of cases over a 27 year period at
the Mayo Clinic, only 12 cases of amyloid
deposit in the muscle were seen.1

This case highlights some of the clinical
features of amyloid myopathy. It is important
to appreciate that the disorder often presents
with atrophic proximal muscle weakness, as
seen here and reported by others.1–4 Pseudo-
hyopertrophy, nodular lesions of muscles,
and macroglossia are often not seen. Also it
may be worth noting that the predominant
manifestation initially may be only of proxi-
mal muscle weakness and other manifesta-
tions due to amyloid deposition at other sites
may develop only subsequently.

Figure 1 Wasting of supraspinatus,
infraspinatus, rhomboids, and deltoid muscles in
the patient.

Figure 2 Muscle biopsy from the quadriceps femoris showing deposition of an amorphous material in
the muscle, which is amyloid. (Crystal violet stain, originally ×400.)
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The long term prognosis in such cases is
poor as seen in this case and reported by oth-
ers.. Median survival is 4.9–14.7 months
from diagnosis.5 Response to cytotoxic agents
is also poor. Death usually occurs due to car-
diac arrhythmias or progressive cardiac fail-
ure. The disorder needs to be considered in
all elderly persons presenting with atrophic
proximal muscle weakness.
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Mitochondrial myopathy with atypical
subacute presentation

Mitochondrial myopathies usually have a
chronic course of progressive limb weakness,
exercise induced myalgia without muscle
tenderness, and normal or only mildly raised
serum creatine kinase.1 Acute or subacute
presentation or exacerbation of nervous
system signs is common in Leber’s hereditary
optic neuropathy (LHON) and in mitochon-
drial encephalopathy, lactic acidosis, and
stroke-like episodes (MELAS),1 but has not
been reported for muscle in mitochondrial
diseases.We describe a patient who presented
with rapidly progressive, subacute muscle
weakness due to a mitochondrial disorder.
A 38 year old woman presented for the first

time with a sudden rapid progression over six
weeks of myalgia at rest and muscle weak-
ness. She became bedridden just before
admission. On questioning she reported that
for about a year she had some muscle pain
and a very mild weakness, but continued with
all her chores as a mother of six children.
Physical examination disclosed diVuse and

pronouncedmuscle tenderness andmoderate
to severe proximal limb weakness (3/5 on the
MRC scale), with normal strength distally.
Tendon reflexes were hypoactive. She had no
pyramidal signs and her mental functions,
cranial nerves, sensation, and cerebellar
functions were intact. The following labora-
tory tests were normal or negative: blood
count, serum electrolytes, liver and renal
function tests, arterial blood gases, antinu-
clear factor, complement concentration,
serum protein electrophoresis, and thyroid
hormone and cortisol concentrations. How-
ever, her erythrocyte sedimentation rate was
accelerated (65/115), and serum creatine
kinase concentrations were slightly raised
(146 units, normal <110 units). Serum
lactate concentration was high at rest (7.8
mM/l, normal <2.0 mM/l), and further
increased during ischaemic exercise.
Electrodiagnostic evaluation disclosed a

sensory polyneuropathy (conduction velocity
of 32.9 m/s in the right sural nerve), with
reduced recruitment, and some large ampli-

tude, polyphasic units on EMG of the right
quadriceps, tibialis anterior, and gastrocne-
mius muscles. Muscle biopsy disclosed many
ragged-red fibres but no inflammation or
myonecrosis. Electron microscopy confirmed
the presence of abnormal mitochondria,
some of which contained paracrystalline
inclusions (figure). NADH cytochrome c
oxydoreductase, ubiquinol/cytochrome c re-
ductase and cytochrome c oxidase activities
in muscle homogenate were 59 nmol/min/mg
(10% of control values), 1.02 µmol/min/mg
(40% of control values), and 1.14 nmol/min/
mg.
(20% of control values), respectively. DNA

analysis for the common mutations of
MERRF (tRNALys position 8344), MELAS
(tRNALeu position 3243), and Kearns-Sayre
syndrome (large deletions) was negative.
Treatment with vitamin E (800 mg/day),
vitamin C (2 g/day), ubiquinone (120 mg/
day), and carnitine (330 mg/day) was initi-
ated. A dramatic improvement of the pa-
tient’s muscle strength ensued within a few
weeks. Three months later only mild weak-
ness without tenderness could be detected
and the patient was stable, under treatment,
throughout a year of follow up. She resumed
her normal activities. Further evaluation, a
year after initiation of therapy, disclosed only
very mild proximal limb weakness. A re-
peated muscle biopsy again showed numer-
ous ragged-red fibres and reduced activity of
the respiratory chain enzymes NADH ferri-
cyanide reductase, NADH-cytochrome c
oxireductase, cytochrome c oxidase (complex
IV), NADH-ubiquinone reductase (complex
I), and ubiquinol-cytochrome c reductase
(complex III).
The patient described here presented with

subacute onset, at adulthood, of myalgia and
muscle tenderness at rest, proximal weak-
ness, raised creatine kinase, and accelerated
erythrocyte sedimentation rate. These fea-
tures strongly suggested an inflammatory
myopathy, but serum lactate abnormality and
muscle biopsy established the unexpected
diagnosis of a mitochondrial disease. This
patient had two uncommon features for
primarily mitochondrial myopathies: the su-
bacute mode of presentation and the dra-
matic and rapid response to cofactor therapy.
We have seen another two patients with a
similar subacute presentation of mitochon-
drial myopathy in whom a less extensive
investigation was done.
Few ragged-red fibres and mitochondrial

morphological changes have been reported in
inflammatory myopathies, including polymy-
ositis, dermatomyositis, and inclusion body
myositis,2 3 and mitochondrial DNA abnor-
malities were recently described in patients

with inclusion body myositis.3 However, these
changes are considered secondary and their
pathophysiological role in the disease is
unclear. The absence of any histological fea-
tures of inflammation, necrosis, or rimmed
vacuoles, the abnormalities of serum lactate
concentrations, and the respiratory chain
enzymatic abnormalities strongly suggest that
our patient had a primary mitochondrial dis-
order.
Mitochondrial muscle disease usually fol-

lows a slowly progressive course attributed to
dysfunction of oxidative metabolism and
mitocondrial energy production.1 The suba-
cute presentation, accelerated course, myal-
gia, and raised erythrocyte sedimentation rate
and creatine kinase concentrations are there-
fore very atypical for this disorder. What
might be the mechanism of such an unusual
course of a mitochondrial muscle disease?
One explanation is that muscle destruction
can induce a secondary immune process due
to the continuous presentation of cytoplasmic
or nuclear antigens to the immune system.
Such a mechanism may account for the few
reported cases2 3 of pathological features of
inflammatory myopathy with ragged-red fi-
bres and mitochondrial DNA abnormalities.
Nevertheless, muscle biopsies from our pa-
tients disclosed no inflammation, a finding
that could have supported this theory.
An alternative possibility is that an acceler-

ated necrotic process and the cell destruction
in the muscle can result from an acute energy
crisis. This is supported by the reported cases
of myoglobinuria in mitochondrial disorders.4

A similar but slower mechanism may explain
the relatively rapid presentation in our
patient, as well as the subacute mode of pres-
entation of other mitochondrial disorders
such as MELAS and LHON.
Although clinical improvement was previ-

ously reported in mitochondrial disorders
after cofactor therapy, multiple complex defi-
ciencies are associated with multisystem fail-
ure and early death.5 A possible explanation
for the pronounced improvement after treat-
ment in our patient might be the threshold
eVect and the heteroplasmy phenomenon.1

Theoretically, a critical subgroup of mito-
chondria with only a mild enzymatic defect
may regain function after treatment with
electron acceptors, the threshold for function
is obtained and culminates in clinical im-
provement.
The atypical presentation in our patient

broadens the range of mitochondrial muscle
disorders to include a polymyositis-like syn-
drome. It is recommended that blood lactate
concentration screening would be performed
in all patients with subacute onset of muscle
weakness.
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Mitochondria with typical paracrystalline
inclusions.

410 Letters, Notice, Book review

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jnnp.bm

j.com
/

J N
eurol N

eurosurg P
sychiatry: first published as 10.1136/jnnp.64.3.406 on 1 M

arch 1998. D
ow

nloaded from
 

http://jnnp.bmj.com/


1 DiMauro S,Moraes CT.Mitochondrial encepha-
lomyopathies.Arch Neurol 1993;50:1197–208.

2 Rifai Z, Welle S, Kamp C, et al. Ragged red fib-
ers in normal aging and inflammatory myopa-
thy. Ann Neurol 1995;37:24–9.

3 Horvath R, Fu K, Genge A, et al. Mitochondrial
DNA abnormalities and the pathogenesis of
sporadic inclusion body myositis. Neurology
1996;46(suppl):117.

4 Ohno K, Tanaka M, Sashashi K, et al.
Mitochondrial DNA deletions and in inherited
recurrent myoglobinuria. Ann Neurol 1991;29:
364–9.

5 Schapira AHV, Cooper JM, Morgan-Hughes
JA, et al. Mitochondrial myopathy with a defect
of mitochondrial protein transport. N Engl J
Med 1990;323:37–42.

Neuroaspergillosis and brain
tuberculosis in an immunocompetent
patient with good outcome

Neuroaspergillosis is mostly reported in
immunocompromised patients with a
mortality rate near 100%.1 Only 16 cases
have been reported in immunocompetent
patients with a low mortality rate (two of
16).1 2 Tuberculomas of the brain constitute
0.15% of all intracranial space occupying
lesions in western countries. We describe the
first known case of neuroaspergillosis associ-
ated with neurotuberculosis in an immuno-
competent patient successfully treated with
itraconazole and antituberculous therapy.
A 42 year old Djiboutian woman, living in

France since 1973, was admitted to hospital
for partial seizures after a one month history
of fatigue and 5 kg weight loss (42 kg). She
had no previous history of immunodefi-
ciency, transplantation, cancer, long term
chemotherapy, or other chronic illness. The
patient had no identifiable risk factors for
AIDS. On admission, physical examination
disclosed fever (>38°C), a left sided hemi-
paresis, and a nystagmus. Routine laboratory
tests were normal, as were serum globulin,
rheumatoid factor, antinuclear antibodies,
anti-native DNA antibodies, anti-SS-A and
anti-SS-B antibodies, anti-Sm antigen, an-
tineutrophil cytoplasmic antibodies, circulat-
ing immune complexes, serum complement,
and antithyroid antibodies. Although she had
never received BCG vaccination, the tubercu-
lin skin test showed an induration of 14 mm.
A serological test for human immunodefi-
ciency virus (HIV1 and HIV2) was negative.
The contrast enhanced brain CT showed
multiple low density lesions with a ring
enhancement consistent with cerebral ab-
scesses and others lesions with homogenous
enhancement consistent with granulomas,
located in the cerebellum and hemispheric
lobes, confirmed by the MRI (figure). A chest
radiograph and CT showed bilateral nodular
diVuse infiltrate syndrome suggesting miliary
tuberculosis, and cavitary process in the
upper right pulmonary lobe. Microscopical
examination of the bronchoalveolar lavage
fluid was negative and the CD4/CD8 index
was normal (2.923). Lumbar puncture was
not performed because of a lesion near the
fourth ventricle. Craniofacial and ophthal-
mological examination, a sinus radiograph,
and an echocardiogram were normal (except-
ing the existence of the nystagmus). Five days
after admission, chemotherapy was given
with isoniazid (300 mg daily), rifampicin
(600 mg daily), ethambutol (1200 mg daily)
and pyrazinamide (1800 mg daily). After 15
days, it was interrupted because of severe
hepatic cytolysis with hepatic insuYciency
(prothrombin time 30%). Brain biopsy
(granuloma formation) was performed and
microscopical examination disclosed branch-

ing septate hyphae. Histopathology showed
granuloma with epithelioïd cells and Lang-
hans giant cells and a necrotic centre without
caseation. Ziehl-Nielsen, periodic acid Schiff,
and Grocott stains were negative. Löwenstein
and Sabouraud cultures of the cerebral tissue
grew Mycobacterium tuberculosis and Aspergil-
lus fumigatus. Bronchoalveolar lavage fluid
culture grew Mycobacterium tuberculosis. As-
pergillus serology by counter-
immunoelectrophoresis was negative. The
patient was treated orally with a combination
of itraconazole (600 mg daily) and the same
antituberculous agents at lower doses (150,
400, 1000, and 1500 mg daily respectively).
There was a complicated course with jaun-
dice and mild hepatic necrosis with antituber-
culous agents, itraconazole and valproate,
agranulocytosis with carbamazepine and
phenytoin, and encephalopathy with viga-
batrin. After five weeks and eight weeks
respectively, pyrazinamide and isoniazid were
stopped. After eight weeks, itraconazole was
stopped. There was a favourable clinical out-
come with rare focal seizures. After four
months, white blood cell count was normal, a
second serological test for HIV and P24 anti-
genemia was negative. No HIV virus culture
was performed. Lymphocyte proliferation
tests with phenylalanine, concanavaline A,
and poke weed were normal. Control of
humoral immunity was normal, as were a
chest radiograph and encephalic MRI. After
nine months with rifampicin and ethambutol
antituberculous therapy and primidone an-
tiepileptic drug therapy, the patient was clini-
cally asymptomatic; red and white blood cell
counts were normal. There was an isolated
mild increase in ã-glutamyltransferase. Rou-
tine chest radiography was normal.
Aspergillosis is an infrequent fungal infec-

tion of the CNS. Neuroaspergillosis is an
opportunistic infection and usually occurs in
disseminated aspergillosis complicating an
underlying malignancy or other cause of
chronic immunosuppression with a mortality
rate near 100%.1 Most cases are due to
Aspergillus fumigatus.3 Definite diagnosis of
neuroaspergillosis requires isolation of As-
pergillus fumigatus from a biopsy specimen of
the cerebral tissue or from CSF.4 In our case,
Löwenstein culture of the brain biopsy was

positive for Aspergillus fumigatus and micro-
scopical examination disclosed branching
septate hyphae excluding accidental direct
cerebral contamination. Definite diagnosis of
brain tuberculosis generally requires isolation
of Mycobacterium tuberculosis from a biopsy
specimen of the cerebral tissue or typical
granuloma.Granuloma formation is the most
frequent form of parenchymal brain tubercu-
losis with central solid caseation with few or
no bacilli. Tuberculous abscesses with central
pus with numerous Tubercle bacilli are uncom-
mon and more often found in patients with
AIDs. The morphological changes in as-
pergillosis of the CNS tend to be acute and
necrotising or purulent when the infection is
the result of haematogenous dissemination.3

In our patient granulomas and abscesses were
found on brain CT and brain biopsy
confirmed the granulomatous character of
one formation. In both infectious diseases,
brain involvement is usually the result of hae-
matogenous dissemination from the lung. No
pulmonary aspergillosis was identified in our
case, but it could have been limited to the
cavitary process of the upper lobe, explaining
the negativity of the aspergillus serology. A
transient cellular immunodeficiency, due to
the pulmonary tuberculosis or to an unknown
factor could have been a predisposing factor
for brain involvement by Aspergillus fumigatus.
There was a good outcome with antitubercu-
lous agents and with itraconazole therapy.
For invasive aspergillosis, response to itraco-
nazole therapy is sometimes superior to con-
ventional amphotericin B.1 2 The clinical
response to itraconazole therapy is correlated
with serum antifungeal concentrations.4 5

Although concurrent administration of ri-
fampicin may lead to a reduction in serum
itraconazole concentrations,5 there was a
good outcome in our patient. Our finding
suggests that neuroaspergillosis and neurotu-
berculosis may be associated and seems to
confirm the relative mildness of neu-
roaspergillosis and the eYcacy of itraconazole
therapy in immunocompetent patients

We thank Mr Richard Medeiros for his advice in
editing the manuscript.
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Prebiopsy axial gadolinium enhanced MRI of
the brain showing multiple lesions consistent
with abscesses.
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Accumulation of oncofetal fibronectin in
the vessels of anaplastic meningiomas

Fibronectins (FNs), polymorphic high mo-
lecular mass glycoproteins of the extracellular
matrix, are known to play a major part in
various processes including wound healing
and oncogenic transformation. A B+FN iso-
form, characterised by peculiar sequence and
splicing patterns,1 has been found to be
widely expressed in fetal and neoplastic
tissues, in sharp contrast with the highly
restricted distribution in normal adult tis-
sues, including human brain. This isoform,
named “oncofetal FN”, has recently been
recognised as a marker of angiogenesis, with
its expression being paramount in the hyper-
plastic endothelia of human glioblastomas.2

On the other hand, several reports have
stressed the role of angiogenesis in sustaining
growth and invasive potential of malignant
tumours. In view of the possible clinical use
of radiolabelled monoclonal antibodies
(MoAb) able to selectively bind components
of the tumorous vasculature as potential
angiosuppressive agents for postoperative
treatment of cerebral malignancies, ang-
iogenic factors and markers in these tumours
are worthy of further study. In this regard,
primary anaplastic meningiomas, although
relatively rare, represent a challenge, because
an aggressive treatment including adjuvant
combined modality therapy may aVect the
poor outcome and warrant palliation of the
disease.3 The purpose of the present report
was to analyse the distribution of the oncofe-
tal FN in the vessels of a series of human
malignant meningiomas and to ascertain
whether the occurrence of this isoform may
represent a possible basis for postsurgical
adjuvant radioimmunotherapy.
Ten primary anaplastic meningiomas

(World Health Organisation classification),
taken during the course of surgical proce-
dures, were studied. No radiotherapy had
been performed before surgery.
Each sample was divided into two portions:

one was processed for conventional his-
topathological diagnosis and the other was
snap frozen in liquid nitrogen. Five micron
thick cryostat sections were used for immu-
nohistochemical staining after air drying and
fixation in absolute cold acetone for 10 min-
utes. At least three non- consecutive sections
were analysed, to evaluate the possible occur-
rence of false negative results.
Immunostaining was performed using the

monoclonal antibody BC-1, specific for the
oncofetal FN isoform according to the charac-
terisation performed in this laboratory.1 The
antihuman Ki-67 and CD-31 monoclonal
antibodies, both purchased from Dako (Car-
pentaria, CA, USA), were also employed to
detect the nuclei of proliferating cells and the
vascular endothelium respectively. Double
staining experiments were performed accord-
ing to Sternberger and Shirley.5 The first reac-
tion sequence consisted of the application of
the primary monoclonal antibody and incuba-
tion with biotinylated goat antimouse IgG
(Bio-Spa). Immunoenzymatic staining was
then carried out using 3,3-diaminobenzidine
tetrahydrochloride (DAB) H202 (Sigma),
which yielded a brown reaction product mask-
ing antigens and immunoreagents of this first
sequence and thus preventing cross binding of

the antibodies in the second sequence. Next,
the sections were incubated with the second
primary monoclonal antibody, then incubated
with the secondary antibody and streptavidin-
biotinylated alkaline phosphatase complex
(Bio-Spa). The red reaction product was
obtained using a mixture of 2 mg naphtol
AS-MX phosphate (Sigma) dissolved in 200 µl
n,n-dimethylformamide (Sigma) and diluted
in 9.8 ml 0.1 M Tris-HCI buVer, pH 8.2, and
1 mM levamisole (Sigma). Immediately before
use, 10 mg fast-red TR salt (Sigma) were
added. Triple staining experiments were per-
formed according to a double staining
method, but the first reaction sequence
consisted of the application of a mixture of two
primary monoclonal antibodies. Gill’s haema-
toxylin was used as a counterstain, and the
sections were mounted in glycergel (Dako). In
all examined tumours,most of the vessels,with
either thin monostratified or hyperplastic
endothelium, were found to express oncofetal
FN (figure) Definite staining when using the
BC-1 monoclonal antibody approached 100%
of the capillary network. The endothelium of
larger vessels showed as less ubiquitous

staining. However, all but one of the examined
tumours exhibited a positive endothelial layer
in more than the half of their thin or thick
walled vessels. In six out of the 10 anaplastic
meningiomas, definite endothelial staining
occurred in more than 75% of the larger
vessels.
Besides the vascular endothelium, either

the stroma or the tumorous cells showed
some staining, although highly variable, in
individual tumours, both in intensity and in
distribution. The degree of the involvement
of the neoplastic cells ranged from a few ele-
ments scattered in a wholly negative contest,
to large cellular areas, without a direct
relation with the presence of positive vessels
(data not shown). Endothelial cells produce
large amounts of FNs in vitro. FN is actually
the blend of structurally and functionally dif-
ferent isoforms resulting from the alternative
splicing at diVerent regions. The splicing pat-
tern is known to be deregulated in trans-
formed cells.1 The oncofetal B+ FN isoform
has been found to occur typically in fetal tis-
sues and in malignancies, being absent in the
vessels of adult normal brain.2 Research in

Serial sections of a specimen of anaplastic meningioma at the interface with the surrounding brain
tissue. The sections were stained using the monoclonal antibodies Ki-67 (brown), specific for nuclei of
proliferating cells, and BC-1 (red) specific for B+FN oncofetal fibronectin (bottom) and with the
monoclonal antibody CD-31 (red) specific for endothelial cells (top).Note the high number of
proliferating cells. Only the vessels within the tumour were stained by BC-1 and by CD-3 1. In the
surrounding brain tissue the vessels were stained by CD-3 1 only.Magnification originally×320.
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this aboratory succeeded in preparing a
monoclonal antibody (BC-1) specific for
oncofetal FN, an isoform characterised by a
peculiar sequence (ED.B) in the central part
of its molecule. On the other side, diVerent
monoclonal antibodies were prepared, which
are either able to recognise all FN isoforms
(IST-4), or are specific for FNs that do not
contain oncofetal sequence (IST-6).1 A previ-
ous study, in which all these monoclonal
antibodies were employed showed that,
whereas FNs are widely distributed in the
endothelia of human gliomas, the occurrence
of the oncofetal isoform correlates with the
degree of malignancy. Similarly, the expres-
sion of the oncofetal FN in the vascular
endothelium of benign meningiomas was
found to be restricted,2 by contrast with the
findings reported here.
Preliminary findings by using the Tc-99m-

labelled anti-oncofetal FN monoclonal anti-
body BC-1, that was administered intra-
venously, showed that this monoclonal
antibody does reach malignant meningiomas
in vivo, as well as malignant gliomas, allowing
scintigraphic evidence of the tumour and
providing a possible basis for vascular
targeting.4 In this regard, it can be speculated
that administration of tumoricidal radio-
nuclides linked to monoclonal antibody
BC-1 might prove to be able to selectively
destroy endothelia of meningeal malig-
nancies, while sparing the normal vessels
of the brain, and to favourably aVect the
course of the illness in terms of recurrence
rate.

This study was partially supported by the National
Research Council (CNR), AIRC, and the Ministry
of University and Scientific Research (MURST).
We thank Mr Sergio Deseri for his technical help in
the preparation of the manuscript.
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Repetitive sentence writing after a left
anterior cerebral artery infarct

Patients with cerebral lesions out of motor
and sensory strips are often overlooked, espe-
cially those with frontal lobe symptoms,
which are subtle and elusive. We report on a
patient with a left anterior cerebral artery inf-
arct, who had an unusual manifestation—
namely, repetitive sentence writing.
A 58 year old right handed woman had a

transient lapse of consciousness when riding
a bicycle on 3 June 1995. She had no vomit-
ing, convulsion, or sphincter problems, and
walked home after having taken a rest. Brain
CT performed at a local hospital was normal.
Next day, she visited our hospital because of
right leg weakness, urinary urgency, persist-
ent mutism, and slow mentality. On admis-
sion, the patient seemed alert and had normal
vital signs, but was mute and responded
slowly to oral commands. Neurological
examination disclosed a grasp reflex on both
hands, being stronger on the right, gegen-
halten rigidity, right leg weakness, and clonic
motor perseveration of the right hand. With
the right hand, she would hit the bed, her own
body, cutlery, and nearby objects before her.
She knocked herself on the head if we asked
her: “Do you have a headache?”, and on the
leg if we asked her: “Do you have leg pain?”.
The clonic motor perseveration stopped
when she held objects, made a fist, changed
posture, or restrained the right hand with the

left one, but would recur several seconds
later. It never ceased for long unless she fell
asleep. On her second day in hospital, she was
still abulic, mute, and indiVerent. She used a
toothbrush, chopsticks, towels, and fastened
and undid buttons normally. On the fourth
day, the frequency and the amplitude of the
clonic motor perseveration decreased. She
laughed, displayed more facial expressions,
and pronounced an “e” sound. On the 11th
day, she began to communicate with her fam-
ily by writing. Next day, she spoke a complete
sentence to complain about the noise made
by the neighbouring patient, which was the
only one sentence she had spoken since her
admission. Brain MRI on the 13th day
showed a left anterior cerebral artery infarct
(figure A, B).
Neuropsychological tests were done from

day 6 to 11. The patient had had a high
school education. She had no spontaneous
speech and could not repeat even simple
words, but her verbal comprehension was
intact and she could correctly name real
objects and photographs of them. She
performed line bisection and cancellation
tasks very well. On day 11, the patient wrote
about her illness on request (figure C),
although she was still mute. The handwriting
was legible and we easily transcribed it to a
printed form (figure D). Initially, she wrote
quite normally, “I am....My physical condi-
tion is not good and (I had) a syncope on the
road, and was sent to this hospital by a friend.

Cerebral MRI; (A) axial T2 weighted, TR 2500, TE 90 ms; (B) coronal T1 weighted, TR 600, TE 15
ms showing a left mesial frontal lesion; (C) patient’s original penmanship; (D) transcription of (C).
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Now I am well” (figure D, the first and
second lines). In figure D, the seventh
character right of the comma on the second
line (we defined as L2R7) and L3R6 should
be L4R7, which is an orthographic para-
graphia. Then, she began to rewrite sentences
from L3, although not exactly identical.
These repetitive sentences were divided into
two clauses by a comma.The first clause said,
“My physical condition is not very good”,
which she repeated 17 times (L3 to L19).
The second clause said, “( I ) was sent to this
hospital by a doctor of this hospital”. There
were several minor errors in the second
clauses, including character omissions (be-
tween L3R4 and L3R5, L10R6 and L10R7,
and L12R3 and L12R4) and redundant
characters (at L7R6 and L23R10 to R12).
She changed “friend” (L3R2 and L3R3) to
“doctor” (L8R4 and L8R5) and unnecessar-
ily repeated the modifier “this hospital” twice
(L14R2 and L14R3 as well as L14R8 and
L14R9). She wrote five identical copies of a
long sentence (L14 to L18 of figure D). She
stopped writing when the space on the paper
was used up.
Our patient was discharged on the 14th

day. Her husband reported that on the 17th
day she watered flowers, but played with the
water at the same time. She rapped kitchen
utensils with a spatula when cooking, and
rapped bowls with a spoon when eating.
Three days later, she began to repeat phrases,
and followed events in the stock market on
television. However, she became angry with
her husband without reason on the 21st day,
which was unprecedented. On the 26th day,
her verbal output seemed normal. The clonic
motor perseveration subsided gradually and
eventually stopped.
Most of this patient’s symptoms had been

described elsewhere.1 The repetitive writing
had been reported only for letters, characters,
and phrases.2 To our knowledge, repetition of
a long meaningful sentence has never been
reported. Our patient seemed totally involved
when writing the sentences, and would not be
distracted. Furthermore, the clonic motor
perseveration and the repetitive sentence
writing showed similarities in that both were
repetitive and elicited by a stimulus. The
clonic motor perseveration was elicited by
nearby objects attracting her, and the repeti-
tive sentence writing by an idea to describe
her illness.
Regarding our patient’s ability to write

while she was mute, we suggest two points.
Firstly, her inner language was intact. This
resembles “dynamic aphasia” with which
patients seem almost mute in conversational
speech, but show a dramatic preservation of
the ability to name objects, to read, and to
repeat sentences.3 Kleist thought that patients
with dynamic aphasia had intact verbal
propositional thought and intact “sentence
schema” but these were disconnected.4 Our
patient wrote sentences with correct gram-
mar and word selection to describe a
meaningful idea, which supports this notion.
Secondly, the mechanism for writing was
intact. The neural substrates accounting for
writing were unaVected in our patient, as
shown by the proper sentence syntax and leg-
ible ideograms.
Dominant mesial frontal lesion may impair

the processes of modification and monitoring
of the motoric components of writing, result-
ing in disinhibition and loss of monitoring.
Moreover, Shallice5 proposed an idea of
“supervisory attentional system” which con-
trols and modulates the lower level processes.

This system is activated when a person is
dealing with a non-habitual condition and is
thought to be a frontal lobe function. This
explains why our patient rewrote the sen-
tences so many times, yet did not detect the
errors in the writing.

We thank Professor Atsushi Yamadori of Tohoku
University, Japan for his helpful comments in the
preparation of this manuscript.

MING-CHYI PAI
ING-JER HUANG

Division of Behavioral Neurology, Department of
Neurology,National Cheng Kung University Hospital,

Tainan, Taiwan

Correspondence to: Dr Ming-Chyi Pai, Division of
Behavioral Neurology, Department of Neurology,
National Cheng Kung University Hospital, 138,
Sheng Li Road, Tainan 704, Taiwan. Telephone 886
6 2353535 ext 3579; fax 886 6 2759036; email:
pair@mail.ncku.edu.tw

1 Bogousslavsky J, Regli F. Anterior cerebral
artery territory infarction in the Lausanne
Stoke Registry. Clinical and etiological pat-
terns. Arch Neurol 1990;47:144–50.

2 Yamadori A. Perseveration in aphasia. Aphasia
Research 1987;7:25–9. (In Japanese.)

3 Luria AR, Tsvetkova LS. Towards the mech-
anism of “dynamic aphasia”. Acta Neurol Belg
1967;67:1045.

4 Kleist K. Gehirnpathologie. Leipzig: Barth,
1934. Cited by: McCarthy RA, Warrington
EK, eds. Cognitive neuropsychology. San Diego:
Academic Press, 1990:191.

5 Shallice T. From neuropsychology to mental struc-
ture. Cambridge: Cambridge University Press,
1988.

Peripheral neuropathies among patients
with HIV infection

Peripheral neuropathies often aVect patients
with HIV disease,1 and various peripheral
neuropathies have been described at different
stages of HIV infection, from seroconversion
to AIDS. Acute inflammatory demyelinating
polyneuropathies have been found in associ-
ation with primary HIV infection; chronic
inflammatory demyelinating polyneuropa-
thies, isolated mononeuritis, and multiplex
mononeuritis have more commonly been
described in those in advanced stages of HIV
disease, and distal symmetric polyneuropathy
has been found to be the most common neu-
ropathy among persons with AIDS. In most
cases, the aetiopathogenesis of these neu-
ropathies is still unclear, although various
factors have been implicated (infectious,
metabolic, immunological, inflammatory, nu-
tritional, and toxic).2 To date, relatively few
studies have estimated the incidence of
peripheral neuropathies among HIV infected
patients belonging to diVerent population
groups. Data derived from the Multicenter
AIDS Cohort Study showed annual rates
slightly higher than 1.5/100 person-years for
sensory neuropathy.3 Another study found a
roughly 1% annual incidence of neuropathies
in symptomatic patients without AIDS.4 To
estimate the incidence of peripheral neuropa-
thies during the diVerent stages of HIV
disease, we analysed data from a cohort study
of patients with known dates of seroconver-
sion (a documented HIV seronegative test
followed by a confirmed positive test within
two years). The seroconversion date was esti-
mated as the midpoint in time between the
last negative and the first positive HIV test.
After seroconversion, patients were followed
up to obtain clinical information and data on
laboratory indices about every six months.
The study design andmethodology have been
described in detail elsewhere.5 The present
analysis included four clinical centres, which

performed a detailed neurological examin-
ation of the participants of the study. These
centres were contacted to provide complete
information on peripheral neuropathies by
completing a standardised data collection
form for each episode, providing detailed
information on diagnostic criteria
(neurological signs and symptoms, instru-
mental diagnosis), AIDS prophylaxis, and
antiretroviral drug therapy. The study popu-
lation consisted of 621 HIV seroconverters.
The median age of the participants was 27
(range 14–66) years, 29 for males and 24 for
females. Of these patients; 267 (42.9%) were
intravenous drug users, 217 (34.9%) were
homosexual men, and 127 (20.5%) were het-
erosexual contacts; 10 (1.6%) patients had
unknown or undetermined risk factors.Dur-
ing a median follow up time of 5.7 years, 19
(3.1%) patients developed symptoms sugges-
tive of peripheral neuropathies. The esti-
mated incidence of peripheral neuropathies
was 5.5/1000 person-years of follow up. The
median age at the time of diagnosis was 35.2
years (range 24.8–53.6 years). Thirteen
events (68.4%) occurred among males and
six (31.6%) among females. For the exposure
category, peripheral neuropathy was found
among seven (2.6%) intravenous drug users,
five (2.3%) homosexual men, and seven
(5.51%) heterosexual contacts. The inci-
dence rate of peripheral neuropathies was
4.4/1000 person-years in intravenous drug
users, 4.3/1000 person-years in homosexual
men, and 11.4/1000 person-years in hetero-
sexual contacts. Acute infection was observed
in 43 of 621 (7%) patients. One episode of
peripheral neuropathy occurred during acute
infection (the incidence rate of peripheral
neuropathies was 42.4/100 person-years), six
episodes during the asymptomatic phase
(0.2/100 person-years), eight in the pre-
AIDS symptomatic phase (2.4/100 person-
years), and four episodes in patients who had
already presented with diseases indicative of
AIDS (3.8/100 person-years). The CD4 cell
count at diagnosis of peripheral neuropathies
was 266.2 for the patients with acute
infection; the median was 324.6 (range
149.7–655.2) for those in the asymptomatic
phase, 216.5 (range 14.9–1440.0) among
those with pre-AIDS symptoms, and 38.0
(range 7.2–124.8) among persons with
AIDS. Of the 19 patients with peripheral
neuropathies, 15 (78.9%) had distal symmet-
ric polyneuropathy, two (10.5%) had multi-
plex mononeuritis, and two (10.5%) acute
inflammatory demyelinating polyneuropa-
thies. The median CD4 cell count at diagno-
sis of peripheral neuropathy was 31.2 (range
16.3–47.0) for persons with multiplex
mononeuritis, 184.1 (range 7.5–655.4) for
those with distal symmetric polyneuropathy,
and 304.3 (range 342.1–266.3) for those with
multiplex mononeuritis All 19 patients had
sensory neuropathy, and 14 (73.7%) also had
motor impairment. Of these 19 patients, 13
(68.4%) underwent electrophysiological in-
vestigations, showing abnormalities of nerve
conduction. Another patient presenting with
a mononucleosis-like syndrome and menin-
goradiculoneuritis had a raised number of
cells (184/µl) in the CSF. The CSF of the
other participants was normal. No partici-
pant reported the use of known neurotoxic
drugs such as DDC; 10 patients had received
AZT and two had received DDI (both
patients who were treated with DDI had dis-
continued treatment six months before the
onset of peripheral neuropathies; one had
multiplex mononeuritis and one distal sym-
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metric polyneuropathy).Only one participant
reported alcohol misuse. In conclusion, the
incidence of peripheral neuropathies seems to
be high among patients with acute HIV
disease, although in our study the number of
patients with acute disease was not very high.
In the asymptomatic phase, the incidence of
peripheral neuropathies was low, with a
tendency to increase in the advanced stages of
HIV infection. Our findings are in accord
with the results of other studies4 which
showed that the development and progres-
sion of neuropathy was correlated with the
progression of HIV disease. The issue of
peripheral nerve disorders in HIV infection
should not be neglected, as the symptoms of
peripheral neuropathy may be extremely
painful and debilitating and may complicate
the management of HIV positive patients,
negatively influencing the quality of their life.
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Focal vertebral artery dissection
causing Brown-Séquard’s syndrome

Vertebral artery dissection typically causes an
ischaemic brain stem stroke.We report a man
who presented with left sided neck pain and
Brown-Séquard’s syndrome localised to C1,
and in whom a focal C1 ischaemic cord lesion
secondary to a localised vertebral artery
dissection was found using MRI.
A 47 year old machine operator was admit-

ted as an emergency with neck pain, head-
ache, and gait disturbance. Three weeks
before admission he developed minor stiV-
ness of his upper cervical region while deco-
rating his home, which was relieved by
ibuprofen. There was no history of neck
manipulation or trauma. Two days before
admission he awoke with a severe left sided
pounding headache and neck ache with an
associated cold sensation on the left side of
his neck.He was nauseated but did not vomit.
His symptoms again resolved within an hour
with ibuprofen, but two hours later there fol-
lowed a tingling sensation in his left index
finger, thumb, and forearm spreading up to
his elbow. He slept for a few hours but awoke
with more generalised paraesthesiae in the
left arm which spread over the next 36 hours
to involve the left trunk and leg. He noticed
minor gait disturbance as well as left eye pain
described as “like an ice cream headache”.
The remainder of the history was non-
contributory.
Apart from xanthelasma the general

examination was entirely normal. His blood

pressure was 120/80. There was minor
limitation of movement of his cervical spine.
Cranial nerve examination was normal.
Slight spasticity was evident in the left arm
and leg. Both plantars were extensor. There
was decreased sensation in the distribution of
C2 on the left and decreased sensation to
pinprick and temperature on the right and to
vibration and joint position sense on the left
below this. Thus the examination was con-
sistent with Brown-Séquard’s syndrome on
the left at the level of C1–2.
Biochemical, haematological, and immu-

nological investigations were normal. Fasting
cholesterol was 8 mmol/l, triglycerides 3.80
mmol/l. ECG was normal. CSF protein was
0.63 g/l, glucose 3.1 mmol/l (blood 4.3
mmol/l). There was no xanthochromia.
There were three white cells and 57 red cells
and no oligoclonal bands. Visual and audi-
tory evoked potentials were normal but there
were abnormal somatosensory evoked poten-
tials from the left upper limb. A sagittal T2
weighted MRI showed an area of high signal,
consistent with an ischaemic lesion, in the
posterior aspect of the cervical cord at the
level of C1 (figure). This was shown to
involve the left posterior column and left cor-
ticospinal tract on corresponding axial cuts.
T1 weighted spin echo images through the
C1 region showed the typical features of an
arterial dissection1 with an eccentric rim of
high signal adjacent to a residual flow void in
the left vertebral artery. This periarterial col-
lar was distinguished from adjacent fat tissue
by a fat suppression sequence. He was
anticoagulated with heparin and then war-
farin and started on lipid lowering agents.
Three months later his original symptoms
and signs had resolved completely.
Vertebral artery dissection has generally

been associated with head and neck pain and
brain stem stroke. There have, however, been
some case reports of vertebral dissection with
symptoms initially suggesting cervical in-
volvement. Giroud et al2 described a woman
who had intermittent pain in her right arm
for five days before presenting with sudden
onset cerebellar dysarthria and diplopia. A
few cases seem to remain localised to the
cervical cord. Dubard et al3 described a cervi-
cal myelopathy secondary to a vertebral

Figure (A) Sagittal T2 weighted fast spin echo sequence (TR/TE 5000/130 ms) through the cervical cord showing an area of high signal (arrow) in the
posterior aspect of the cord at C1 level not associated with cord swelling. (B) Axial fat saturated T1 weighted spin echo (TR/TE 480/14 ms) through C1
shows a crescentic high signal rim (arrow) lateral to the narrowed residual lumen of the left vertebral artery as it runs though the C1 transverse foramen.
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artery dissection. This may have resulted
from direct compression by the dissected ver-
tebral artery or from occlusion of a radicu-
lomedullary artery originating from the
vertebral artery. There has, however, been
only one previous clinical report of vertebral
artery dissection associated clearly with a
lesion of the cervical cord. Gutowski et al4

described a man presenting with an ipsilateral
Horner’s syndrome, C2 and facial anaesthe-
sia, and posterior column loss, contralateral
spinothalamic loss below T4, trapezius weak-
ness, and hemiparesis. The cord was diffusely
involved from C1 to C3. This is the level
where mechanical torsion and stretch is
maximal and where many dissections seem to
concentrate, the dissection then spreading
proximally or distally. In the present case the
high signal intensity lesion within the spinal
cord is consistent with an ischaemic lesion in
the left posterior spinal artery territory. The
posterior spinal arteries supply the posterior
columns and adjacent peripheral mantle of
white matter. Involvement of the posterior
columns is therefore the hallmark of a poste-
rior spinal artery infarct. It is, however, rare in
its pure form and more extensive lesions with
involvement of the corticospinal tracts, as in
our case, are commonly seen and are due to
the frequent variations in arterial supply and
a complex collateral network.5 We hypoth-
esise that our patient had more extensive
involvement or some cord swelling not seen
on imaging to explain the bilateral upgoing
plantars. The patient’s prior decorating ac-
tivities may have had an aetiological role: an
association with minor and trivial neck
trauma is often cited, although the true role of
such everyday occurrences is hard to judge.
For example, when related to chiropractic
manipulation the onset of symptoms is
delayed for hours or days. The evolution of
symptoms in a stuttering fashion over hours
or days is also typical. The nature of his
retrobulbar pain is consistent with the
hypothesis of referred pain being mediated by
the trigeminothalamic tract in migraine and
trigeminal autonomic cephalgias.
In conclusion, we draw attention to verte-

bral artery dissection as a cause of spinal cord
ischaemia and Brown-Séquard’s syndrome.
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The familial parkinsonism locus on
chromosome 4 and idiopathic
Parkinson’s disease in Japan

Parkinson’s disease is the most common neu-
rodegenerative disorder after Alzheimer’s
disease, preferentially aVecting locomotor
activities of elderly people. Although our
knowledge concerning the pathogenesis of
Parkinson’s disease is still limited, some envi-
ronmental toxins have been postulated as
candidate substances which accelerate
dopaminergic neuronal death through im-
paired cellular metabolism, such as mito-
chondrial oxidative dysfunction or excessive
eVects of free radicals. However, there has
been increasing evidence suggesting that
genetic factors may play some part in the
pathophysiological processes of this disease.
For example, studies using PET indicated a
significantly higher concordance rate for
decreased striatal [18F] dopa uptake in mono-
zygotic twins.1 Furthermore, recent complex
clinical analyses, aimed at re-evaluating fam-
ily histories of cases of Parkinson’s disease,
showed a significantly higher incidence of
parkinsonian symptoms among relatives.
These findings suggest autosomal dominant
inheritance of the disease.2 Under these
circumstances, several genes have been pro-
posed as candidate genes for Parkinson’s
disease.3 However, the association of these
candidate genes with the disease is still
controversial.
Several large, multigeneration families with

parkinsonism have been described. Among
them, the Italian autosomal dominantly
inherited pedigree reported by Golbe et al4

and Polymeropoulos et al5 has received atten-
tion because clinical features are similar to
those of sporadic Parkinson’s disease. Al-
though the mean age at onset of the illness is
somewhat earlier, each aVected person in this
pedigree closely resembles a case with
idiopathic Parkinson’s disease in clinical
symptoms and therapeutic eVectiveness of
levodopa. Moreover, as in idiopathic Parkin-
son’s disease, there are some variations in ini-
tial symptoms among the aVected members
of the family. For example, some presented
with rest tremor, bradykinesia, and rigidity,
whereas others presented with an akinetic
rigid symptom, but without tremor. In
addition, postmortem examination showed
pathological changes with Lewy bodies,
mimicking those of idiopathic Parkinson’s
disease. In this pedigree, it has been recently
reported that genetic markers on chromo-
some 4q21-q23 (D4S2380 and D4S1647)
are linked to the parkinsonism.5 Here, we
investigated a possible relation of the genetic
marker D4S1647 to Japanese idiopathic Par-
kinson’s disease by allelic association study.
We studied 111 patients with sporadic Par-

kinson’s disease (age 64.6 (SD 9.7) range
35–81), diagnosed by a combination of three

of the following neurological features: tremor,
rigidity, bradykinesia, and postural instability.
Levodopa therapy was eVective in all pa-
tients. Cases of secondary parkinsonism due
to other neurological diseases, chemicals, or
toxins were excluded. One hundred and two
patients (age 69.0 (SD 10.1); range 47–95)
with old cerebrovascular disease were chosen
as age matched controls, because we could
strictly exclude Parkinson’s disease in these
cases. All subjects were Japanese. Genomic
DNAs were extracted from leucocytes by
conventional procedures. The region con-
taining the genetic marker D4S1647, consist-
ing of ATAG tetranucleotide repeats on chro-
mosome 4q21-q23, was amplified by
polymerase chain reaction (PCR). The PCR
assays were performed with 27 cycles of
denaturation at 94°C for 30 seconds, anneal-
ing at 55°C for 75 seconds, and extension at
72°C for 15 seconds, followed by a final
extension at 72°C for six minutes. A fluores-
cence labelled primer p1(5'-
TATTTCCAACACCCCTGCTA-3') and
an unlabelled antisense primer p2 (5'-
AAGCAAAGAGGATTGAAAGTG-3')
were designed according to the Genome Data
Base (http://gdbwww.gdb.org) and the Coop-
erative Human Linkage Consortium data-
base (http://www.chlc.org). The PCR prod-
ucts were analysed with a laser based
automated DNA sequencer (Pharmacia).
Allele frequencies were statistically compared
between Parkinson’s disease and controls
using Bonferroni’s method.
The table shows the allele frequencies of

each group. The (ATAG)9 allele is the most
common in the Japanese population. There
were no significant diVerences in allele
frequencies between patients with Parkin-
son’s disease and controls. Another common
neurodegenerative disease, Alzheimer’s dis-
ease, also consists of inherited and non-
inherited cases. The existence of several
familial Alzheimer’s disease pedigrees
prompted us to elucidate several genes
responsible for the pathogenesis. Clinical and
pathological features of these patients with
familial Alzheimer’s disease are similar to
those of patients with sporadic disease, and
recent data on the responsible genes have
greatly contributed to our comprehensive
understanding of the common neurodegen-
erative processes, which may occur in both
familial and sporadic Alzheimer’s disease.
The ApoE å4 allele has been shown to be
associated not only with late onset familial
Alzheimer’s disease but also with sporadic
disease.6 The Parkinson’s disease phenotype,
linked to chromosome 4q21-q23, showed a
high degree of penetrance and therefore it is
not plausible that the same mutation is also
responsible for idiopathic Parkinson’s dis-
ease. However, other possible mutations in
the same responsible gene may associate with
milder clinical manifestations and a low
degree of penetrance, mimicking idiopathic
Parkinson’s disease. Although this microsat-
ellite is not a very informative marker because
of low genetic variation and our results could
not show a direct relation between familial
and idiopathic Parkinson’s disease, the dis-
covery of this novel candidate locus opens up
a new avenue for elucidating a putative com-
mon pathway responsible for “Lewy body
type” neurodegeneration.

Addendum
Polymeropoulos et al recently identified a muta-
tion in the á-synuclein gene in this locus (Science
1997;276:2045–7).

Frequency of the polymorphism for a (ATAG)n
repeat in D4S1647

Control
(n=102)

PD
(n=111)

Age (mean (SD)) 69.0 (10.1) 64.6 (9.7)
Allele repeats:
9 0.485 0.505
10 0.010 0.023
11 0.039 0.036
12 0.177 0.207
13 0.211 0.153
14 0.074 0.077
15 0.005 0.000
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Devic type multiple sclerosis in an 81
year old woman

An 81 year old woman presented after several
transient episodes of dizziness and nausea.
One episode was associated with right arm
dysmetria. She denied previous neurological
symptoms. Her medical history was relevant
for myocardial infarction, two coronary
artery bypass grafts, and Hashimoto’s thy-
roiditis. Brain MRI showed abnormal signal
intensities which were attributed to cerebrov-
ascular disease and she was treated with
ticlopidine. Several months later, she had an
influenza vaccination and one month after-
wards she developed bilateral foot weakness
and numbness. These symptoms progressed
over three days to complete paraplegia, a tho-
racic sensory level, and urinary incontinence.
No abnormalities were seen in the spinal cord
onMRI.Over the next two months, sensation
and bladder control improved and she could
walk with a frame. Six months later, her spi-
nal cord symptoms recurred; MRI at this
time showed a cavitary lesion that extended
from T2 to T10 with peripheral enhance-
ment. Brain MRI showed multiple abnormal
white matter signal intensities.
Cerebrospinal fluid contained 10

leucocytes/mm3 (70% lymphocytes, 20%
monocytes, 10% polymorphonuclear leuco-
cytes), total protein was 100 mg/dl, IgG/total
protein was 16%, and oligoclonal bands were
more intense in CSF than in serum. Com-
plete blood count, chemistry profile, thyroid
function tests, erythrocyte sedimentation
rate, and an extensive investigation for
autoimmune or inflammatory diseases were
unrevealing. Doppler studies showed 80%-

99% stenosis of the right carotid artery
and<40% stenosis of the left. She was treated
with dexamethasone (4 mg every six hours
for 10 days) for a presumed inflammatory
demyelinating disease, with no improvement
in her neurological condition. She was trans-
ferred to a nursing home.
Two months later, she developed vertigo,

nausea, blurred vision, and right face and arm
weakness. Her symptoms rapidly progressed
to tetraplegia, facial and oral weakness, visual
loss, and lethargy. T2 weighted MRI images
of her head and neck showed a diVuse high
signal in the cervical spinal cord and medulla,
and foci of increased signal intensity in white
matter of the cerebral hemispheres and left
cerebellum. The oligoclonal band pattern
was similar to the previous study. High dose
intravenous methylprednisolone produced no
improvement. Her condition deteriorated
and she died one month later.
The brain and spinal cord were fixed for 10

days in 10% formalin. Representative sec-
tions were treated with haematoxylin and
eosin, Luxol fast blue/periodic acid-SchiV,
and modified Bielschowsky stains. The cer-
ebral blood vessels showed minimal athero-
sclerosis. Gross examination of the brain
showed three periventricular plaques. The
spinal cord showed softening with yellow dis-
colouration and focal cavitation from T3 to
T9. Microscopical examination disclosed
extensive demyelination and necrosis. The
most severe pathology was in the midthoracic
region, where there was nearly total replace-
ment of the parenchyma by a cavitary lesion
containing numerous small blood vessels,
foamy macrophages, and scattered lym-
phocytes. The cervical spinal cord showed
microscopical foci of early demyelination in
the posterior columns. The lumbar and sacral
regions were uninvolved. The optic nerves
and chiasm showed extensive demyelination
with relative preservation of axons. Demyeli-
nated plaques were also seen in the periven-
tricular white matter, corpus callosum, basis
pontis, pyramidal tracts, and deep cerebellar
white matter. They displayed varying degrees
of maturity, from small perivenous foci to
large chronic active plaques (figure).
The clinical and pathological features of

this case are characteristic of Devic’s type of
multiple sclerosis1; however, because of the
patient’s advanced age, other diagnoses were
considered. The major consideration was
acute disseminated encephalomyelitis
(ADEM), triggered by an immunisation for
influenza.1 2 This possibility is excluded for
two reasons: (1) the patient sought treatment
for her neurological problems before the
immunisation; (2) neither the clinical course
nor pathological findings are characteristic of
postimmunisation or postinfectious ADEM.
ADEM is typically a monophasic illness

characterised pathologically by small, perive-

nular lesions, all of the same age.1 2 Rarely, it
may recur either with similar symptoms
(“relapsing”) or with diVerent symptoms ref-
erable to new CNS lesions (“multiphasic”,
MDEM).1–3 Both multiple sclerosis and
MDEM may show demyelinated lesions of
varying ages; however, their topography on
MRI often diVers.3 In MDEM, the lesions are
typically lobar or globular, whereas periven-
tricular and callosal lesions, almost invariably
present in multiple sclerosis, are rare. In the
current case, the distribution of lesions by
MRI and at necropsy is not characteristic for
MDEM.
Most patients with multiple sclerosis

present between the age of 20 and 50 years,
but the onset in older people is well
documented.4 As more people are living to an
advanced age, it is reasonable to expect that
more cases will appear. Clinically, many
patients presenting at advanced ages have a
more rapidly evolving course with predomi-
nantly motor deficits and spinal cord involve-
ment, but the more typical progression may
also be seen in this age group. The oldest
presentation of multiple sclerosis previously
reported was at the age of 69 and also had
clinical and pathological features of Devic
type multiple sclerosis.5

Devic’s syndrome, or neuromyelitis optica,
is defined as the onset of acute transverse
myelitis and optic neuritis within a short
period. Whether neuromyelitis optica is a
form of multiple sclerosis or a separate entity
has been debated extensively. Most recently a
group of eight patients aged 22–73 years with
neuromyelitis optica but without clinical or
histological evidence of brain involvement
were reported.6 The authors suggested that
these findings show that Devic’s neuromyeli-
tis optica is a separate entity. The pathologi-
cal features in the spinal cord and optic nerve
presented here are similar to this previous
report; however, our patient also had numer-
ous typical multiple sclerosis plaques in the
brain. In our case, Devic’s syndrome is clearly
a form of multiple sclerosis. This case repre-
sents the oldest reported onset of multiple
sclerosis and should serve to remind clini-
cians that this disease can occur at any age.
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(A) Acute, microscopical perivascular plaque with lymphocytes and macrophages in the cerebellum
(Luxol fast blue/periodic acid-SchiV, originally×100). (B) Chronic plaque in basis pontis. The edge of
the plaque forms an abrupt interface with normally myelinated white matter (Luxol fast blue/periodic
acid-SchiV, originally ×100).
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High dose intravenous methylpredni-
solone in cluster headache

Bouts of cluster headache may be resistant to
all the drugs usually eVective, such as typical
migraine preventing drugs, lithium, car-
bamazepine, valproate, and corticosteroids.
Corticosteroids have been commonly used in
cycles of 10–15 intravenous daily infusions of
50–100 mg prednisone. During a severe bout
in a patient resistant to all treatments, we
have tried high dose (500 to 1000 mg/day
intravenously) methylprednisolone adminis-
tration: single doses were found to be
eVective in blocking headache attacks for
several days.
A 53 year old man began to have cluster

headache at the age of 35. For several years he
had about one cluster every two years, easily
controlled by one or more of the commonly
used drugs. In the past years, however, the
clusters became increasingly resistant to all
treatment. When aged 51 he had a cluster
lasting more than 10 months, completely
insensitive to the following drugs at the maxi-
mal doses he tolerated: 360 mg/day vera-
pamil, 900 mg/day lithium (plasma concen-
trations 0.8–0.9 mEq/l), 4.2 mg/day
methisergide, 20 mg/day flunarizine, 400
mg/day carbamazepine, 100 mg/day oral
prednisone, and 300 mg/day indomethacin.
After more than one year free from attacks,
they reappeared with severe intensity, one to
four a day, mainly during the night. The pre-
viously used drugs, as well as infusions of 100
mg/day prednisone for two weeks and hyper-
baric O2, alone and in association, were with-
out eVect. Relief was obtained only from
sumatriptam at the onset of the attacks. After
three months of ineVective attempts, we
decided to administer 500 mg methylpred-
nisolone intravenously (three hour infusion in
saline) (figure, first slim arrow). Attacks
stopped the same day of the infusion and the
benefical eVect persisted, a single attack only
reappearing six days later. Again 500 mg
methylprednisolone was administered, giving
relief for five days. We continued a schedule

of treatment based on a single 500 mg dose of
methylprednisolone (figure, slim arrows) at
the reappearance of a consistent attack,
increasing the dose to 1000 mg (figure, thick
arrow) from October. Methylprednisolone
administration was associated with the H2

receptor antagonist ranitidine. Concomitant
treatments with (figure) 360 mg/day vera-
pamil, 900 mg/day lithium carbonate, up to
200 mg/day lamotrigine, 300 mg/day in-
domethacin, 4.2 mg/day methisergide, and
1000 mg/day valproate did not prolong the
periods free from attacks. Two successive
methylprednisolone administrations at only
three day intervals did not prolong the
benefical eVect, which appeared to reduce its
duration with time. Fortunately, the cluster
vanished at the beginning of the 9th month
from onset. No secondary eVects of methyl-
prednisolone treatment were seen.
In the past 10 years, the use of high dose

steroids, mainly 500–1000 mg/day methyl-
prednisolone intravenously for three to10
days, has been proved to be eVective in some
neurological (for example, multiple sclerosis)
and internal diseases of autoimmune origin.
In these diseases the treatment has been
found well tolerated, more eVective than pro-
longed steroid therapy at lower doses, and
devoid of significant adverse eVects.
No role of the immune system has been so

far proved in cluster headache. However,
cycles of steroid therapy at medium doses
have long been known to be among the most
eVective treatments.1–3 The only suggestion of
a role for the immune system came from
Martelletti and Giacovazzo,4 who found an
association of the HLA B21/DR5 antigen
with responsiveness to prednisone therapy
(our patient has HLA B7 B49 Dr2 Dr4 DR
53). Alternatively, steroids might suppress the
release of vasoactive inflammatory agents—
for example, stabilising mast cells.5

The present case suggests a possible
benefical eVect of high dose intravenous ster-
oids in cases of cluster headache resistant to
usual steroid doses and to other drugs. In our
opinion the possibility of a benefical eVect

can be tested with a single administration of
500–1000 mg methylprednisolone, which is
almost devoid of risk.
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Concurrent herpes simplex virus
encephalitis and Creutzfeldt-Jakob
disease

Hsich et al recently described the 14–3–3
protein marker for Creutzfeldt-Jakob disease
in which they noted a high number of positive
assays (11 of 12) for the 14–3–3 protein in the
CSF of patients with herpes simplex virus
(HSV) encephalitis.1 We report the case of a
previously healthy 71 year old woman admit-
ted to hospital with subacute changes in
mental status who developed a rapidly
progressive dementia characterised by per-
sonality change, insomnia, ataxia, and myo-
clonus. Brain MRI was unremarkable. Serial
EEG was markedly abnormal due to the
presence of diVuse slowing and continuous
bilateral sharp waves with regular or irregular
periodicity. Analysis of CSF at LCNSS, NIH

Record of attacks and treatment schedule. Attacks stopped immediately and for several days after
intravenous methylprednisolone infusion at a dose of 500 mg during the first two months and 1000
mg thereafter. Concomitant treatments (doses reported in the text) did not seem to modify the
occurrence of the attacks.
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showed strong immunoreactivity for the
14–3–3 family of proteins. Analysis of CSF
additionally showed a herpes simplex virus-1
IgG titre of 1:10 (normal<1:10). The patient
was diagnosed with probable Creutzfeldt-
Jakob disease, but was treated with acyclovir
for the possibility of herpes simplex virus
encephalitis. Transient improvement in her
mental status lasting several days was noted,
but her symptoms subsequently worsened
and she died five months after presentation.
Postmortem examination of the brain

showed focal spongiform degeneration, neu-
ronal loss, and gliosis limited almost exclu-
sively to the striatum; most of the cerebral
cortex showed no evidence of abnormality.
Prion protein extraction from frozen brain
tissue showed strong immunoreactivity for
the abnormal isoform of prion protein as seen
in Creutzfeldt-Jakob disease. Unlike classic
Creutzfeldt-Jakob disease, there was also evi-
dence of an encephalitis characterised by dif-
fuse perivascular and leptomeningeal lym-
phocytic infiltrates and microglial nodule
formation. Immunocytochemical stains were
positive for herpes simplex virus. Although
circumstantial, the presence of parenchymal
inflammatory infiltrates with cells positive for
herpes simplex virus immunocytochemistry
was considered strongly suggestive of herpes
simplex virus encephalitis.
Review of the literature disclosed no prior

reports of the concurrence of neuropatho-
logically verified Creutzfeldt-Jakob disease
and herpes simplex virus encephalitis. Al-
hough this concurrence may be coincidental,
the relation between Creutzfeldt-Jakob dis-
ease and herpes simplex virus has been
speculated on in the literature, in particular
whether Creutzfeldt-Jakob disease may
stimulate recrudescence of latent herpes sim-
plex virus harboured asymptomatically in the
CNS.2 In retrospect, this patient’s clinical
course was typical of the subacute variety of
Creutzfeldt-Jakob disease in which altered
personality, sleep disturbance, ataxia, and
myoclonus occur in the context of normal
brain imaging and CSF studies.3 The pres-
ence of herpes simplex virus encephalitis in
this patient was a secondary diagnostic
consideration during her stay in hospital and
its presence at necroopsy was considered
most consistent with stimulation by
Creutzfeldt-Jakob disease of herpes simplex
virus harboured latently in the CNS.
Concurrent Creutzfeldt-Jakob disease and

herpes simplex virus encephalitis raise diag-
nostic as well as speculative issues.
Traditionally, the diagnosis of Creutzfeldt-
Jakob disease has been made on the basis of
spongiform change, neuronal loss, gliosis,
and the absence of an inflammatory reaction.4

However, as the present case shows, the pres-
ence of a virus associated inflammatory
response on brain biopsy does not rule out
the diagnosis of Creutzfeldt-Jakob disease.
Conversely, a positive CSF assay for the
14–3–3 protein for Creutzfeldt-Jakob disease
does not rule out the diagnosis of herpes sim-
plex virus encephalitis.
This case illustrates the diYculty which

may be encountered in the diagnosis of
Creutzfeldt-Jakob disease on the basis of
brain biopsy or CSF specimen. Definitive
diagnosis of Creutzfeldt-Jakob disease is best
accomplished by careful consideration of the
results from various diagnostic tests including
thorough postmortem examination.
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Botulinum toxin type A in the treatment
of upper limb spasticity among patients
with traumatic brain injury

We studied the eYcacy and safety of
botulinum toxin A (BTX-A) injections in
patients aVected by upper limb spasticity sec-
ondary to traumatic brain injury, in an open
labelled trial.
Increased stretch reflexes, hypertonia,

flexor spasms, and abnormal cocontraction
are often associated with muscular contrac-
tures, causing many clinical manifestations in
patients with traumatic brain injuries.
Botulinum toxin A (BTX-A) produces a

dose related weakness of skeletal muscles by
impairing the release of acetylcholine at the
neuromuscular junction. Therapeutic intra-
muscular injections of BTX-A are a major

advance in the treatment of focal dystonia,
and show promise in spasticity of varying
aetiology.1

The aim of this study was to evaluate the
eYcacy and safety of BTX-A treatment on
disorders of muscular tone after traumatic
brain injuries, in an early phase of rehabilita-
tion, when retractions are still avoidable.
We examined six patients aVected by severe

traumatic brain injury (Glasgow coma
scale<8). The mean age was 24.5 (range
18–42) years; spasticity had been present for
a mean of 4.5 (range 4–6) months,. One of
the patients was in a vegetative state. The
table shows the clinical data.
Upper limb muscles were injected with

BTX-A (Botoxr, Allergan) in all six patients
In all, nine injections were carried out; three
patients received only one injection (patients
2, 3, and 5), and the other three patients (1, 4,
and 6) were reinjected after a variable lapse of
time (1.5, 6, and 3.5 months later respec-
tively). The mean dose of toxin injected for
each treatment was 96 U. The toxin was
injected by means of an EMG needle
electrode guidance (Dantec 13R18), to im-
prove the selectivity of treatment.
Target muscles for injections (table) were

chosen on clinical judgement of muscle
spasms or increased tone and then identified
by EMG recording of active movements or
stretch induced activity. Fixed muscular con-
tractures and articular calcifications were
assumed as criteria for exclusion from the
trial; in doubtful cases, anaesthetic nerve
block was performed before BTX-A treat-
ment.
Each subject was assessed by a specialist in

psychical medicine and a neurologist in a
baseline evaluation and at fixed intervals after
treatment (one week, one, three, six, and 12
months).
Outcome measurements were the modified

Ashworth scale for grading muscle spasticity;
joint angle measurements by means of a
goniometer (range of movement); clinical
evaluation of postural improvements, volun-
tary movements, and changes in limb func-
tion. The treated limbs were put in casts to
prevent contractures after the injections; in
some patients, additional medical treatment,
such as lioresal, was given. The mean follow
up was 10 (range 4–19) months.
The table shows the results. Improvements

in modified Ashworth scale, joint range of
movement, and clinical evaluation were
found in all six patients. The modified
Ashworth scale gain was one degree in four
patients, two degrees in one patient, and three
degrees in the other patients. Improvements
in arm function for activities of daily living

Clinical data and results

Patient No Sex Age (y) Injected muscles
BTX-A
units

MAS ROM

Before
treatment

After
treatment* Pretreatment (degrees) Post-treatment (degrees)†

1 M 19 Right B;BR 50;50 3 2 Wrist: 20; fingers: 20 Wrist: 40; fingers: 45
B (1.5 months later) 70

2 M 18 Right FDS; FDP 50;50 2 1 Wrist: 0; fingers: 0 Wrist: 40; fingers: 20
3 M 42 Left FCU 100 3 2 Wrist: 0; fingers: 0 Wrist: 25; fingers: 25
4 M 25 Right FCU; FDS; FDP 48;48 4 2 Wrist: 15; fingers: 15 Wrist: 50; fingers: 50

FCR; FDP (6 months later) 50;50
5 M 21 Left FCU; PT 50;50 3 0 Wrist: −15; fingers: 20 Wrist: 15; fingers: 30
6 M 22 Left FCR; FDP 50;50 3 2 Wrist: 10; fingers: 20 Wrist: 20; fingers: 55

FCR; FDP (3.5 months later) 50;50

*Significant diVerence before and after treatment (Student’s t test: t = 4.392; p = 0.007;† wrist: t = 6.047; p = 0.002; fingers: t = 7.181; p = 0.000). B = biceps mus-
cle; BR = brachioradialis muscle; FDS = flexor digitorum sublimis muscle; FDP = flexor digitorum profundus muscle; FCR = flexor carpi radialis muscle; FCU =
flexor carpi ulnaris muscle; PT = pronator teres muscle; m = months; MAS = modified Ashworth scale; ROM = range of movement.
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were obtained in five of the six patients. In
particular, in two patients (2 and 5) the
reduction in spasticity led to a significant
improvement in fine movements of the domi-
nant hand, so that writing became possible.
Reduced spasticity in one patient (4) enabled
hand held utilisation of walking devices; in
another two patients (3 and 6), it made for
independence in dressing and eating. Clinical
benefit started after two to three days and
peaked in about three weeks. Three patients
did not need a second injection; the other
three patients were reinjected after varying
times. Patient 1 had right biceps and brachio-
radialis muscle injection in the first session
and a reinjection of the biceps muscle after
1.5 months; spasticity was reduced, mainly in
the wrist and finger joints. The follow up of
this patient was interrupted after four
months. Patient 1 is still in a vegetative state.
Three patients (1, 2, and 5) had pain arising
from muscle spasms, which was relieved by
BTX-A treatment.
These preliminary data show that BTX-A

treatment is eVective in reducing spasticity in
selected patients with focal upper limb mus-
cular tone disorders secondary to traumatic
brain injuries. Spasticity, as measured by
means of the modified Ashworth scale, was
reduced and range of movement increased in
five of the six patients. Greater facility in
nursing care and reduced disability were
found in all the subjects. The eVects of a sin-
gle injection were long lasting and only three
patients needed a second injection. The
treatment in the early phases of the muscular
tone disorders seemed to be a critical factor.
The pain secondary to muscle spasms was
relieved by BTX-A treatment in our patients;
the pain arising from capsular and synovial
tissues, mainly at the elbow joint, was
unaVected.
Previous studies have shown comparable

results in spasticity secondary to stroke, mul-
tiple sclerosis, degenerative diseases, and cer-
ebral palsy. Few reports are available for
patients with traumatic brain injury, dealing
only with isolated cases or small samples of
patients with lower limb spasticity.2–3 To our
knowledge, only one paper deals with a large
population of patients with traumatic brain
injuries4; most of these patients (12 out of 21)
were chronically aVected, (that is, spasticity
had lasted for more than one year), and one of
the acute patients had experienced a pen-
etrating brain injury. The results obtained in
the remaining eight acute patients were simi-
lar to ours.
In our patients, the changes were not

strictly limited to the muscles injected; the
treatment of proximal arm muscles invariably
had a positive eVect also on finger movement.
A local toxin diVusion or an indirect permis-
sive action could be hypothesised; however,
action mechanisms other than the peripheral
one for BTX-A cannot be ruled out5 .
The treatment was completely safe and

none of the patients complained of weakness
due to the BTX-A injection.
Several points deserve further study: the

choice of muscles, the number of injections,
the dilution of the drug, and, in particular, the
selection of patients. Furthermore, it is very
important to define a clear goal for therapy for
each patient. Double blind, placebo control-
led, multicentre trials are warranted to provide
answers for the aforementioned questions.

GIOVANNI PAVESI
RODOLFO BRIANTI
DORIANA MEDICI
PATRIZIA MAMMI

ANNA MAZZUCCHI
DOMENICO MANCIA

Institute of Neurology, Univrsity of Parma. Parma,
Italy

Correspondence to: Dr Giovanni Pavesi, Laborato-
rio di Elettromiografia, Azienda Ospedaliera di
Parma, Monoblocco, Via Gramsci 14, 43100
Parma, Italy.

1 Jankovic J, Brin MF. Therapeutic uses of botuli-
num toxin.N Engl J Med 1991;324:1186–94.

2 Das TK, Park DM. EVect of treatment with
botulinum toxin on spasticity. Postgrad Med J
1989;65:208–10.

3 Dunne JW, Heye N, Dunne SL. Treatment of
chronic limb spasticity with botulinum toxin A.
J Neurol Neurosurg Psychiatry 1995;58:232–5.

4 Yablon AS, Agana BT, Ivanhoe CB, et al. Botu-
linum toxin in severe upper extremity spasticity
among patients with traumatic brain injury: An
open-labeled trial. Neurology 1996;47:939–44.

5 Moreno-Lopez B, Pastor AM,De la Cruz RR, et
al. Dose-dependent, central eVects of botuli-
num neurotoxin type A: A pilot study in the
alert behaving cat. Neurology 1997; 48:456–64.

CORRESPONDENCE

Erdheim-Chester disease and slowly
progressive cerebellar dysfunction

In February 1995, Fukuzawa et al described a
woman with Erdheim-Chester disease, a rare
histiocytic disorder characterised by lipid
laden cells infiltrating long bones, who
presented with ataxia and diabetes insipidus.1

They thought that this was the first reported
case of Erdheim-Chester disease showing
cerebellar symptoms and deep cerebellar
lesions on MRI. We recently encountered a
similar case, but on reviewing the literature
we found that a few cases with ataxia and
neurological signs had been reported previ-
ously. Erdheim and Chester’s first case was
thought to have had multiple sclerosis for
seven years because of ataxia and ocular
signs.2 Subsequently a case was described in
the German language by Kujat et al: a 62 year
old man who presented with ataxia and
bulbar symptoms.3 Brain MRI showed multi-
ple brain stem, diencephalon, and cerebellar
lesions. Another case was described by Smith
et al: a 58 year old man with brain stem signs
had a biopsy taken from the tibia which
showed the characteristic lipid laden cells,
and MRI of the brain showed multiple
lesions.4

So, by contrast with the recognised pattern
of skeletal involvement in Erdheim-Chester
disease, the involvement of the CNS has vari-
able presentation.

SAEED BOHLEGA
Department of Neurosciences, King Faisal Specialist

Hospital and Research Centre, PO Box 3354, Riyadh
11211, Saudi Arabia

1 Fukazawa T, Tsukishima E, Sasake H, et al.
Erdheim-Chester disease and slowly progres-
sive cerebellar dysfunction. J Neurol Neurosurg
Psychiatry 1995;58:238–40.

2 Chester W. Uber lipoidgranulomatose. Virchows
Arch Pathol Anat Physiol 1930;279:561–602.

3 Kujat C, Junk B, Hermes M, et al. Cerebral
manifestation of Erdheim-Chester disease.
Radiologie 1991;31:307–9.

4 Smith MR, Katz DA, Harris JO, et al. Systemic
histiocytosis, presenting as multiple sclerosis.
Ann Neurol 1993;33:549–54.

Fuzakawa replies:

We appreciate the comments made by
Bohlega.We agree that Erdheim-Chester dis-
ease can show variable CNS involvement,1–3

and we also suspect that the involvement of
the CNS may be relatively common during
the entire clinical course of the disease. How-
ever, we had not found the case report in
German by Kujat et al4 when we submitted
our case report. In our article, we described a
59 year old woman with ECD who showed a
four year clinical course of slowly progressive
cerebellar symptoms, the clinical features of
which suggested cerebellar degeneration and
were diVerent from those of previously
reported cases of Erdheim-Chester disease
showing ataxia.1–4 The symptoms of diabetes
inspidus had disappeared spontaneously
when we first saw her, although they
reappeared three years later. There was no
definitive abnormality on CT, whereas MRI
showed abnormal hyperintensity on T2
weighted studies in both dentate nuclear
regions. Conversely, the brain MRIs of the
previously reported patients with ECD who
showed neurological signs disclosed multiple
enhanced lesions in the CNS.2–4 We recently
found another case report of a slowly
progressive cerebellar syndrome associated
with Erdheim-Chester disease, a 69 year old
man presented with a one year history of pro-
gressive gait ataxia, dysarthria, dysphagia,
fatigue, and weight loss.5 Unlike our patient,
however, his brain MRI disclosed multiple
white matter enhanced lesions in both
cerebral hemispheres, pons, medulla, and
brachium pontis. Furthermore, some cases
with another form of histiocytosis—
multifocal eosinophilic granuloma (MEG)—
were reported to have presented as progres-
sive cerebellar syndrome,6–8 and we previously
reported a case with MEG showing progres-
sive cerebellar and brainstem symptoms and
multiple enhanced lesions on MRI.9 There-
fore, these enhanced lesions on MRI may be
a common finding of CNS infiltration of his-
tiocytes. From the view of neuroimaging, our
patient with ECD presented in this Journal is
unique, although we could not clarify
whether the MRI appearances were due to
histiocytic infiltration. However, Erdheim-
Chester disease should be included in the
diVerential diagnosis of patients with other-
wise unexplained slowly progressive cerebel-
lar symptoms, and skeletal surveys are also
indicated for these patients.

TOSHIYUKI FUKAZAWA

1 Chester W. Ueber lipidgranulomatose. Virchows
Arch Pathol Anat Physiol 1930;279:561–602.

2 Smith ME, Katz DA, Harris JO, et al. Systemic
histiocytosis presenting as multiple sclerosis.
Ann Neurol 1993;33:549–54.

3 Tien RD, Brasch RC, Jackson DE, et al.
Cerebral Erdheim-Chester disease: persistent
enhancement with Gd-DTPA on MR images.
Radiology 1989;172:791–2.

4 Kujat C, Junk B, Hermes M, et al. Cerebral
manifestation of Erdheim-Chester disease.
Radiologie 991;31:307–9.

5 Evidente VH, Adler C, Conley C, et al. Progres-
sive cerebellar syndrome due to Erdheim-
Chester disease. Neurology 1997;48(suppl):
A433.

6 Braunstein GD, Whitaker JN, Kohler PO.
Cerebellar dysfunction in Hand-Schuller-
Christian disease. Arch Intern Med 1973;132:
387–90.

7 Adornato BT, Eil C, Head GL, et al. Cerebellar
involvement in multifocal eosinophilic
graniloma: demonstration by computed tomo-
graphic scanning. Ann Neurol 1980;7:125–9.

8 Beard W, Foster B, Kepes JJ, et al. Xanthomatosis
of the central nervous system. Clinical and
pathological observation of a case with a
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posterior fossa syndrome. Neurology 1970;20:
305–14.

9 Fukazawa T, Yanagihara T, Hamada K, et al.
Multifocal eosinophilic granuloma presenting
as progressive brainstem and cerebellar dys-
functions. J Neurol Neurosurg Psychiatry 1994;
57:980–2.

Histological surprise: callosal
tuberculoma presenting as malignant
glioma

I read with great interest the recent case
report by Fath-Ordoubadi et al.1 This is an
excellent report and the authors are to be
congratulated for their good work. They have
clearly demonstrated their clinical wisdom.
They confirmed the diagnosis through a
biopsy as there is no specific clinical or radio-
logical criterion for the diagnosis of tubercu-
loma of the brain.
These patients usually present with symp-

toms and signs suggesting an intracranial
space occupying lesion. There is generally no
extracranial clinical features to suggest the
diagnosis of active pulmonary or extrapulmo-
nary tuberculosis nor any definite history of
previous pulmonary infection.2 Biopsy of the
mass lesion remains the scientific ideal for
establishing the diagnosis as in the reported
case. This should and must be the approach
in parts of the world where tuberculosis is
rare, although the procedure is invasive and is
not without risk.3 4

We treated a group of 24 consecutive
patients including 14 reported during a 10
year period without resorting to biopsy. The
treatment was based on a strict selection cri-
teria and the response to a 12 week therapeu-
tic test. Cerebral angiography was done only
in the first 10 patients who were admitted to
hospital for this purpose. It disclosed avascu-
larity of the mass lesion in all of them. Treat-
ment was generally carried out as outpatients.
All patients responded to the therapeutic test
and all except one were treated successfully
with triple antituberculous drug therapy, for a
continued total period of 18 months. A
failure of medical treatment occurred in one
patient due to non-compliance. In this
patient the lesion became smaller and more
dense, turning into a calcified 4×2 cm sized
irregular mass which needed excision for
intractable epilepsy. Another patient needed a
ventriculoperitoneal shunt for the treatment
of an associated obstructive hydrocephalus
There were 18 patients with solitary and six
with multiple lesions, the size of the lesions
varying from 3×2 cm to 7.5×6 cm. Even the
largest tuberculoma resolved to a tiny calci-
fied nodule needing no further treatment
after 18 months.
It is our practice to perform serial CT in

these patients. Each of our patients under-
went an average of five scans during the
course of the investigation (plain and contrast
scans), treatment (contrast scan only, after
three, six, and 18 months of treatment), and
follow up (contrast scan only, one year after
treatment was discontinued). No patient
needed treatment beyond 18 months due to
the resolution of the tuberculomas as shown
in the serial CT. Complete resolution of the
lesion(s) or its resolution to a tiny calcified
nodule was taken as the criterion to stop
therapy. Follow up scans showed no recur-
rence. Response to antituberculos therapy
can be assessed clinically but the resolution of
a tuberculoma can be judged only by CT .No
scan was done in this reported patient during
the course of the treatment. I would like to
know the reason for continuing antitubercu-

lous treatment for 27 months and the criteria
used to stop therapy.

A RASHID CHOUDHURY
58 A Burton Road, Repton, Derby DE65 6FN

1 Fath-Ordoubadi F, Lane R J M, Richards PG.
Histological surprise: callosal tuberculoma
presentig as malignant glioma. J Neurol Neuro-
surg Psychiatry 1997;63:98–9.

2 Choudhury AR. Non-surgical treatment of
tuberculomas of the brain. Br J Neurosurg
1989;3:643–53.

3 Traub M, Colchester ACF, Kingsley DPE, et al.
Tuberculosis of the central nervous system.Q J
Med 1984;209:81–100.

4 Welchman JM. Computerized tomography of
intracranial tuberculomata. Clin Radiol 1979;
30:576–83.

Lane replies:

We thank Choudhury for his kind comments.
Our patient also underwent serial CT during
the course of his antituberculous treatment.
The lesion appeared quiescent some time
before therapy was finally stopped; we erred
on the side of caution. The final decision to
stop treatment was empirical and we would
generally support Choudhury’ s view that 18
months of treatment should be suYcient.

NOTICE

Second Advanced Course

The Use of Magnetic Resonance Tech-
niques in Multiple Sclerosis

22–23 May 1998

Ospedale San RaVaele, Milan, Italy

Aim: to provide updated lectures from expe-
rienced researchers on the use of conven-
tional and non-conventional MR techniques
to diagnose multiple sclerosis and to monitor
its evolution, either natural or modified by
treatment

Main topics:
1 MR techniques to monitor clinical trials
2 Magnetisation transfer imaging

Invited speakers:
A Campi
G Comi
V Dousset
F Fazekas
M Filippi
C Gasperini
R I Grossman
M A Horsfield
H F McFarland
J McGowan
D H Miller
L Minicucci
C Pereira
C Pozzilli
M A Rocca
M Rovaris
G Scotti
M P Sormani
M van Buchem
J S Wolinsky

Scientific Secretariat:
Dr Massimo Filippi
MS Biosignal Analysis Center, Dept of

Neurology, Via Olgettina, 60–20132 Milan,
Italy

Tel: +39 2 2643 3032 Fax: +39 2 2643
3031
email: massimo@cabserv.hsr.it

BOOK REVIEW

Minimally Invasive Therapy of The
Brain. Edited by ANTONIO DE SALLES and
ROBERT LUFKIN. (Pp368; DM 375.00.)
Published by Thieme Medical Publishers,
New York. 1997. ISBN 3-13-106541-9.

The ability of the healthcare systems in the
United States to generate new ideas, new
technology, and new resources for clinical
care never fails to astound those of us who
have spent most of our working lives in a cash
strapped British system, underresourced and
overwhelmed with patients and pathology.
The innovative potential of the American
system is partly a reflection of sheer numbers
of doctors involved in medical care in the
United States. In neurosurgery alone there
are more neurosurgeons in New York City
than there are in the whole of the United
Kingdom. However, another factor, and per-
haps a more important one in this context, is
that this large concentration of medical
talent operates in a true market and must
compete for market share. One of the eVects
of the application of market forces to the
practice of neurology and neurosurgery in
America is the proliferation of books of this
type. It is perhaps symptomatic that in the
introduction the authors, who are both
members of the UCLA Medical School,
advertise the courses which they run and on
which the material for this book is based.
The introduction also contains an email
address, a web site address, and the names
and addresses of suppliers of CD roms of the
content of the book. As practitioners on both
sides of the Atlantic have discovered. one of
the best methods of advertising in medicine
is to publish. As in other markets, for such
medical advertising to be successful it is usu-
ally necessary for the advertising material to
be obviously “state of the art”, “glossy”, and
the title and content should be appropriately
“sexy”. This book fulfils these criteria on all
counts. Minimally invasive therapy is cur-
rently “sexy” and is thus a field of endeavour
ripe for “niche” marketing. However, despite
its “state of the art” pretensions, in the neu-
rosciences minimally invasive therapy has a
long and illustrious history. The stereotaxic
technique was first described by Horsley and
Clarke in 1908 and was first applied to
patients in 1947 by Speigel and Wycis. Simi-
larly, neuroendoscopy was first performed by
Dandy in 1922. Although minimally invasive
techniques in neurosciences have been
around for a very long time indeed; what is
new is the marriage of these techniques to
modern imaging and computing technology.
If the application of information technology
in other fields is anything to go by an explo-
sion of new developments in this field can be
expected. Although there is little which is
completely new in the book, it does provide a
useful overview of the various areas where
such techniques are beginning to be applied
and it will be interesting to see how a second
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or third edition might look. Beautifully
produced, the text is readable, the illustra-
tions lavish, and the references provide a
reasonable overview of the current literature.
It represents a useful addition to the depart-
mental library.

DAVID G HARDY

Readers might be interested in the
following:

Neuromuscular Diseases During
Development. Edited by F CORNELIO,
G LANZI, and E FEDRIZZI. (Pp 164; £36.00).
Published by John Libbey and Co Ltd,
London, 1997. ISBN 0-86196-541-8.

Handbook of Vestibular Rehabilitation.
Edited by LINDA M LUXON and ROSALYN A

DAVIES. (Pp l60; £24.50). Published by
Whurr Publishers Ltd, London 1997. ISBN
1-870332-17-2.

So That Was Life. A Biography of
Sir GeoVrey JeVerson. Author; PETER

H SCHURR. (Pp 358; £25.00). Published
by The Royal Society of Medicine
PressLtd, London, 1997. ISBN 1-85315-
305-2.

Atlas of the Human Brain. Edited by
JURGEN K MAI, JOSEPH ASSHEUER, and GEORGE

PAXINOS. (Pp 328; HB $135.00). Published
by Academic Press, San Diego, 1997. ISBN
0-12-465361-8.
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