
examination there was increased tone and
decreased vibratory and positional sensation
in the lower extremities only. His gait was
spastic, with hyperactive deep tendon reflexes
and extensor plantar responses.

Before steroid treatment was begun, brain
MRI and evoked potential testing were
undertaken, as follows:

• visual evoked response: OS/OD,
P100 = 166.0/159.6 ms;

• brain stem auditory evoked response: AS,
wave I, 2.00 ms; II–V absent; AD, wave I,
1.94 ms; II, 2.88 ms, III–V absent;

• peroneal nerve somatosensory evoked
response: left/right, L3 = 8.64/9.44 ms,
P27 = 54.60 ms (delayed)/absent;

• median somatosensory evoked response
and upper and lower extremity periph-
eral nerve conduction velocities: normal.

Brain MRI showed mild to moderate
confluent hyperintense lesions on T2
weighted and fluid attenuated inversion re-
covery images (FLAIR) in the posterior
periventricular white matter (not shown).

After six months of oral prednisone, 20 mg
twice daily, the patient had significant im-
provement in his leg stiffness and gait.
Reflexes became normal, but the sensory
deficits were unchanged. ACTH levels de-
clined from 3122 to 26 pg/ml. On visual
evoked response testing, P100 latencies be-
came normal (OS/OD, P100 = 106.6/110.0
ms; fig 1). Brain stem auditory evoked
responses showed improvement by the ap-
pearance of wave II and III in the left side, but
no change in the right side. The left peroneal
somatosensory evoked response became
nearly normal, with a P27 latency of 35.5 ms;
the right P27 peak appeared at a latency of
44.8 ms. Median somatosensory evoked re-
sponse and peripheral nerve conduction ve-
locities were unchanged. The visual evoked
response and brain stem auditory evoked
response findings were sustained at the 15
month follow up studies (not shown). Follow-
ing six and 15 months of prednisone treat-
ment, interval MRI showed that the lesions
were stable compared with the pretreatment
scan. There was no clear progression of MRI
involvement (not shown).

Comment
The neurological findings and history in this
patient are typical of adrenomyeloneuropathy,
and this diagnosis was confirmed by the
abnormally high plasma levels of very long
chain fatty acids. In addition, brain MRI stud-
ies showed the presence of moderately severe
cerebral inflammatory involvement, as occurs
in approximately 30% of patients with
adrenomyeloneuropathy.1 The demyelinating
or inflammatory lesions affecting the spinal

cord and brain stem long tracts that are char-
acteristic of this disorder are the likely causes
of the gait disturbance, the prolonged inter-
peak latencies of the peroneal somatosensory
evoked response, and the abnormalities of
brain stem auditory evoked response before
prednisone treatment. The posterior peri-
ventricular lesion noted on MRI indicates that
the patient had inflammation or demyelina-
tion in the visual radiations, which probably
correlates with the initially abnormal visual
evoked response. Adrenocorticosteroid re-
placement therapy restored the plasma ACTH
level to normal, improved the gait distur-
bance, and completely corrected the visual
evoked response latencies.

Prolonged interpeak latencies of the soma-
tosensory evoked response and the brain stem
auditory evoked response, with nearly normal
or normal amplitudes, reflect demyelination.
The reduced interpeak latencies from the
brain stem auditory evoked response and the
peroneal somatosensory evoked response
after treatment indicate remyelination.3 No
patients with X-linked adrenoleucodystrophy
appear to have spontaneous remissions.1

Therefore the clinical and evoked response
improvement is likely to be attributable to
prednisone treatment. Although two male
patients with adrenomyeloneuropathy
showed neurological improvement after start-
ing on prednisone, neither patient had simul-
taneous improvement in their evoked re-
sponses and MRI.4 5 Our findings are thus
consistent with the hypothesis that steroid
replacement therapy ameliorated the inflam-
mation or demyelination in our patient. His
improvement with prednisone replacement
suggests that a more systematic analysis of
the neurological effects of corticosteroid treat-
ment in X-linked adrenoleucodystrophy is
warranted.
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Acute anterior radiculitis
associated with West Nile virus
infection
Our knowledge of neurological syndromes
associated with West Nile virus (WNV) infec-
tion continues to evolve. Recent reports
during the 1999 outbreak in New York City
have most commonly described an encephali-
tis and aseptic meningitis associated with the
infection, but muscle weakness was also
found to be an unexpected but prominent
feature.1 Although electrodiagnostic testing in
some cases revealed a predominantly axonal
polyneuropathy, the mechanism of this weak-
ness remains unclear. The first attempt to
account for WNV associated weakness was
described in a 1979 case report, suggesting
acute anterior myelitis as the aetiology.2 More
recently, involvement of the anterior horn cell
was implicated in several cases of WNV polio-
myelitis, as localised by electrodiagnostic
studies.3 4 We present the first known case of a
WNV poliomyelitis-like syndrome with asso-
ciated magnetic resonance imaging (MRI)
findings, and propose an alternate explana-
tion for the associated weakness.

Case report
A 29 year old right handed man with no
significant past medical history reported

Figure 1 The average visual evoked response obtained from three trials before and six months after prednisone treatment was started. Note
the improvement in the P100 latencies which were sustained in the 15 month follow up study (not shown).
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symptoms of fever, myalgia, nausea, vomiting,
and neck stiffness several days after a fishing
trip in the Chicago metropolitan area in
August 2002. Simultaneously with these
symptoms, he described dull, non-radiating
left hip pain. On the following day he began to
experience weakness of his left leg, which
caused him some difficulty in walking. How-
ever, he consistently denied back pain or sen-
sory symptoms. Within three days, his consti-
tutional symptoms resolved, but the hip pain
and leg weakness persisted. There was no rel-
evant social history. Of note, he reported mul-
tiple insect bites while on that fishing trip.

On examination, he was afebrile, alert, and
fully cognisant. General examination was
unremarkable. Straight leg raising did not
produce pain, and there was a full range of
motion in the left hip. Neurological examina-
tion revealed a flaccid monoparesis (MRC
grade 2–3) of the left leg, involving both
proximal and distal muscles. Deep tendon
reflexes were absent in the left lower extrem-
ity. Sensory examination was normal. He had
an antalgic gait, with associated left foot drop
and a hip thrust to compensate for significant
hip flexor weakness. The remainder of the
examination was unremarkable.

Laboratory evaluation included the follow-
ing normal tests: complete blood counts,
metabolic panel, antinuclear antibody, serum
immunoelectrophoresis, and HIV-1 western
blot. Cerebrospinal fluid (CSF) analysis
showed 22 white cells per mm3 (80% lym-
phocytes), glucose 53 mg/dl, and protein 63

mg/dl. Electrodiagnostic studies of the af-
fected limb were obtained 11 days after the
onset of symptoms. These showed motor
amplitudes reduced by 79–95% in the left
lower extremity when compared with the
right. Conduction velocities and sensory am-
plitudes were normal. Needle examination
revealed fibrillations and positive sharp waves
in the left tibialis anterior and medial gastroc-
nemius muscles. There was decreased recruit-
ment and increased firing rate in these
muscles, as well as the left quadriceps muscle.
Needle examination of the left and right para-
spinal muscles was normal. MRI of the
lumbosacral spine showed intradural nerve
root enhancement greater on the left, affect-
ing L1–S1 (fig 1). Serum tested positive for
WNV IgM antibody by enzyme immunoassay,
and CSF results were reported as equivocal
(exact titres are not provided by the Illinois
Department of Public Health).

Suspected aetiologies before the results of
WNV testing included an infectious or post-
infectious radiculitis, plexitis, or anterior
myelitis. He was treated with three days of
intravenous methylprednisolone. During his
hospital course, he had complete resolution of
his hip pain and mild improvement in
strength. Deep tendon reflexes returned
within two days, and he was discharged
home.

Comment
Decreased muscle strength can occur in up to
one third of patients infected with WNV, and

complete flaccid paralysis is seen in up to
10%.1 In the cases described, however, weak-
ness was usually associated with an encepha-
litis or aseptic meningitis, and the pathology
appeared to be localised to the peripheral
nerve. Recent reports, including ours, describe
an isolated acute flaccid monoparesis in
which the electrodiagnostic findings are con-
sistent with either motor axon or anterior
horn cell pathology.3 4 Our report is further
differentiated by radiographic evidence which
confirmed asymmetrical nerve root involve-
ment with good clinical correlation. The
absence of sensory findings can be explained
by relative sparing of the dorsal roots on both
electrodiagnostic testing and MRI. Finally, the
simultaneous onset of constitutional symp-
toms, hip pain, and leg weakness in our case
suggests that the WNV infection can cause
motor weakness during the initial viraemia,
rather than there being a postviral auto-
immune aetiology for the weakness.

The mechanism of weakness associated
with WNV infection continues to be unclear.
It has been hypothesised that it is similar to
poliovirus, causing an acute flaccid paralysis
in humans by attacking motor neurones
directly.3 4 This theory has been supported
pathologically, as WNV has been isolated in
the spinal cords of birds and horses, causing a
similar paralytic syndrome.5 6 However, MRI
studies of acute poliovirus infection have
shown increased signal in the anterior horn,7

whereas the most recent cases of WNV associ-
ated weakness have not had any of these MRI

Figure 1 Magnetic resonance imaging of T1 weighted pre- (A1, B1) and post- (A2, B2) gadolinium axial sections of the lumbar cord. Levels
L1–2 (A1, A2) and L2–3 (B1, B2) are pictured, showing greater enhancement of nerve roots on the left (arrows).
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abnormalities.4 Further, the EMG findings in
all reported cases do not differentiate between
a motor axonopathy and anterior horn cell
pathology, making either location possible as a
cause of weakness.

To our knowledge, this is the first case to
present MRI findings supporting ventral root
involvement in a case of flaccid paralysis
associated with WNV. We propose that ante-
rior radiculopathy should be considered in
addition to motor neurone pathology when
assessing pure motor weakness caused by
WNV.
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A case of possible autoimmune
bilateral vestibulopathy treated
with steroids
Bilateral vestibulopathy can have various
causes: ototoxicity (mainly caused by
aminoglycosides), meningitis, bilateral tu-
mours, neuropathies, bilateral sequential ves-
tibular neuritis, or Menière’s disease. Some
types of bilateral vestibulopathy seem to arise
from systemic autoimmune processes—for
example, systemic lupus erythematosus, poly-
chondritis, Cogan’s syndrome, or rheumatoid
arthritis. About 20% of cases of bilateral vesti-
bulopathy, however, remain “idiopathic” de-
spite extensive diagnostic workup.1 Prompted
by studies on immune mediated sen-
sorineural hearing loss,2 3 we previously dem-
onstrated IgG antibodies against the membra-
nous labyrinth (ampulla, semicircular canal,
saccule, and utricle) in sera from eight of 12
patients with “idiopathic” bilateral vestibu-
lopathy, compared with one of 22 healthy
controls and none of six patients with
systemic autoimmune disease.4 Although the
pathogenicity of these antibodies remains
unclear, their appearance seems to indicate
organ specific immune dysregulation.

Here we report a patient with a possible
autoimmune bilateral vestibulopathy without
hearing problems who recovered after steroid
treatment. The recovery correlated with the
disappearance of serum autoantibodies
against inner ear structures.

Case report
A 55 year old man was admitted to the hospi-
tal with recurrent sudden monosymptomatic
attacks of rotational vertigo lasting for 30 to
60 seconds over three years. For one year he
had experienced unsteadiness of gait, particu-
larly in the dark and on uneven ground, as
well as blurred vision during head movement
or when walking. He reported no disturbances
of hearing. His medical history was otherwise
normal; in particular there was no evidence of
other neurological, otological, or rheumato-
logical disorders, nor had there been any pre-
vious treatment with ototoxic drugs.

Clinical examination showed that the head
impulse test (Halmagyi and Curthoys) was
pathological on both sides. There was no
evidence of oculomotor, central vestibular, or
cerebellar disorders. Hearing function was
also normal. Caloric irrigation (30°C and
44°C) showed a peak slow phase velocity of
horizontal nystagmus of < 5°/s on both sides.
The per- and postrotatory nystagmus lasted
less than five seconds. An audiogram was
normal. High resolution magnetic resonance
imaging of the brain stem and computed
tomography of the temporal bones were also
normal. Testing for serum autoantibodies
(determined as described previously4) against
the inner ear structures, the semicircular
canals, and otolith organs was positive (titre
> 1:100). No antinuclear, anticytoplasmic, or
antineural antibodies were detected.

On the assumption that an immune dys-
regulation caused the bilateral vestibular dys-
function, the patient was treated with steroids
for six weeks, beginning with 100 mg/day
methylprednisolone, and tapering the dose
every third day by 20 mg/day until the patient
was receiving only 20 mg/day for a duration of
four weeks. Follow up examination at the end
of this treatment showed that vestibular
function had improved on both sides, with a
peak slow phase velocity of 14°/s after caloric
irrigation with warm water (44°C), and 12°/s
on the right and 10°/s on the left with cold
water (30°C). At that time serum autoanti-
bodies remained positive.

Two years later the patient was seen again
for follow up examination. The head impulse
test was normal. Caloric vestibular testing
showed a complete recovery of vestibular
function with a peak slow phase velocity of
> 25°/s (30°C/44°C) on both sides. Per- and
postrotatory nystagmus were longer than 50
seconds on both sides. Serum autoantibodies
against the vestibular organ had disappeared.

Comment
Immune mediated inner ear disease is charac-
terised by sensorineural hearing loss that is
most often rapidly progressive and bilateral,
and may be accompanied by vestibular symp-
toms. Diagnosis of autoimmune inner ear dis-
orders, however, is problematic as there is no
universally accepted set of diagnostic criteria
or diagnostic test.5 Our patient had only
isolated vestibular signs and symptoms, typi-
cal of a bilateral vestibulopathy (the reported
recurrent attacks of vertigo at the beginning
of the disease are often found in this
condition1). An autoimmunological aetiology
was likely, as other causes had been excluded
and raised titres of inner ear specific antibod-
ies were detected. These decreased in parallel
with clinical improvement after immuno-
modulatory treatment.

The treatment trials on autoimmune inner
ear disorders that have so far been published
have focused only on hearing loss.2 This single
case shows that isolated vestibular dysfunc-
tion may also be improved by steroids.

We had hypothesised in our earlier study4

that some of the so called idiopathic vestibu-
lopathies might be caused by autoimmune
inner ear disorders. From the clinical course
and response of this patient, we conclude that
a short course of steroids may have an effect
in patients with incomplete autoimmune
induced bilateral vestibulopathy. We therefore
recommend that inner ear autoantibodies be
determined in bilateral vestibulopathy, and if
there is evidence of an autoimmune disorder
and vestibular failure is not complete, a short
term treatment trial should be started to pre-
serve or even improve vestibular function.
This, however, needs to be further evaluated in
a prospective study on a large group of
patients.
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An Italian family affected by
Nasu-Hakola disease with a
novel genetic mutation in the
TREM2 gene
Polycystic lipomembranous osteodysplasia
with sclerosing leucoencephalopathy (PLOSL;
MIM 221770), also known as Nasu-Hakola
disease, is a recessively inherited disorder
characterised by systemic bone cysts and pro-
gressive presenile dementia associated with
sclerosing leucoencephalopathy.1 The onset
usually occurs in the third decade of life with
pathological fractures; later on, symptoms of
frontal lobe dysfunction appear, with upper
motor neurone involvement and epileptic sei-
zures. Some patients, however, do not have
clinically manifest osseous problems despite
the radiological demonstration of cystic bone
lesions. The disease leads to death before the
age of 50.1

The disease is characterised by genetic
heterogeneity: mutations in two genes (TY-
ROBP and TREM2) encoding different sub-
units of a membrane receptor complex in
natural killer and myeloid cells have been
associated with the disease.2 3

This rare disorder was initially described in
Finland and Japan but is now recognised to
have a worldwide distribution.1 In particular,
sporadic cases have been described in Italy,4 5

and a homozygous mutation in the splice
donor consensus site at intron 3 of TREM2
has been identified in two affected siblings.3

We report here the clinical and genetic
analysis of an Italian family in which two sib-
lings are affected by PLOSL.

Methods
After giving their informed consent, all the
family members were submitted to neurologi-
cal examination, psychological interview,
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