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Exacerbation of epilepsy by obstructive
sleep apnoea

Identification and avoidance of factors that
trigger or exacerbate seizures is important in
patients with epilepsy. The most common
factors are sleep disturbance, alcohol inges-
tion, drugs, stress, and photosensitivity. The
present case is the first report of seizures
exacerbated by obstructive sleep apnoea.
Treatment with continuous positive airway
pressure (CPAP) given through a nasal mask
abolished nocturnal seizures and greatly
reduced the frequency of daytime attacks.
The patient, now aged 30 years, was born

three weeks prematurely. Moderate mental
retardation was noted at the age of five years
and subsequent chromosomal analysis dis-
closed trisomy 4p. Dysmorphic features asso-
ciated with trisomy 4p1 included dysplasia of
the nasal bones, hypertelorism, and a short
neck. Radiology of the cervical spine showed
incomplete fusion of the neural arch of C5
with a small spinous process of C6. He was
not obese. Epilepsy began at 12 years of age
with atypical absence and tonic-clonic sei-
zures. Treatment with valproate, ethosux-
imide, nitrazepam, carbamazepine, cloba-
zam, and vigabatrin in various combinations
had failed to control his attacks. He was
referred to the National Hospital for Neurol-
ogy and Neurology-National Society for Epi-
lepsy at Chalfont with the following pattern
of seizures: tonic seizures causing a sudden
fall to the ground between three times a day
to three times a week; tonic seizures charac-
terised by elevation and stiVening of both
arms occurring four to five times a day; and
episodes three to four times a night in which
he would have serial tonic seizures over one
hour periods, interspersed with rocking
movements and rolling from side to side. His
medication on admission comprised slow
release carbamazepine (400 mg twice daily),
vigabatrin (1.5 g twice daily), and temazepam
(10 mg at night). The vigabatrin was replaced
with lamotrigine (150 mg twice daily) and
temazepam was stopped, with only a modest
improvement in seizure frequency.
Because of a history of loud nocturnal

snoring and daytime hypersomnolence, the
patient underwent a sleep study. Overnight
observation and continuous monitoring of
oxygen saturation (SpO2) disclosed a baseline
SpO2 of 95%, with frequent cyclical dips to
80%. During the study, which lasted seven
hours 47 minutes, there were 106 episodes of
desaturation to below 90%, each episode
lasting 20 seconds. The cyclical dips were
associated with upper airway obstruction,
consistent with the syndrome of obstructive
sleep apnoea. Rhinolaryngological assess-
ment disclosed a deviated nasal septum, but it
was considered that the level of obstruction
was at the level of the palate and secondary to
his dysmorphic features. It was decided to try
nasal CPAP before proceeding to sleep
nasendoscopy and uvulopalatopharyugo-
plasty.
The patient tolerated the CPAP mask well

and his snoring was abolished. A repeat sleep
study showed that nocturnal oxygen satura-

tion averaged 97% with no significant dips.
An immediate improvement in daytime alert-
ness was noted. On follow up three months
later, all the nocturnal attacks had been abol-
ished and his daytime tonic seizures were
reduced to two per week, without falling. His
daytime alertness remained much improved
and he no longer had morning headaches.
The improvement has now been maintained
for more than two years.
Obstructive sleep apnoea typically presents

with daytime sleepiness and unrefreshing and
restless nocturnal sleep.2 3 It is usually associ-
ated with obesity but may also occur in
patients with nasopharangeal abnormalities
and in patients taking sedatives or alcohol.
The diagnosis depends on awareness of the
condition and can be confirmed by sleep
studies. Treatment with nasal CPAP is often
successful but surgery to correct significant
narrowing of the nose or pharynx is some-
times required.3 In the present patient, the
obstruction was related to his dysmorphism,
but the sedative eVect of his antiepileptic
medication may also have contributed.
Obstructive sleep apnoea may have exacer-

bated this patient’s epilepsy simply by pro-
ducing interrupted and unrefreshing sleep.
Sleep deprivation is a potent trigger for
seizures.4 Alternatively, the hypoxaemia asso-
ciated with the obstructive sleep apnoea may
have triggered the seizures. Hypoxaemia is
known to precipitate seizures in patients with
epilepsy.5

Obstructive sleep apnoea should be con-
sidered as a cause of poor seizure control in
any patient with disturbed sleep, as the
correct diagnosis can lead to highly eVective
non-pharmacological treatment. Failure to
make the correct diagnosis may result in the
patient being treated with more antiepileptic
medication that could exacerbate obstructive
sleep apnoea and thereby worsen seizure
control.
Since submitting this communication, Ti-

rosh and colleagues6 reported four boys with
neurodevelopmental deficits and obstructive
sleep apnoea. Treatment with CPAP pro-
duced several clinical benefits including a
significant decrease in seizure frequency in
one boy.
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Fibrolipomatous hamartoma of the
proximal ulnar nerve associated with
macrodactyly and macrodystrophia
lipomatosa as an unusual cause of
cubital tunnel syndrome

Fibrolipomatous nerve tumours are rare
benign tumours that are usually slowly
progressive and that predominantly aVect the
median nerve at the level of the wrist and
hand, usually causing carpal tunnel
syndrome.1 The tumour is sometimes associ-
ated with macrodactyly and lipomatous mac-
rodystrophy of muscles and subcutaneous fat
in the region supplied by the aVected nerve.1 2

In this report we focus attention on fibro-
lipomatous hamartoma at a previously unde-
scribed location as an unusual cause of
cubital tunnel syndrome. Furthermore, we
point out that on the basis of the characteris-
tic features of fibrolipomatous hamartoma on
MRI, a non-invasive diagnosis can be made.
The 35 year old female patient was born

with a giant fourth finger (about twice as
thick as the neighbouring fingers) of the right
hand which grew proportionally with the
other fingers during early childhood. The
family history was unremarkable. For cos-
metic reasons, the finger was amputated at
the age of three. When the patient was 27
years old, she experienced hypaesthesiae and
paraesthesiae in the cutaneous area of the
right ulnar nerve and a stabbing pain in the
ulnar arm. She also noticed a slight weakness
in the flexion of the fourth and fifth fingers, of
wrist flexion, and flexion of the hand muscles
innervated by the ulnar nerve. At the same
time she noticed a thickening of the ulnar
nerve at and above the elbow, with electrical
sensations elicited by nerve percussion. Dur-
ing the next eight years, the symptoms were
progressive. Recently, a clinical examination
disclosed the sensory deficits mentioned
above and weakness of muscles supplied by
the ulnar nerve (MRC grade 3). The ulnar
side of the forearm and the hypothenar and
the fifth finger showed hyperplasia. The flex-
ion of the elbow was restricted by a palpable
sausage-like elastic tumour in the sulcus nervi
ulnaris and the distal upper arm. There were
no naevi, angioma, or neurofibroma.
In nerve conduction studies, the maximal

motor conduction velocity over the elbow
nerve segment was 44 m/s on the aVected and
57 m/s on the non-aVected side and the
amplitudes of the elicited muscle compound
potentials in the abductor digiti minimi mus-
cle were reduced to 0.6 mV. Antidromic sen-
sory nerve action potentials could not be
elicited in the right ulnar nerve with stimula-
tion at the wrist or proximal to the elbow.
Electromyography disclosed signs of chronic
neurogenic changes in all muscles supplied
by the right ulnar nerve. Clinically and
electrophysiologically the diagnosis of cubital
tunnel syndrome was made.
T1 weighted MRI of the right upper arm

and elbow (figure A-D) showed a fusiform
enlargement of the ulnar nerve, with an
extension from 6.5 cm proximal to 2 cm dis-
tal of the olecranon. The largest axial
diameter of the nerve tumour was 2.3 cm.
The coronal section showed serpentiform
fibrous components within the nerve (figure
A). On the axial section through the upper
arm 6 cm proximal to the olecranon, circular
structures of fatty and fibrous tissue could be
seen within the nerve (figure B). The nerve
had its largest diameter within the sulcus
nervi ulnaris and mainly consisted of fibrous
tissue, with a bulb-like configuration on the
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axial slice (figure C). At the entrance to the
cubital tunnel, the nerve was compressed by
the transverse fibres of the arcuate ligament
(figure A and D). Here, the nerve seemed
pathologically hypointense, indicating a fi-
brous degeneration of the nerve induced by
compression. In T1 weighted MRI of the
forearm, the ulnar nerve was surrounded by
fatty tissue and had a normal diameter in its
course along the forearm. The flexor digito-
rum profundus and flexor carpi ulnaris were
found to be increased in volume and had a
high content of intramuscular fat (figure E).
In the distal forearm, fatty tissue infiltrated
the spaces between the tendons and the mus-
cle bellies. The blood vessels were of normal
diameter.
The patient has a non-hereditary congeni-

tal malformation, with a combination of a

slowly progressive fibrolipomatous hamar-
tomatous tumour of the ulnar nerve at an
unusal location in the elbow region, unusual
macrodactyly of a single finger, and lipoma-
tous dystrophy with enlargement of ulnar
forearm flexors and hypothenar. The causal
relation between fibrolipomatous hamar-
toma, macrodactyly, and lipomatous macro-
dystrophy of soft tissues remains obscure.
Besides others, a neurogenic cause has been
discussed on the basis of findings in
neurofibromatosis.3

Fibrolipomatous hamartoma is usually
located in the distal median nerve and causes
carpal tunnel syndrome.1 2 4 Only one case of
fibrolipomatous hamartoma proximal to the
elbow, in the brachial plexus, has been
described before.5 In our patient, MRI
detected an enlarged flexor carpi ulnaris

muscle and a thick ulnar nerve as a previously
unmentioned combined cause of a clinically
relevant ulnar nerve entrapment in the proxi-
mal and distal part of the cubital tunnel. The
proximal fibro-osseous tunnel is formed by
the medial collateral ligament and the distal
sulcus nervi ulnaris; the distal part of the
tunnel is formed by the humeral and ulnar
insertions of the flexor carpi ulnaris muscle
and the arcuate ligament. Furthermore, the
massively thickened nerve can also be me-
chanically lesioned within the sulcus nervi
ulnaris by flexion-extension movements in
the elbow.
The diVerential diagnosis of a palpable,

unilocal fusiform nerve enlargement com-
prises fibrolipomatous hamartoma, lipomas
within the nerve sheath, and segmental or
plexiform neurofibromatosis. In our patient,

(A) T1 weighted (TR 660 ms/TE 18 ms) coronal MRI through the right
elbow which shows the serpentiform course of the fibrous component of the
fibrolipomatous hamartoma of the ulnar nerve (white star). (B-D) Axial
T1 weighted (TR 660 ms /TE 18 ms, contrast enhanced) sections through
the upper arm and elbow.Within the sheaths of the fusiform nerve,
circular structures of fatty and fibrous tissue (white arrow in B, 6 cm
proximal to the olecranon) and fibrous tissue of bulb-like shape (white
arrow in C, within the sulcus nervi ulnaris) can be seen. At the entrance to
the cubital tunnel the nerve appears very hypointense, indicating a fibrous
degeneration of the nerve induced by compression under the arcuate
ligament (white arrow in A and D). (E) T1 weighted (SE, TR 360 ms,
TE 15 ms) coronal MRI through the forearm, with enlarged, fat infiltrated
flexor digitorum profundus and hypothenar muscle and fat infiltration into
the spaces between the tendons and the muscle bellies in the distal forearm.
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MRI disclosed serpentiform nerve fascicles
surrounded and separated by fibrous and
fatty tissue within the expanded nerve sheath
as typical features of fibrolipomatous
hamartoma.2 4 Fibrolipomatous hamartoma
can clearly be distinguished from lipomas
within the nerve sheath, which are character-
istic focal masses that dislocate and compress
the normal nerve bundles,6 and from segmen-
tal and plexiform neurofibromatosis, in which
the neurofibroma has MRI signal characteris-
tics of soft tissue and not of fat. Furthermore,
in plexiform neurofibromatosis, the tortuous
nerve is studded by small tumours.6 7 The
unique features of fibrolipomatous hamar-
toma as identified by MRI , allow the identi-
fication of this benign nerve tumour preop-
eratively. This facilitates the decision to
decompress aVected nerves at the preferential
sites of nerve entrapment and helps to avoid
diagnostic nerve biopsy or even resection of
an ambiguous nerve tumour.
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Ipsilateral mydriasis in focal
occipitotemporal seizures

Occipital epilepsy is characterised by seizures
which usually begin with oculomotor or
elementary visual symptoms and often spread
to other cortical and subcortical regions. We
think that the present case report is of
particular interest because of the nature of
partial status comprising positive (clonic jerks
of eyes and left face) and negative motor
components (left hemiplegia) with dilatation
of the right pupil; these clinical features were
shown to be related to a lesion in the right
occipital lobe by MRI and EEG. To our
knowledge, the association of these data has
not been previously reported.
A 37 year old man had a history of chronic

renal failure due to an idiopathic mesangi-
ocapillary glomerulonephritis since he was 20
years old. He underwent a renal transplanta-
tion which was unsuccessful because of an
arterial thrombosis. Two years later, a second
kidney was transplanted to the patient.
Shortly afterwards, while he was immunosup-
pressed with steroids and azathioprine, he
had a Listeria monocitogenesmeningoencepha-
litis. Treated promptly with ampicilline, he

had an excellent outcome, except for recur-
rent generalised seizures due to a residual
lesion in the right occipital lobe, shown by
CT. The patient was treated with oral 100 mg
phenytoin thrice daily and required haemo-
dialysis because of the progressive worsening
of his renal function owing to chronic organ
rejection. One year later, he was admitted to
our hospital because of fever of unknown ori-
gin. A few days after admission, he developed
a focal status epilepticus characterised by
stupor, tonic deviation of the head and clonic
jerks of the eyes to the left, full dilatation of
the right pupil with sluggish reaction to light,
clonic movements of the left face, and left
hemiplegia with hyperreflexia and extensor
plantar response. No previous clonic move-
ments were seen on plegic limbs. Meanwhile,
left pupil responses remained normal. Labo-
ratory studies showed evidence of chronic
renal failure and the serum concentrations of
phenytoin were 5 µg/ml (reference range 8-20
µg/ml). After intravenous administration of
1000 mg diphenylhydantoin, the seizures
stopped and simultaneously the pupillary
dilatation disappeared. Thereafter, pupillary
assessment showed no abnormalities. A left
hemiparesis and extensor plantar response
were transient postictal findings. A long TR/
long TE (2000/80) MRI showed a fairly well
defined area of hyperintensity on the right
occipital lobe, without any sign of a mass
eVect (figure). Lumbar puncture disclosed a
clear CSF under normal opening pressure,
with no pleocytosis and containing normal
amounts of glucose and proteins; microbio-
logical studies were negative. Several hours
after the status had finished, an EEG
disclosed sharp spikes and slow waves over
the right temporo-occipital region. Fever
responded to empirical antibiotic therapy.
The clinical course was uncomplicated and
the patient continued on phenytoin, being
free from seizures after one year of follow up.
Our patient showed a focal status epilepti-

cus with right pupillary dilatation and tonic
deviation of the eyes and head to the left;
other associated clinical features were clonic
movements of the left face and left hemiple-
gia. All these phenomena disappeared dra-
matically on phenytoin treatment, thus indi-
cating their epileptic pathogenesis. Although
an ictal EEG was not recorded, major

although indirect arguments in favour of a
right occipitotemporal onset are the interictal
EEG spikes as well as the MRI lesion located
on that area.
Hemiplegia may be a well known negative

ictal phenomenon.1 Its association with clonic
movements at other levels, as seen in our
patient, suggests its ictal mechanism. The
absence of previous convulsions on plegic
areas further supports that idea. The con-
comitance of clonic and atonic seizures has
only been previously described in a few series
and is a very uncommon clinical pattern.
However, it is diYcult to ascertain that such
paresis in this case is directly due to neuronal
discharges. Postictal (Todd’s) paralysis may
appear in the context of partial status epilep-
ticus, probably due to local fluid changes and
this could be another explanation for the
hemiplegia in our patient.
Unilateral mydriasis during fits should

arouse the suspiction of brain herniation and
proper imaging studies should be performed
to rule out such a possibility, and that was the
case in our patient. Only eight cases with ictal
mydriasis have been reported as far as we
know. Five patients showed the pupil abnor-
mality contralateral to the epileptic scalp
EEG focus and three had ipsilateral
mydriasis.2

The exact pathophysiology of pupil
changes during seizures remains unclear; it
has been stated that miosis would represent
an excitatory component3 whereas dilatation
would be interpreted as a negative ictal
phenomenon.1 Descending inhibition of the
Edinger-Westphal nucleus would result in
pupillary dilatation and impairment of the
pupillary light reflex; this could be mediated
by leu-enkephalin fibres which may produce
pronounced inhibition of this nucleus in
experimental studies.4 Animal experiments
performed in macaques showed that electri-
cal stimulation of the anterior occipital lobe
produced contralateral ocular deviation with
asymmetric dilatation of both pupils that was
greater in the homolateral eye5; these features
were found in our patient, although we did
not see changes in the diameter of the left
pupil and the reason for this disparity is
unknown. This finding was by contrast with
the contralateral mydriasis obtained when the
frontal eye field was stimulated5 and in
patients with frontal epilepsy. The exact ana-
tomical basis for the changes in pupil
diameter during fits remains to be elucidated
although the reports and experiments com-
mented on herein, including our case,
indicate that an ictal pupil dilatation found in
a patient with contralateral epileptic move-
ments suggest occipitotemporal pathology on
the same side as the mydriasis; if all these
changes are ipsilateral, a frontal lesion should
be suspected on the opposite side.
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A long TR/long TE (2000/80) MRI showing a
fairly well defined area of hyperintensity on the
right occipital lobe.
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Parkinson’s disease and tumour in the
supplementary motor area: a
re-evaluation

In 1988 Straube and Sigel1 reported on a 56
year old patient with a bilateral Parkinson´s
syndrome, including resting tremor, rigidity,
bradykinesia, and a favourable response to
levodopa medication, starting at the age of 51
years. This patient was discovered to have a
tumour (low grade astrocytoma grade II-III)
in the left hemisphere, mainly involving the
supplementary motor area. Based on the low
chance that both Parkinson’s disease and
astrocytoma occurred at the same time in this
young patient (estimated probability
0.005%–0.1%), it was postulated that the
tumour in the supplementary motor area
induced the bilateral parkinsonian syndrome,
although the levodopa responsiveness was
unusual. Importantly, however, the supple-
mentary motor area is considered to repre-
sent one of the critical motor areas which are
establishing the motor circuit through the
basal ganglia.2 3 We now report that this
patient has idiopathic Parkinson´s disease
independently of astrocytoma grade II.
The patient is now 65 years of age. She has

typical Parkinson’s disease, featured by
bradykinesia, rigidity, and resting tremor pre-
dominantly on the left side. She has re-
sponded favourably and continuously to
levodopa over the past five years.
Her daily medication at the report of 1988

was 400 mg levodopa (plus decarboxylase
inhibitor) and 12.5 mg bromocriptin. Her
medication now consists of a combination
therapy of 400 mg levodopa (plus decarboxy-

lase inhibitor) and 1 mg pergolide per day.
Currently, she has developed biphasic motor
fluctuations, and biphasic and peak of dose
dyskinesia on both sides (predominantly left)
and nocturnal akinesia. Testing with apomor-
phine (3 mg subcutaneously) disclosed a
positive dopaminergic response according to
the criteria previously published.4 5

Her astrocytoma grade II was treated suc-
cessfully with iodide-125 seeds in the tu-
mour. She currently presents with a cyst in
her supplementary motor area. Over the past
two years there was regrowth of the tumour
(anaplastic astrocytoma, grade WHO III).
She was retreated with a cause trial of x rays
and cortisone. Under this treatment, her par-
kinsonian syndrome (shuZing gait, resting
tremor, on-oV fluctuations, freezing epi-
sodes) deteriorated transiently for about 10
weeks. This deterioation seemed to distinctly
exceed potential x ray/cortisone induced side
eVects, as for instance manifested by fatigue
and equilibrium disturbances. After cessation
of the treatment, the parkinsonism gradually
improved to the previous stage over a period
of six months in combination with increased
levodopa/dopamine agonist dosages.

Single photon emission computed tomog-
raphy (SPECT) investigations performed
with [I-123]IPT (N-(3-iodopropen-2-yl)-2â-
carbomethoxy-3â-(4-chlorophenyl) tropane,
a cocaine analogue with high aYnity for the
presynaptic dopamine transporter,6 7 dis-
played greatly reduced striatal binding of the
radioligand. Compared with age matched
controls specific [I-123]IPT binding was sig-
nificantly reduced with more pronounced
decrease of tracer accumulation in the
putamen than in the caudate. Two SPECT
scans were performed at an interval of 12
months. Both studies disclosed findings com-
patible with idiopathic Parkinson’s disease
(figure, table).8 Multiple system atrophy, pro-
gressive supranuclear palsy, and other atypi-
cal Parkinson’s disease syndromes were
excluded by clinical and MRI criteria. Addi-
tionally, an iodobenzamide (IBZM) SPECT
showed normal, striatal D2 receptor binding,
compatible with the diagnosis of idiopathic
Parkinson’s disease.9

In conclusion, the proposal of the previous
report1 that a tumour in the supplementary
motor area may cause a parkinsonian syn-
drome is withdrawn. At present we are not

Spect-IPT values

March 1995 March 1996 Age matched controls

Striatum left 3.1 3.1
Striatum right 3.0 2.6
Mean (SD) 3.0 2.9 7.3 (1.3)

Caudate left 4.5 3.9
Caudate right 4.2 3.7
Mean (SD) 4.4 3.8 8.6 (1.4)

Putamen left 1.8 2.7
Putamen right 2.2 1.7
Mean (SD) 2.0 2.2 6.5 (1.4)

SPECT was performed 90 to 120 minutes after injection of 150 MBq IPT. After reconstruction by filtered
backprojection transverse slices corrected for attentuation were realigned parallel to the AC-PC line. For
semiquantitative evaluation of specific (I-123)IPT binding ratios beween striatum, caudate, putamen, and
background regions were calculated. Specific uptake ratios were defined as mean counts per pixel in the
respective region of interest minus mean counts in a background region divided by the mean counts in the
background region. The uptake ratios obtained in the patient studies and in age matched controls are listed
in the table. The increased IPT binding in the left putamen in the 1996 study is most probably due to an
artefact caused by a spot of high background activity accidentally located around the putamenal region of
interest in this investigation.

Compared with a representative control (A) the SPECT study of the patient showed profoundly reduced striatal IPT uptake (B). The decrease of specific
IPT uptake was more pronounced in the putamen than in the caudate.
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aware of a case reporting a levodopa respon-
sive parkinsonian syndrome with a tumour in
the supplementary motor area. Certainly, the
criteria “responsiveness to dopaminergic
drugs” may help to diVerentiate tumour
induced parkinsonism from the concomittant
idiopathic disease.4 5 Interestingly, Dick and
coworkers reported on a patient with an
infarct in the supplementary motor area, who
had bradykinesia, but not from rigiditiy,
which may suggest that the symptom “rigid-
ity” may be suitable to diVerentiate tumour-
induced versus concomittant parkinsonian
syndrome.10 Furthermore, in rare cases, in
which patients with parkinsonism with CNS
tumours respond favourably to dopaminergic
medication (to our knowledge only one case
report11), modern imaging techniques with
specific ligands to presynaptic terminals of
the nigrostriatal pathway further aid in diVer-
entiating between a tumour induced syn-
drome and comorbidity.
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Hereditary neuromyotonia: a mouse
model associated with deficiency or
increased gene dosage of the PMP22
gene

Neuromyotonia is characterised by increased
muscle stiVness caused by hyperactivity of
motor units. Clinical characteristics are
increased stiVness and cramping on intended
muscle contraction, slowed relaxation, and
myokymia.1 2 Neuromyotonia is a heterogene-
ous condition.3 In the acquired form, autoim-
munity against peripheral nerves seems to
play a pathogenic part. Neuromyotonia may
occasionally follow immune mediated
polyneuropathy.4 Antibodies against voltage
gated potassium channels have been detected
in some cases.5 In the hereditary forms, neu-
romyotonia may occur in isolation6–8 or in
association with hereditary neuropathies.3 9 10

We here report on neuromyotonia developing
in aged mice homozygously deficient for or
carrying an increased gene dosage of PMP22.
Null mutants display a severe dysmyelinating
neuropathy characterised by tomacula forma-
tion and subsequent myelin degeneration
resembling human hereditary neuropathy
with pressure palsies (HNPP).11 Nerve con-
duction studies show a profound slowing11

and repetitive compound muscle action
potentials (CMAPs). Despite these profound

peripheral nerve abnormalities, mice did not
show overactivity up to 12 months. Between
the ages of 12 and 14 months, we found pro-
gressive overactivity with tonic stretching of
the hind limbs and increased cramping of the
small foot muscles augmented on voluntary
contraction, and generalised myokymia in-
cluding the whisker muscles in all three
PMP22 deficient mice examined.These signs
persisted during general anaesthesia. On nee-
dle EMG, we found serial high frequency
bursts of motor units in the gastrocnemius,
quadriceps, and small foot muscles (figure,
A). Some of the discharges were doublets,
triplets, or multiplets (figure, A and B). In
addition, we found continuous myokymic
muscle fibre activity (figure, B). Sciatic nerve
transsection at the sciatic notch did not abol-
ish the overactivity indicating a peripheral
nerve generator. In five 14-18 month old
mice heterozygously deficient for the expres-
sion of PMP22 and with the typical electro-
physiological signs of a dysmyelinating neu-
ropathy, we found neuromyotonia only in one
out of three animals at a single site in the gas-
trocnemius muscle. We also found severe
neuromyotonia in a transgenic mouse model
with an increased PMP22 gene dosage at one
year of age (data not shown). These overex-
pressing mice have a severe hypomyelinating
neuropathy in which Schwann cell develop-
ment is arrested in a hyperproliferative and
premyelination-like state.12 This suggests that
the occurence of neuromyotonia is linked to
the PMP22 gene dosage. We did not find
abnormal nerve conduction, repetitive
CMAP or neuromyotonia in four 13 month
old control mice with normal PMP22 expres-
sion.

EMG recordings from a 14 month old mouse homozygously deficient for the expression of the
peripheral myelin protein PMP22. The mouse was anaesthetised with Hypnorm (Janssen, Beerse,
Belgium) and investigated using a Tönnies electromyograph with a concentric needle electrode
(Medelec DFC25, 0.3 mm diameter, recording area 0.019 mm2). (A) Multiplet discharges in the
small foot muscles. (B) Representative recording of myokymic discharges and doublets from another
mouse (PMP22 -/-). There was abundant myokymic motor activity, but no voluntary limb
movements during these recordings.
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This is the first demonstration of neuro-
myotonia in a genetically engineered animal
model of a hereditary neuropathy with a
defined gene defect. Our finding may eventu-
ally help to define the pathogenesis and mode
of treatment of hereditary forms of human
neuromyotonia.
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Anaphylactoid reaction to intravenous
methylprednisolone in a patient with
multiple sclerosis

Exacerbations in multiple sclerosis are
treated with short courses of high dose
intravenous methylprednisolone. Treatment
with intravenous methylprednisolone has
mainly minor side eVects such as transient
flushing, a brief disturbance of taste, insom-
nia, and mild weight gain.1 An anaphylactoid
reaction after intravenous methylpred-
nisolone treatment has been described in only
one patient with multiple sclerosis.2 We
report on a patient with multiple sclerosis
who developed an anaphylactoid reaction on
high dose intravenous methylprednisolone
treatment. Additional investigations were
performed to elucidate the mechanism of this
reaction to intravenous methylprednisolone.

A 44 year old woman was admitted to our
clinic because of progressive multiple sclero-
sis. One year before admission she had devel-
oped paresis of the legs, and subsequently of
the arms. She became incontinent for urine
and faeces. On admission she also com-
plained of numb feelings and muscle cramps
in her legs. The medical history mentioned
hypertension for which she used propranolol
and hydrochlorothiazide. The family history
was negative for multiple sclerosis. On
examination there was vertical nystagmus,
slight paresis of the arms, paraplegia, incoor-
dination of the arms, and loss of sensation
from a mid-thoracic level. The tendon
reflexes of the legs were very brisk, and both
plantar responses were extensor. Examin-
ation of CSF showed eight white cells/mm3

(all lymphocytes), and an intrathecal produc-
tion of IgG and IgM. Brain MRI and the cer-
vical part of the spinal cord showed multiple
white matter lesions. Additional investiga-
tions excluded other diseases—for example,
borreliosis and lupus erythematosus. A 10
day treatment with daily administration of
1000 mg intravenous methylprednisolone
was started.Methylprednisolone was given in
its injectable form, methylprednisolone so-
dium succinate, which hydrolyses to methyl-
prednisolone in the body. The infusion
period was one hour. Because of cystitis she
also received trimethoprim. One day after the
intravenous methylprednisolone course had
ended, the patient developed generalised
urticaria which disappeared after a few days,
and which could have been induced by either
drug. After informed consent of the patient it
was decided to give another course, as the
intravenous methylprednisolone course im-
proved her multiple sclerosis. To guarantee
minimal risk, we gave 1000 mg intravenous
methylprednisolone under close monitoring.
After the first infusion there was a reactiva-
tion of the skin rash, and diYculty with swal-
lowing and breathing, suspicious of an-
gioedema. Clemastine was given
intravenously, after which the symptoms
immediately resolved. Because of clinical
improvement, therapy was continued with a
1000 mg dose of intravenous methylpred-
nisolone divided into two, again under close
monitoring. No symptoms developed. The
next day we gave the full 1000 mg dose after
which the patient developed dyspnoea. We
waited two days and reintroduced
intravenous methylprednisolone therapy in
divided doses. After the second dose the
patient again became short of breath, needing
4.0 mg intravenous clemastine. We decided
to give the patient the next two doses of 500
mg intravenous methylprednisolone followed
by 4.0 mg intravenous clemastine, and no
symptoms developed.
A skin reaction and histamine release test

were performed to elucidate the pathogenesis
of the reactions. Our patient developed a skin
reaction of 5.5 mm after subcutaneous injec-
tion of methylprednisolone (1.0 ml 5%
methylprednisolone in isotonic saline). How-
ever, when the same solution was subcutane-
ously injected in nine healthy volunteers, skin
reactions appeared with a mean diameter of 8
mm, ranging from 5.5 to 11.5 mm.
To determine if the patient’s adverse reac-

tions to methylprednisolone were IgE medi-
ated, a blood sample was drawn and depleted
of erythrocytes. This preparation was used for
histamine release testing, according to the
procedure described by Lichtenstein and
Osler.3 A large amount of methylpred-
nisolone (more than 250 µg/test) resulted in

basophilic histamine release. However, this
positive result was also found when leuco-
cytes from two healthy donors were used.
To determine whether high plasma con-

centrations of methylprednisolone might ex-
plain the reactions found, we measured blood
samples which had been taken during a day of
intravenous methylprednisolone treatment.
Reversed phase high performance liquid
chromatography was used for the analysis of
methylprednisolone and methylprednisolone
sodium succinate. Methylprednisolone so-
dium succinate declined with a half life of 20
minutes leading to methylprednisolone con-
centrations not exceeding 6.5 mg/l , which is
less than those measured in patients receiving
high dose intravenous methylprednisolone
with no adverse reactions.4

Reviewing the literature we found only one
case report of a patient with multiple sclero-
sis who developed an anaphylactoid reaction
to intravenous methylprednisolone.2 This
patient had a positive skin test for methyl-
prednisolone, and a radio allergosorbent test
(RAST) for IgE antibodies was positive. No
information regarding the RAST procedure
was mentioned.
Allergic reactions to oral or intravenously

administered corticosteroids in patients have
been found but occur infrequently (0.3% of
the patients).5 Risk factors for developing
allergic reactions after receiving intravenous
methylprednisolone are asthma and aspirin
intolerance.6 Our patient had no history of
asthma or other allergic diseases.
Skin tests have been used to investigate the

nature of side eVects to intravenous
methylprednisolone.6 We showed that skin
tests are unreliable as they also gave positive
reactions in the healthy volunteers.
The “allergic” reactions are probably not

based on an IgE mediated allergy, but could
have been caused by fast administration of
methylprednisolone leading to high plasma
concentrations. However, raised concentra-
tions were not found.4 The histamine release
reaction for methylprednisolone sodium suc-
cinate was not indicative of an IgE mediated
reaction. The clinical reaction is possibly due
to a (dose related) toxic eVect of methylpred-
nisolone on the basophil granulocytes.
In conclusion, the clinical symptoms which

developed during high dose intravenous
methylprednisolone are rare, but can be dan-
gerous.Therefore, patients with multiple scle-
rosis who receive an intravenous methylpred-
nisolone treatment for the first time should be
carefully monitored. According to this case
the mechanism of the reaction seems to be
IgE independent, and may have been induced
by toxic concentrations of methylpred-
nisolone on the basophil granulocytes. Skin
testing with methylprednisolone is unreliable,
and should be interpreted with care.
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CORRESPONDENCE

Unilateral auditory hallucinations: ear
or brain?

Brasić and Perry1 convincingly describe a boy
with unilateral otopathic auditory hallucina-
tions. However, their literature review is very
misleading, postulating dubious CNS causes
for auditory hallucinations other than from a
hyperactive ear. They also do not cite a
relevant prior case.
Their paper starts: “Unilateral auditory

hallucinations...are associated with contralat-
eral CNS lesions”. Their only supporting ref-
erence is Toulouse (1892), who reviewed four
adults with neurological disease and unilat-
eral auditory hallucinations, allegedly of cor-
tical origin. These turned out to be anything
but. One case (Regis, 1881) had voices in his
left ear aggravated by alcohol, sounds of a bell
and water in his right, impaired hearing in his
left ear (thought by Toulouse to be of cortical
origin!); the 1888 case had bilateral auditory
hallucinations, worse on the left, abolished by
blocking oV the ear which was full of pus; the
1890 case, an alcoholic wine merchant, had
bilateral noises (bells, whistles, rattles, etc)
which alternated and changed into voices in
his right ear, but there was no examination of
his ears or hearing; his 1892 case, also an
alcoholic wine merchant, heard voices in her
left ear, and had bilateral deafness from
chronic otitis media. Whatever other lesions
these four patients had, there were peripheral
lesions suYcient to trigger tinnitus and audi-
tory hallucinations, although in alcoholic
patients these can probably be triggered from
ears with relatively normal hearing.2 By con-
trast with these totally unconvincing cases of
non-otological cortical origin, Toulouse re-
viewed seven cases of unilateral auditory hal-
lucinations from homolateral ear disease, four
of which were particularly convincing as the
auditory hallucinations vanished (three
cases) or waned (one case) with eVective ear
treatment. Toulouse also noted cases with
quite diVerent auditory hallucinations in
opposite ears simultaneously; if of cortical
origin, a quite implausible degree of func-
tional hemispheric independence is shown.

Their next three references supposedly
show that auditory hallucinations are caused
by stimulatory phenomena in the CNS—
namely, epilepsy (Keshavan et al, 1992),
schizophrenia (Silbersweig et al, 1995), and
drugs (Ketter et al, 1996).
Keshavan et al reviewed musical hallucina-

tions. In epilepsy, they noted six cases from
Hecaen and Ropert in whom music occurred
as part of an epileptic aura, four of whom had
concomitant ear disease; three case reports
without structural brain lesions, two with
pronounced deafness, the third with attacks
of nausea and rotatory vertigo but no
otological investigations; three of Penfield’s
cases with brain tumours but no ear or hear-
ing examination. In one of these last three,
seizures were of a “new and curious type”,
including deafness, unilateral voices, and
music, starting two years after tumour
removal. Far from implicating the brain, this
review of musical hallucinations strongly
implicates the ear. Even if epileptic patients
are not known to have ear disease, this should
be suspected, as Jackson and Gowers estab-
lished last century that epilepsy can arise
from the ear.
In their PET study on hallucinating

schizophrenic patients, Silbersweig et al
found increased blood flow in the thalamus
and not the neocortex. This is not evidence
that auditory hallucinations are generated in
the brain; instead, it is consistent with
peripheral impulses funnelling up via the tha-
lamus.
The volunteers of Ketter et al “consistently

(29 out of 32 subjects) reported procaine
induced auditory hallucinations (unformed
buzzing, ringing, or electronic sounds)”.
They considered procaine a selective limbic
activator, even though no change in cerebral
blood flow corresponded to the “auditory
hallucinations”. In an ear, nose, and throat
clinic the above noises would definitely be
labelled tinnitus, and an obvious peripheral
cause usually found. In line with this,
procaine causes cochlear hyperactivation (in-
creased wave I and II amplitude in dogs)3; in
view of the link between epilepsy and the ear,
it is noteworthy that the EEG changed from
an awake pattern to seizure activity.
The1968 review of sensory deprivation by

Petrella et al was cited as an example of audi-
tory hallucinations from sensory disinhibiton.
I reviewed some of this literature,4 concluding
that for musical hallucinations there is as
much evidence for ear disease and labyrin-
thine hyperactivity as when they occur in all
other conditions and diseases. Deprivation is
a misnomer; in many experimental situations
white noise is used to mask environmental
sounds, whereas if all background noises are
reduced, normal subjects will start to have
tinnitus. I recently tested a 16 year old
dyslexic patient who had never known silence
(“silence has a permanent noise running
through it”), yet had never complained of
tinnitus. Sensory depravation is more likely
than deprivation, as in fact misprinted!1

A similar case to that of Brasić and Perry1

throws considerable light on pathophysiologi-
cal processes involved. Both were tormented
by voices of devils while having symptoms of
unilateral ear disease; saw devils and animals
interchanging; had fiery visions (fire sur-
rounded by cockroaches, devil transforming
into burning wisp of straw); possible fluid in
one middle ear (blocked grommet plus
air-bone gap; filthy discharge from one ear).
Conspicuously omitted1 was any mention of
tinnitus, the most likely generator of the

auditory hallucinations. Fortunately, the
other case was Martin Luther,5 who clearly
described ringing in his ears, unendurable
buzzing, thundering, cracks, thumps, etc.
Once, he had a musical hallucination (bells of
specific churches) while awake in bed be-
cause of noises in his head. Curiously, Luther
did not have a simple demonic or religious
explanation for his torments. Instead he
blamed Satan for his Meniere’s symptoms
(headache, episodic vertigo, tinnitus), which
in turn he recognised caused his hallucina-
tions. In fact his symptoms were typical of
otosyphilis, and there was good evidence that
he had “French disease”.
If Brasić and Perry still assert a CNS origin

for auditory hallucinations they need an
original case report, not reviews or secondary
sources. Repeated appeals for non-otological
neurological musical hallucinations have
failed5 (suggested cases with brainstem le-
sions were also deaf). I would now like to
broaden the challenge to cover auditory
hallucinations as well. Unless someone can
come up quickly with a case of auditory hal-
lucination due to a clear neurological lesion
in someone with normal ears and hearing, the
only proved cause of auditory hallucinations
is otological.

A G GORDON
32 Love Walk, London SE5 8AD,UK
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Brasić and Perry reply:
Gordon conjectures that otological pathology
is the necessary and suYcient condition for
auditory hallucinations. We disagree. We
hypothesise that auditory hallucinations have
many aetiologies which can be classified as
otological, neurological, neuropsychiatric,
and combined. Auditory hallucinations may
result from the multiple eVects of otopathol-
ogy, such as altered signal transduction in
hair cells.1 For example, in response to mini-
mal environmental stimuli, diseased cochlear
hair cells may generate random frequencies
producing white noise perceived as tinnitus in
some persons. Auditory hallucinations may
also result from neurological illnesses,2 in-
cluding after right temporal lobectomy for
intracerebral hemorrhage without seizures.3

We are preparing a manuscript concerning
auditory hallucinations in neurological disor-
ders. Auditory hallucinations due to neu-
ropsychiatric disorders are being studied,
particularly in schizophrenia. On functional
MRI, two patients with schizophrenia experi-
encing auditory hallucinations showed re-
duced responses of the temporal cortex to
external auditory stimuli. Therefore, auditory
hallucinations in some patients with schizo-
phrenia may correspond with maximal acti-
vation of the auditory association cortex.4

The physiology of thinking in words was
assessed utilising PET in six persons with
schizophrenia who experienced auditory hal-
lucinations, six persons with schizophrenia
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who did not experience auditory hallucina-
tions, and six normal controls. Imagining
sentences spoken by another person activated
the left middle temporal gyrus and rostral
supplementary motor area of normal controls
and schizophrenic patients without auditory
hallucinations, but not schizophrenic patients
with auditory hallucinations. Thus, some
people with schizophrenia with auditory hal-
lucinations seem to lack activation of portions
of the brain associated with the monitoring of
inner speech.5 These reports suggest that
auditory hallucinations in schizophrenia are
correlated with physiological abnormalities of
regional cerebral blood flow in the left
auditory association cortex and rostral sup-
plementary motor area. Auditory hallucina-
tions also are associated with combinations of
otological, neurological, and neuropsychiat-
ric disorders. For example, our patient had
conductive hearing loss, bilateral tinnitus,
and psychosis.2 We agree with Gordon that a
thorough otological history and examination
including audiology is a necessary compo-
nent of the assessment of a person with audi-
tory hallucinations.

JAMES ROBERT BRASICu
richard perry

Department of Psychiatry, Bellevue Hospital Center,
New York University School of Medicine, New York,

New York, USA

Correspondence to: Dr Brasić, Department of Psy-
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Cu/Zn superoxide dismutase gene
mutations in amyotrophic lateral
sclerosis: correlation between genotype
and clinical features

We refer to the article by Radunović et al1 and
the kindred referred to in this article and in
the article by Cleveland et al2 as the Austral-
ian superoxide dismutase (SOD1) Gly37Arg
familial amyotrophic lateral sclerosis (FALS)
kindred. It did seem extraordinary that the
same mutation should produce such different
disease phenotypes in two separate conti-
nents. Investigations in Australia, subsequent
to the publication of the paper by Cleveland
et al,2 identified the mutation in this family as
His43Arg, not Gly37Arg. The mutation was
identified as H43R by heterozygote sequenc-
ing and sequencing of the single strand
conformation polymorphism (SSCP) seen in
exon 2 from several aVected family members
from the kindred. The original designation of
the kindred as Gly37Arg must have arisen
from a sample mix up between Western Aus-
tralia, North Carolina, and Chicago. It is a
relief to those of us living in Australia that this

country may not after all pose an extra hazard
to those carrying this SOD1 mutation. The
clarification of the mutation in the family
adds further weight to the data showing that
diVerent mutations may to some extent
correlate with diVerent rates of progression of
FALS. The kindred has been reported
correctly as His43Arg by Juneja et al.3 It is a
particularly large kindred with over 500
known family members, There are 20 cases of
FALS known to date, and 87 persons at 50%
risk of having inherited the family mutation.
The family is so large that on its own it repre-
sents a significant problem for genetic coun-
selling in Western Australia. Twenty family
members have received presymptomatic di-
agnosis in a Huntington’s-like protocol based
on the results of SSCP detection of the exon
2 mutation.
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Radunović and Leigh reply:
We are grateful to Drs Laing and Siddique for
pointing out the error in the designation of
the Australian His43Arg kindred as
Gly37Arg. A Gly37Arg kindred with different
phenotype to the American one,1 however,
exists in Turkey.2 We are therefore still
concerned that it is too early to predict
particular ALS phenotypes based on the site
of a CuZnSOD gene mutation. We are also
worried about the lack of clinical information
provided in reports on the CuZnSOD gene
mutations, and a lack of evidence as to where
these kindreds come from. For example, it is
very likely that the Gly37Arg kindred re-
ported by Juneja et al 1 is the same one as
reported by Cudkowicz et al.3 All this creates
confusion and we would like to see a central-
ised pedigree database established where
detailed but anonymous phenotype and
genotype data can be deposited and accessed.
It is only by collating all of the available
information that comments on prognosis can
be made.
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BOOK REVIEWS

Multiple Sclerosis. Clinical and
pathogenetic basis. Edited by CEDRIC S

RAINE, HENRY F MCFARLAND AND WALLACE W

TOURTELLOTTE. (Pp 426 £125.00). London:
Chapman and Hall, 1997. ISBN:
412308908.

The modern day neurologist attempting to
maintain a semblance of current knowledge
on multiple sclerosis has an awesome task
ahead of him. A brief perusal of Medline will
give him some idea of the size of the task
ahead, as one of the most written about sub-
jects in the neurological periodicals, articles
number in their thousands every year and
seem to be rising at an exponential rate. I
oVer my respects to anyone attempting to
produce a comprehensive text book to
provide a synopsis of current theories on the
disease particularly since they seem to
become out of date with alarming alacrity,
however this is certainly one of the best
around. These days that is no idle statement
since the number of textbooks like the
number of published articles has increased
substantially and the resultant competition is
intense.
This books aims to provide a comprehen-

sive text for contemporary theories on the
aetiology of multiple sclerosis and current
management. In a huge subject with a huge
amount of raw material it has been appropri-
ately selective with a high standard of editing
and manages to deliver the essence of clinical
practice in a single volume. It is divided into
four parts covering clinical parameters, neu-
ropathology and aetiology and symptomatic
and disease modifying treatments. It has an
international board of well respected con-
tributors who provide a good balance of
science and general practice and is well
illustrated and referenced.
AVective disorders, which seem to result in

one of the major sources of morbidity to
patients and their families in my experience
receives appropriate attention with an incisive
look into neuropsychological aspects by
Stephen Rao. This is characteristic of this
book whose editors have clearly thought hard
about every aspect of the disease, oVering
advice on counselling, interpreting trial data
and many other subjects that are often omit-
ted. For those who think that magnetic reso-
nance is the only imaging medium for multi-
ple sclerosis, David Miller explores the
relevance of positron emission tomography
and CT as well as exploring the relevance of
imaging abnormalities in monosymptomatic
disease and application as a surrogate marker
of disease activity in treatment trials under-
lining the fact that the relationship between
short term MRI activity and disability
remains uncertain. I also liked Weinshenkers
chapter on the natural history of multiple
sclerosis. The chapter on the relevance and
role of cerebrospinal fluid in the disease
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seems to be a little impenetrable, the section
on the epidemiology of epidemics seems to
hardly have changed in 20 years despite alter-
native published analysis and the slant on
disease modifying treatments is unsurpris-
ingly North American. However, overall this
is a book which I would recommend any
interested physician to have on their shelves
and it can do little else but enhance their
clinical practice.

NEIL ROBERTSON

Outcome after Head, Neck and Spinal
Trauma, a medical legal guide. Edited by
ROBERT MACFARLANE and DAVID G HARDY. (Pp
439; £75.00). Published by Butterworth
Heinemann, Oxford, 1997. ISBN
0-7506-2178-8.

Although from its title this is a book for the
neurosurgeon and orthopaedic surgeon, it
will, I am sure, prove invaluable for the medi-
cal neurologist and indeed for all those who
may be concerned with the eVects of trauma
on the central and peripheral nervous system.
In so far as each aspect of neurological

damage has its own author and chapter (and
there are 42 chapters), I feared that there
might be considerable overlap but fortunately,
this is not so. Whether this happy state of
aVairs results from firm action on the part of
the editors or great sense on the part of the
authors is not clear but I am sure that there
was some editorial control.
In preparing opinions which may be

needed in Court it is always well to be able to
back one’s opinions with appropriate litera-
ture and in this respect the book should prove
invaluable. There are references at the end of
each chapter which amount to 27 pages of
references in the book as a whole.

I am not sure if it was necessary in a book
of this nature to provide brief accounts of the
legal processes associated with personal
injury claims but I can understand why this
was done even if I do not entirely agree with
the decision. English legal processes are dealt
with in John Gleave’s excellent chapter “Liti-
gation and the Cauda Equina” but I cannot
really see why the legal process in America
appears, quite unexpectedly, at the end of the
chapter entitled “soft tissue injuries of the
face and mouth”.
This, however, is but a minor criticism of

an otherwise excellent book that should be on
the shelf of anyone who has to write medico-
legal reports on the eVects of trauma of the
head and spine.

DAVID SUMNER

Seizures and Epilepsy in the Elderly.
Edited by A JAMES ROWAN and R EUGENE

RAMSEY. (Pp 343). Published by
Butterworth-Heinemann, Oxford, 1997.

ISBN 0-7506-9622-2.

The incidence of epilepsy rises sharply over
the age of 60 and with an ever-increasing eld-
erly population, it is becoming an area of
increasing clinical and social importance.
The limitations of current knowledge, espe-
cially in relation to treatment and directions
for future clinical research, are considered in
a valuable penultimate chapter of this book,
that would have been well placed at the
beginning.
The book is divided into five sections: epi-

demiology; pathophysiology of aging and
relation to seizures; diagnosis; medical treat-

ment; and future directions. The epidemiol-
ogy is becoming increasingly understood and
is well summarised. There is a very good
chapter on pathological processes in elderly
people causing seizures and an excellent
theoretical and practical guide to falls in eld-
erly persons. In many chapters the book tends
to stray a little from its title and considers
more general problems of epilepsy with rela-
tively little that is specific to elderly people.
This probably reflects the paucity of pub-
lished information. It is, however, taken to
extremes in detailed chapters on alteration of
renal and glucose homeostasis in elderly per-
sons, which really only contain passing refer-
ences to epilepsy. Chapters on the diVerentia-
tion of pathological changes of EEG and
MRI in elderly people from age related
variants are highlights in the diagnosis
section. There are two chapters devoted to
status epilepticus in elderly people. They
contain valuable information but conflict in
various aspects partly because they use
diVerent classifications. The treatment sec-
tion has a strong emphasis on pharmacoki-
netics. Treatment is considered on a drug by
drug basis, including established and newer
drugs, essentially from an American perspec-
tive. More space is given to felbamate (not
available in the United Kingdom) than to any
other new drug.None of the (admittedly few)
comparative trials of drugs in elderly people is
mentioned and nowhere are guidelines for
treatment suggested.
This book is easy to read and has some very

useful chapters, but is patchy, which is
perhaps inevitable, given the current state of
knowledge.

MARK MANFORD
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