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imaging either with CT or MRI to rule out
mesial temporal infarcts should be manda-
tory before giving anticoagulant treatment.

We thank Dr K Niranjan Reddy for help in the
neuropsychological assessment of the patient.
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Hearing loss as a false localising sign in
raised intracranial pressure

Benign intracranial hypertension (BIH) is
an idiopathic disorder characterised by
headache and visual disturbances with
papilloedema (unilateral or bilateral), in
which a space occupying lesion or infective
processes have been excluded by neuro-
imaging, analysis of CSF, and additional
ancillary investigations. Recently this
J7ournal has carried a series of reports
describing rare associated cranial nerve
palsies.'-3 We report a case of left sided
hearing loss occurring in conjunction with
worsening symptoms of raised intracranial
pressure in a patient with established BIH
that resolved after lumbar puncture.

In December 1993, a 24 year old woman
presented to the eye casualty department
with a week's history of headache-worse
on bending-nausea with intermittent vom-
iting, and visual blurring. She had been tak-
ing oral contraceptives but there was no
other relevant drug or medical history.
Examination showed obesity (95 kg/155
cm), bilateral papilloedema, and normal
visual acuity although testing fields by con-
frontation showed a small central scotoma
affecting the right eye and decreased tempo-
ral fields in the left eye. Computed tomo-
graphy, brain MRI, and MR angiography
were normal. Lumbar puncture produced
clear and colourless CSF with an opening
pressure of 36 cm CSF. The CSF con-
stituents were normal, with a protein con-
centration of less than 0-1 g/l and 2 white
cells per cubic mm. The CSF glucose to
plasma ratio was normal. The following
peripheral blood indices were also normal:
full blood count, viscosity, urea and
electrolytes, liver function tests, thyroid
functions, creatine, protein, venereal disease
research laboratory test, and anticardiolipin
antibody. OKP-Humphrey field analysis
showed pronounced peripheral field
constriction. The initial management was

withdrawal of the oral contraceptive pill.
Diuretic treatment with chlorthalidone was
commenced and dietetic referral arranged.

These measures initially resulted in con-
siderable symptomatic improvement. After
several months, however, the headaches
recurred with increasing visual obscura-
tions. These symptoms progressed to daily
bilateral obscurations of vision for up to a
minute despite diuretic treatment. In asso-
ciation with this she had noted increasing
impairment of hearing in the left ear, with
no associated tinnitus, in the week before
readmission. Repeat neurological examina-
tion on readmission showed chronic papil-
loedema, with peripheral constriction of the
fields but normal visual acuity. Neuro-oto-
logical examination confirmed clinical hear-
ing loss in the left ear. The Weber test
lateralised to the right. The Rinne test was
positive bilaterally. Pure tone audiometry
showed a mild left sided conductive hearing
loss, with an air bone gap ranging between
5 and 20 dB at all frequencies tested (250
to 4000 Hz). Tympanometry showed nor-
mal middle ear pressure and compliance
bilaterally. Repeat lumbar puncture subse-
quently confirmed raised pressure of 29 cm
CSF. On the day after the lumbar puncture
the patient noted normalisation of the hear-
ing acuity in the left ear. Repeat audiometry
and tympanometry were performed showing
resolution of the previously noted mild con-
ductive hearing loss and unchanged tympa-
nometry.

Abducens nerve palsies are described in
between 9% and 36% of cases of benign
intracranial hypertension as false localising
signs. Other cranial nerve palsies occurring
with this disorder are rare, but oculomotor,
trochlear, trigeminal, and facial nerve
lesions have recently been reported."3 It has
been suggested that potential mechanisms
for these occurrences are direct compres-
sion of the nerve root by cerebral tissue,
traction of the nerve by caudal displacement
of the brainstem, or vascular disturbance as
a consequence of either of the above.'

In this case there was not only a close
relation between the worsening symptoms
of raised intracranial pressure and the
development of left sided hearing loss but
also rapid normalisation of hearing acuity
on reduction of the raised intracranial pres-
sure, suggesting that the hearing loss may
have been a pressure related phenomenon.
In the current case, however, the audiomet-
ric pattern was indicative of a conductive
hearing loss. A potential explanation is to
infer an increase in the perilymphatic fluid
pressure transmitted through the cochlear
aqueduct as a result of the rise in CSF pres-
sure. This might dampen the movement of
the stapedial footplate and of the round
window membrane giving a small conduc-
tive hearing loss. The alternative explana-
tion of a temporary coexistent middle ear
effusion is unlikely given the normal tympa-
nometry.

Although otological manifestations have
been previously reported in raised intra-
cranial pressure of varying aetiologies
including benign intracranial hyper-
tension,4-5 hearing loss is not normally con-
sidered in the context of false localising
signs. It may be under recognised given the
typically mild nature of the hearing loss'
and the wide prevalence of hearing loss in
the normal population.

In a series of 20 patients with benign
intracranial hypertension the commonest

otological manifestations were objective
pulsatile tinnitus and low frequency hearing
loss.4 Both these symptoms improved tran-
siently in all patients after lumbar puncture.
In the longer term these symptoms
responded well to weight reduction and
treatment with diuretics. Wider awareness
of this association will allow such patients to
avoid unnecessary investigation and benefit
from appropriate explanation and reassur-
ance.
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Bromate intoxication with polyneuro-
pathy

Acute bromate intoxication is a rare event
in neurological clinics. Previous reports
described renal failure and hearing deficit in
addition to nausea, vomiting, haemolytic
anaemia, depressed consciousness, and
seizure.' We report a woman who attempt-
ed suicide by taking a hair permanent wave
preparation. This resulted in acute bromate
intoxication and she developed renal failure,
deafness, and toxic polyneuropathy.
The 25 year old woman (body weight

57 kg) took 7-5 g sodium bromate in the
suicide attempt in 1992. Nausea, vomiting,
and diarrhoea developed rapidly. Stomach
lavage and irrigation by activated charcoal
were carried out at a local hospital. Tinnitus
and dizziness occurred five hours later, fol-
lowed by deafness. Blood urea nitrogen was
10 mg/dl (normal 7-20 mg/dl) and serum
creatinine 1-4 mg/dl (normal 0-5-1-2 mg/dl
for women). Oliguria was noted on the
second day, with blood urea nitrogen and
creatinine rising to 16 mg/dl and 3 mg/dl
respectively. The urine sediment disclosed
3-5 red blood cells per high power field
(normal 0-2), and 45-50 white blood cells
per high power field (normal <5 per high
power field). Proteinuria was present (pro-
tein >3 mg/dl but without casts). Serum
bromide (Br ) concentration was 85 ,ug/ml
(none present in normal subjects). Oliguria
was resistant to furosemide. On the third
day, serum urea nitrogen reached 48 mg/dl
and creatinine 9 3 mg/dl. Because of
deteriorating renal function she was referred
to the Veterans General Hospital and
received three courses of haemodialysis.
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Nerve conduction studies

Latency (ms) Velocity Amplitude (mV) Minimum F- SNAP amplitude
Nerve onset (mis) distallproximal latency (ms) (6uV)
Motor:
R median 4 0 44-3 7 0/6 7 30 4
Rulnar 4 0 54-4 6-7/7-1 28-9
Rperoneal 3 9 46-1 4-1/4 7 57-2
Rtibial 3-7 43 9 11-8/9-5 52-7

Sensory:
R sural 3 2 43-8 10-7
Rmedian 3 0 46-7 25-1
Rulnar 2 9 48-3 21-0
R radial 2 0 50 0 20-1

SNAP = Sensory nerve action potential; R = right.

Urine output increased to 2000 ml in the
next six days. Audiometry on the third day
suggested severe sensorineural hearing loss.
On day 7 she complained of prickling, tin-
gling, and numbness of the distal limbs,
extreme over the feet. The sensory prob-
lems became even worse two weeks later.
The patient was fully conscious but had a

severe hearing deficit. Her limbs were mov-

able but with generalised hyporeflexia, bilat-
eral plantar flexor responses, impaired
sensation to pinprick and light touch at the
distal end of the limbs, and intact position
and vibration sensations. Nerve conduction
studies performed one month later showed
decreased nerve conduction velocities and
reduced amplitude of compound muscle
action potentials and senory action poten-
tials in the limbs (table). No fibrillation
potentials or positive sharp waves were

found during needle electromyographic
examination. Seven months later the distal
limbs continued to be numb. Serum urea

nitrogen was 26 mg/dl and serum creatinine
was 2-2 mg/dl. The patient had recovered
from her sensory problems one year after
the ingestion. Six months later, muscular
strength, reactive tendon reflexes, and sen-

sation in all modalities were normal. She
could hear the telephone ringing without
aid. The sural nerve conduction studies
showed low amplitudes of sensory action
potential but normal latencies.

Bromate poisoning has occasionally been
described in the medical literature with
patients presenting with restlessness,
depressed consciousness, and generalised
convulsions. It is encountered mainly in
children who ingest the agent accidentally
and in adults who attempt suicide, and it
can produce serious nephrotoxic and
ototoxic sequelae.'-3 Hearing problems are

seemingly less severe in children, probably
because of the potential for neural regenera-
tion. Fatal events have mainly been ascribed
to acute renal failure.
The estimated lethal dose of potassium

bromate ranges from about 200 to 500
mg/kg of body weight, equivalent to 10 to
25 g per person of average body weight.
Our patient ingested about 7-5 g of sodium
bromate (130 mg/kg body weight), not
lethal but toxic enough to cause renal fail-
ure and deafness.

She had tinnitus soon after ingestion, and
deafness occurred five hours later. Renal
failure developed on the second day, and
oliguria responded poorly to diuretics.
Renal function improved after management
by haemodialysis but hearing was perma-
nently damaged. Renal biopsy was not per-

formed, but renal tubular necrosis in the
proximal convoluted tubules, interstitial
oedema, and inflammation have been

reported.' The pathology of the inner ear is
not known.
Our patient had prickling and numbness

of the limbs, seven days after ingestion.
This sensory discomfort lasted for one year,
longer than any previous report, and was

accompanied by muscular stretch hypore-
flexia. Nerve conduction studies confirmed
the clinical findings of sensorimotor
polyneuropathy.

Permanent cold wave setting solutions
contain a thioglycolate hair care lotion and
a bromate solution (either 2%-4% potas-
sium bromate or 10%-20% sodium bro-
mate).' The first makes the hair flexible by
changing the sulphur-sulphur (S-S) bonds
of keratin to sulphur-hydrogen (S-H)
bonds. The bromate then reoxidises the
S-H bonds to form different S-S bonds and
curl the hair. Like chlorate, a strong oxidis-
ing agent, bromate can interfere with S-H
groups in energy generation pathways to
result in methaemoglobinaemia, although
this may not be manifest.' As suggested by
Quick et al, the kidney and cochlea have
similar antigenicity.4

Spontaneous recovery may occur as a

possible result of reformation of S-S bonds.
The primary changes may occur in the
Schwann cells and the myelin sheaths, as

reported in a case with sural nerve biopsy.5
Measurement of the serum concentration

of bromate is currently not possible. Hence,
we measured the bromide concentration of
the patient instead of bromate, as neither
should be present in normal subjects. High
concentrations of bromide may indicate
intoxication by bromide; the detectable
concentration of bromide in our patient is
attributed to conversion from bromate and
can be an indicator of residual bromate.

Prognosis after bromate poisoning is

usually poor, but our patient recovered
from renal failure after haemodialysis. Her
sensory complaints had also disappeared one

year later, although she remained partially
deaf.
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Embolism across the circle of Willis

Embolism is one of the proposed causes of
ischaemic strokes delayed in onset after
internal carotid artery (ICA) occlusion.'
The embolus may arise from a "tail" of
thrombus that lies at the top of the ICA,2
from thrombus from the "stump" of the
ICA,' or from thrombus from the ipsilateral
external carotid artery passing through pial
vessels of the ophtalmic artery.4 Another
mechanism could be embolisation across
the circle of Willis. To support this hypo-
thesis, transcranial Doppler ultrasono-
graphy in four patients with internal carotid
artery occlusion detected embolic signals in
the middle cerebral artery ipsilateral to the
internal carotid artery occlusion. After
surgery of the opposite stenosed internal
carotid artery no signal was detected .5
We describe a patient with clinical, radio-

logical, and ultrasonographic evidence of
left hemispheric infarction by embolic
migration through the anterior communi-
cating artery.
A 74 year old right handed man under-

went right carotid endarterectomy six years
earlier for right transient cerebral ischaemia.
Conventional arteriography showed a steno-
sis greater than 70% of the right internal
carotid artery and an occlusion of the left
internal carotid artery. Six years later a right
renal artery stenosis was discovered that
required transluminal angioplasty. During
the procedure, as the axillary catheter was
removed through the aorta, the patient sus-
tained a right hemiparesis with aphasia. On
admission to the stroke unit of the
Salpetriere Hospital two hours later, the
patient was awake, but on neurological
examination there was no comprehension of
any order or oral expression. He had a right
hemiparesis with Babinski's sign, right
hemianopsia, and hypoaesthesia. General
physical examination, a chest radiograph,
routine laboratory investigations, and ECG
were normal. Brain CT showed two recent
areas of hypodensity taking the contrast in
the right frontal and left frontoparietal
regions to correspond respectively to pial
vessel infarcts in the territory of the right
and left MCA (figure). Colour Doppler
ultrasound of the neck vessels confirmed
the old occlusion of the left internal carotid
artery and showed a stenosis of 80% of the
right internal carotid artery with evidence of
fresh thrombotic material floating in the
lumen. Periorbital directional Doppler
detected no reverse flow in the ophtalmic
artery. Transcranial Doppler ultrasono-
graphy showed full irrigation of the left
middle cerebral artery by the anterior com-
municating artery with an acceleration of
velocity in the right middle cerebral artery.

Several mechanisms could be responsible
for the ischaemic stroke in this patient.
Firstly, it could be caused by embolic
migration through an extracranio-orbital
anastomosis. The source of embolic materi-
al could be directly the left external carotid
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