
conjunction with the pevious episode of chest
tightness, led us to suspect acute coronary
syndrome, and we undertook coronary angio-
graphy. Although the coronary arteries were
free of any lesions, a left ventriculogram
showed severe hypokinesis in the antero-
lateral, apical, and diaphragmatic segments,
with an ejection fraction of 34%. Provocative
vasospasm was not confirmed. Maximum
creatine kinase MB release was 8.0 ng/ml
(normal < 5.0 ng/ml). A left ventriculogram
on the 13th hospital day showed an improve-
ment in the hypokinesis, with an ejection frac-
tion of 44%. There were no specific abnormal
findings on myocardial biopsy. Serum nor-
adrenaline (norepinephrine) concentrations
were increased to 810 ng/l, 1160 ng/l, and 549
ng/l on the seventh, 14th, and 78th day,
respectively (normal 90–420 ng/l). Thallium-
201 scintigraphy on the ninth day showed only
mild hypoperfusion in the lateral wall; how-
ever, I123-metaiodobenzylguanidine (MIBG)
scintigraphy done on the 12th day revealed a
decrease in uptake in the anterior, inferior, and
lateral walls in the early phase (fig 1A). MIBG
scintigraphy on the 70th day showed improved
uptake (fig 1B). The patient was discharged on
the 130th day with marked improvement in
both ophthalmoplegia and gait disturbance.

Comment
In this case, serum anti-GQ1b antibody was
negative despite its common association with
Miller Fisher syndrome. However, we feel that
the triad of ataxia, areflexia, and ophthalmo-
plegia in association with dissociation of pro-
tein and cytological findings in the CSF and
the absence of specific findings on cranial MR
imaging and MR angiography is sufficient to
justify our diagnosis of the Miller Fisher syn-
drome. Autonomic dysfunctions consisting of
sinus tachycardia, increased serum noradren-
aline, and decreased MIBG uptake were noted
in this case. As these dysfunctions were
reversible and paralleled the severity of
the Miller Fisher syndrome, they probably
have the same aetiology. Because I123-
metaiodobenzylguanidine is a physiological

analogue of noradrenaline, and is actively
transported into the noradrenaline granules
of sympathetic nerve terminals by uptake-1,
decreased MIBG uptake in the early phase
suggested the involvement of cardiac auto-
nomic nerves. Normal findings on coronary
angiography, as well as unremarkable find-
ings on thallium-201 scintigraphy, ruled out
ischaemic cardiomyopathy. Thus autonomic
dysfunction in the cardiovascular system was
considered to have been an important factor
in the present case.

Takotsubo shaped cardiomyopathy is a
unique heart syndrome characterised by
reversible left ventricular apical wall motion
abnormalities with chest symptoms, ECG
changes, and minimal myocardial enzymatic
release mimicking acute myocardial infarc-
tion without coronary stenosis.1 2 The syn-
drome is named “takotsubo shaped” cardio-
myopathy as it has often been reported in
Japan and the unique configuration of left
ventriculogram resembles a takotsubo, a
Japanese word describing an octopus pot.2

The left ventricular wall motion abnormality
observed in the present case can be included
in the takotsubo shaped cardiomyopathy cat-
egory because of its reversible course and
other clinical characteristics. Although the
detailed aetiology of this syndrome remains
unclear, enhanced sympathetic activity or
vasospasm are considered to play a role in the
development of contraction abnormalities.1

Three cases of Guillain-Barré syndrome with
reversible left ventricular dysfunction have
previously been reported.3–5 In all these cases,
the apical regions were mainly involved. In
two of the three cases, MIBG scintigraphy was
done and showed decreased uptake around
the apex in both cases.3 4

To our knowledge, this is the first report of
a case of Miller Fisher syndrome with revers-
ible cardiomyopathy caused by impairment of
the autonomic nervous system. This cardiac
syndrome may easily be missed because of its
transient nature, with minimal abnormalities
on routine laboratory findings. However, care-
ful cardiac examination including ECG, left

ventriculography, and MIBG scintigraphy
may lead to the identification of further cases
of Miller Fisher syndrome showing this
cardiac complication.
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No evidence of type 1 or type 3
hypersensitivity mechanism in
amoxicillin/clavulanic acid
induced aseptic meningitis
Drug induced aseptic meningitis has been
reported in response to various agents, in par-
ticular non-steroidal anti-inflammatory
drugs, intravenous immunoglobulins, anti-
CD3 monoclonal antibody (OKT3), and
antibiotics.1 Hypersensitivity reactions (espe-
cially type 1 and type 3) have been invoked as
the cause by many investigators.1 This hypoth-
esis is supported by the detection of immune
complexes in the serum or cerebrospinal fluid
(CSF) of some patients.1

To our knowledge, only two cases of aseptic
meningitis induced by amoxicillin with or
without clavulanic acid have been reported.2 3

We report a third case of probable amoxicillin
induced aseptic meningitis where we per-
formed laboratory studies for type 1 or type 3
hypersensitivity mechanisms.

Case report
A 62 year old man presented to our hospital
because of fever (up to 40°C) and severe
headache for four days. Both had begun
approximately six hours after the intake of
one tablet of 500 mg amoxicillin plus 125 mg
clavulanic acid (Augmentan®, SmithKline
Beecham) as antibiotic prophylaxis before a
planned dental surgical procedure. He had
discontinued the antibiotic after two tablets
and cancelled the appointment with the den-
tist. Five weeks before, he had already had to
cancel the planned operation, because he had
exactly the same (but more severe) signs and
symptoms, also approximately six hours after
the intake of one tablet of amoxicillin/
clavulanic acid. Following discontinuation of
the prophylactic antibiotic (after two tablets),
the fever and headache had subsided over the
course of three weeks without any treatment.

Figure 1 MIBG (metaiodobenzylguanidine) myocardial scintigrams on the 12th day (A) and
the 70th day (B). On the 12th day, MIBG uptake was reduced in the anterior, inferior, and
lateral walls (A). The uptake had recovered by the 70th day (B).
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Tests were not performed during that episode.
He could not remember having taken
amoxicillin/clavulanic acid before that first
occasion. He did not report any accompanying
“allergic” signs, such as facial oedema, con-
junctivitis, or rash during either of the two
episodes, and he had no previous history of
allergy or connective tissue disorder.

His neurological status was unremarkable,
and in particular there was no neck stiffness.
His physical status was also normal except for
a body temperature of 38.2°C. Cranial com-
puted tomography revealed no abnormalities.
CSF examination showed the following re-
sults: leucocyte count 54 cells/µl (82% lym-
phocytes, 12% monocytes, 4% lymphoid cells,
2% granulocytes); glucose 62 mg/dl (serum 98
mg/dl); protein 94 mg/dl; QAlb 13.4
(1000 × CSF albumin/serum albumin, normal
< 7.4); IgG index 9.38 (1000 × CSF IgG/
serum IgG); oligoclonal bands negative. Bac-
terial and fungal cultures from CSF were
negative. Blood analyses were also normal
except for a slightly raised C reactive protein
(1.1 mg/dl, normal < 0.5 mg/dl). Additional
investigations did not support an underlying
type 1 or type 3 hypersensitivity mechanism,
as no specific IgE to amoxicillin (< 0.35
IU/ml) or immune complexes interacting with
C1q (< 20 IE/ml) were detected in his serum
or CSF. Without further treatment, he recov-
ered completely within one week.

Comment
On the basis of the history and findings (two
identical episodes of high fever and headache
shortly after intake of the prophylactic anti-
biotic, and sterile CSF pleocytosis at least dur-
ing the second episode), we diagnosed prob-
able amoxicillin/clavulanic acid induced
aseptic meningitis. However, we could not
find any evidence suggesting an underlying
type 1 or type 3 hypersensitivity reaction. Fur-
ther studies are therefore warranted.
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Another adverse effect of
aspirin: bilateral vestibulopathy
Widely used for more than 2000 years,
salicylic acid has numerous beneficial effects.
It may also lead to several adverse reactions,

affecting for instance the auditory system.1

Persistent dysfunction of the vestibular sys-
tem, however, has not yet been described. We
report a patient who took 5–6 g aspirin a day
for three days for arthralgia. Subsequently he
felt unsteady and had oscillopsia while walk-
ing, but no tinnitus or hypacusis. Caloric irri-
gation revealed a bilateral vestibulopathy
which was most probably caused by the direct
effect of aspirin on the vestibular hair cells.

Case report
A 61 year old teacher took 5–6 g aspirin a day
for three days to treat his arthralgia, but no
other drugs during this period. Two or three
days later he felt unsteady while walking. This
problem was worse on uneven ground and in
the dark. During head movements and while
walking he perceived apparent motion of the
visual scene and his vision was blurred. Hear-
ing was normal and he did not complain of
tinnitus. He had not had vertigo or hearing
problems previously, and his family history
was also unremarkable. Though he had had
monoclonal (IgG lambda) gammopathy for
five years, a bone marrow biopsy proved
normal, and thus his condition had been
diagnosed as “monoclonal gammopathy of
unknown significance.”

As all his symptoms persisted, he came to
our dizziness unit nine months later. The
Halmagyi–Curthoys test (head impulse test to
evaluate the function of the semicircular
canals) was pathological and revealed a
dynamic deficit of the horizontal semicircular
canal bilaterally. Romberg testing showed
increased sway which worsened when the
eyes were closed. His gait was broad based and
also worsened with the eyes closed. However,
his hearing was normal, and he had no
cerebellar signs.

Electronystagmography revealed a signifi-
cant bilateral caloric hyporesponsiveness
(peak slow–phase velocity of the caloric
nystagmus during irrigation with 44°C warm
water: right ear, 2°/s; left ear, 5°/s; and with
30°C cold water: right ear, 5°/s; left ear, 5°/s).
Further, the pre- and postrotatory nystagmus
lasted less than three seconds and showed a
gain of < 0.2. Hearing tests, including an
audiogram, were normal. Blood tests for other
possible causes of bilateral vestibulopathy
(antibodies against inner ear structures, anti-
nuclear antibodies, anticytoplasmic antibod-
ies, rheumatic factor, vitamin B-12, folic acid,
and so on2), as well as high resolution
magnetic resonance imaging of the cerebello-
pontine angle and labyrinth were normal. As
mentioned above, testing of the serum re-
vealed the presence of monoclonal IgG-
lambda gammopathy (total protein 8.7 g/dl
(normal range 6.0 to 8.0 g/dl); IgG concentra-
tion 28.2 g/l (normal range 7.0 to 16.0 g/l)).

Comment
Pathophysiologically, the patient’s complaints
are fully explained by bilateral vestibulopathy:
the oscillopsia is caused by a defect of the
vestibulo-ocular reflex, and the unsteadiness
by a defect of the vestibulospinal reflexes,
especially in darkness when vision cannot
substitute for absent vestibular function. The

time course of symptom development follow-
ing the ingestion of a high dose of aspirin
provides strong evidence that the isolated and
persistent bilateral vestibulopathy was caused
by the drug. Although aspirin induced bilat-
eral vestibulopathy has not been reported
before, it is likely that other patients taking
aspirin have developed it, as bilateral vestibu-
lopathy is often overlooked.

For more than 150 years it has been known
that high doses of salicylates can cause tinni-
tus, loss of absolute acoustic sensitivity, and
alterations of perceived sounds, which may
develop in the initial days of treatment.1 It is
also known that the susceptibility of indi-
vidual subjects to salicylate induced inner ear
toxicity varies greatly, but why this is so is
unclear. Various attempts have been made to
explain the toxic effects of salicylic acid. Otoa-
coustic emissions have been used to show that
salicylates cause changes in the mechanosen-
sory functioning of the cochlea; in particular,
spontaneous emissions are decreased.3 His-
topathological animal studies have revealed
significant changes of only the outer hair cell
lateral membrane. In vitro experiments have
shown that the fast motile responses of outer
hair cells are reduced. As regards the under-
lying mechanisms, aspirin seems to directly
inhibit the mechanoelectrical transduction
process by partitioning the salicylate mol-
ecules in the membrane of hair cells.4 5 These
latter findings suggest to us that this newly
described adverse reaction to aspirin may be
related to our patient’s monoclonal IgG-
lambda gammopathy. The raised IgG concen-
tration could have promoted such partitioning
of the molecules in the hair cell membrane,
assuming they are able to enter the endolym-
phatic space. However, this does not explain
the isolated impairment of the vestibular
function.

From a clinical point of view, it is relevant to
consider this additional adverse effect of aspi-
rin, especially as it is unpredictable owing to
varying individual susceptibilities. If a patient
has taken higher dosages of aspirin and com-
plains of dizziness, his vestibular function
should be tested for bilateral vestibulopathy.
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