
Matters arising

source of embolism is substantial. How-
ever, a potential cardioembolic source, large
vessel disease, or even the absence of hyper-
tension do not exclude the presence of small
vessel disease as the cause of a lacunar
infarct presenting with AH/DCHS. Patients
could have more than one type of vascular
disease, one of which becomes symptomatic
first. The fact that most silent brain infarcts
in patients with a cardioembolic territorial
infarct are small lesions also point at this
possibility.3 I wonder whether Moulin et al'
would recommend carotid endarterectomy
in patients with AH/DCHS with a small
deep hemispheric infarct on brain imaging
and a > 70% ipsilateral internal carotid
artery stenosis? I know neurologists who,
considering a carotid lesion a coincidental
feature, don't even perform carotid ultra-
sound in patients with lacurnar stroke.

J LODDER
Department ofNeurology,

University Hospital Maastricht,
PO Box 5800,
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The Netherlands
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Moulin and Bogousslavsky reply:
We are delighted that the data from
Maastricht confirm our study-that is, that
potential sources of embolism to the brain
are not uncommon in patients with acute
stroke presenting as ataxic hemiparesis.
We also agree with the point that the

exact aetiology of brain infarct is presumed
rather than proven in most instances, but
it may be presented also from another per-
spective: the presence of a small deep infarct
is commonly compatible with underlying
small vessel disease, although there is no test
which can show this in vivo; however, this
assumption does not rule out the possibility
that it may also be embolic, especially if a
source of embolism is indeed shown. The
argument of the coexistence of cardioem-
bolic territorial infarct with silent small deep
infarcts' (Lodder's ref3), could also be pre-
sented the other way around to support the
concept that small deep infarcts may often
be embolic in origin.
The answer to the question asked by

Lodder about the performance of carotid
endarterectomy in patients with deep small
infarct and ipsilateral > 70% carotid stenosis
seems to lie in the randomised trials of
carotid endarterectomy, in which these
patients were included and contributed to
the global superiority of surgery over med-
ical treatment alone. Thus the neurologists
mentioned by Lodder are not following the
scientific data, which showed the usefulness
of carotid surgery in symptomatic patients
with >70% carotid stenosis.
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Do musical hallucinations have a neu-
rological cause?

Wodarz et all present a case of musical hal-
lucinations attributed to basal ganglia calcifi-
cations. The patient, however, satisfies only
one of the four criteria for determining a
neurological as opposed to epileptic or oto-
logical cause for musical hallucinations.2
There was no evidence for epileptic activity,
but there was deafness and tinnitus. The
patient had "cerebellar" ataxia, but no other
cerebellar symptoms, with apparently no
check if this ataxia was partly or wholly of
vestibular origin. She had chronic
hypoparathyroidism, yet no mention was
made of any drugs she was taking.

These criteria2 were set up on the general
scientific principle that if most cases of a
phenomenon are caused by a known factor
(in this case ear disease), one should be very
cautious before concluding that the remain-
ing cases are due to a second, quite different
factor (brain disease), rather than being vari-
ants of the first cause.
Wodarz et all offer a simplistic version of

the otogenic theory, which, not surprisingly,
they then dismiss. It is clear that hearing loss
itself is not a sufficient factor, and indeed
drugs can induce musical hallucinations in
people with normal hearing.3 It seems that
the extra factor is an endolymphatic
hydrops, as seen in incipient Meniere's dis-
ease. This can cause fluctuating or progres-
sive hearing loss, hyperacusis, or no deafness
but with audiosensitivity, or tinnitus, or ver-
tigo. This seems to be the mechanism
whereby a wide range of drugs induce musi-
cal hallucinations in normal subjects; deaf
ears are even more susceptible to drugs.2 In
their own case Wodarz et all attribute deaf-
ness to presbyacusis. This is an overused
default diagnosis, which should be confined
to patients with smooth high tone symmetric
losses. Their patient had mild pancochlear
perceptive hearing loss, worse on the left, far
more consistent with at least some hydrops
component. A third of patients with hypo-
parathyroidism4 had inner ear hearing loss,
not presbyacusis but suggestive of cochlear
hydrops (slight or unilateral or asymmetric
or low tone losses, pancochlear losses, etc).
Other factors which could trigger an acute
hydrops in a deaf or normal ear include
anything likely to reduce perilymphatic
pressure, such as dehydration, hypotension,
weight loss,3 or, as in this case,' electrolyte
imbalance.
Wodarz et al' claim that musical halluci-

nations have not been reported before in
postsurgical hypoparathyroidism. There is,
however, a case5 distinguished by the rich-
ness and intensity of hallucinations, which is
very instructive as necropsy showed
absolutely no brain pathology. (There are
many other reports that I have not checked.)
She' heard music and bells ringing and
talked of composing a symphony! In other
hallucinations she felt herself being thrown
through the air or down a hole. Her sight
was very poor and she had vivid visions
thought to have been of retinal origin. In
another patient the main hallucinations were
a feeling of flying through the air and oscilla-
tions in the head. No mention was made of
otological examinations. An autobiographi-
cal account, however, by a social worker6
confirms that vestibular and auditory hallu-
cinations are prominent features of psy-
chosis. She felt herself suspended in mid-air
or upside down, or suddenly being moved.

These hallucinations could be checked by
having a light on after dark and by opening
her eyes. Her balance was very poor. She
had brief Menieriform attacks comprising
nausea, a whirring vibration in her head like
an egg beater, deafness, and mental confu-
sion. She could tolerate the cramps and
other symptoms, but most of all she was in
terror of these vibrations, later described as
loud buzzing, roaring in the ears, noises in
the head, or pulsations. The auditory sensa-
tion depended on the rapidity of the vibra-
tion.

It only needs a couple of cases with con-
sistent neurological lesions but no deafness
to completely sink the otogenic theory23 and
so reduce the causal possibilities for musical
hallucinations. My previous appeal2 for such
a case has been unsuccessful, so it is reason-
able to assume that there is no case in the
medical literature. Wodarz et all state that
musical hallucinations can occur with brain-
stem lesions, but give no reference. Please
could they cite one which includes patients
without cochlear or neural deafness? I
appeal again to neurologists to publish new
non-deaf cases of musical hallucinations.
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Wodarz et al reply:
Gordon's interesting comments and the
additional three patients with postsurgical
hypoparathyroidism and associated psy-
chosis are very much appreciated. The musi-
cal hallucinations in these patients, however,
were associated with various other psychi-
atric symptoms such as delirious state,
epileptic seizures, and paranoid ideation. On
the contrary, our patient, in terms of psy-
chopathological syndromes, presented with
isolated musical hallucinosis. As in his previ-
ous comments to other papers Gordon
attributes musical hallucinations to a periph-
eral = otogenic mechanism.' His support for
this hypothesis in our patient is, however,
based on some misunderstandings.2
(1) We did, in fact, report the drugs given

to our patient during inpatient treatment. In
the six months preceding the hallucinosis
she received the equivalent of 2-3 mmol
Ca2+ intravenously only when symptoms of
tetany occurred (once or twice per month).
This might well result in an acute ear
hydrops, as suggested by Gordon. As the
musical hallucinosis disappeared, however,
after addition of oral dihydrotachysterol plus
oral and intravenous Ca2+, a drug induced
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hydrops alone obviously cannot account for
the musical hallucinations.

(2) To support his hypothesis, Gordon
criticises the diagnosis of mild "presbyacu-
sis" in our patient as "overused" and sug-
gests an incipient Meniere's disease. Due to
restrictions in space, we were unable to pre-
sent all the detailed results of the examina-
tion of our patient but the findings were
summarised by the ear, nose, and throat
consultant as reflecting a mild impairment
in pancochlear perception. There was no
evidence for vestibular dysfunction or
Meniere's disease. Moreover, our patient
exhibited a progressive hearing loss and a
mild tinnitus without any fluctuations and
without any improvement after disappear-
ance of musical hallucinosis with successful
treatment of electrolyte imbalance.

(3) At admission our patient exhibited
bradydysdiadochokinesia, reduced coordina-
tion of fine movements of upper and lower
limbs with dysmetria, and mild gait ataxia
without signs of polyneuropathy or spinal
ataxia. We summarised these symptoms as
"cerebellar ataxia", as a relevant vestibular
contribution to these symptoms could be
excluded (see Wodarz et a12).

(4) References regarding musical halluci-
nations associated with brainstem lesions
were not included due to the limit of five
references per letter.3 4

Gordon claims that our case does not
"qualify" for a neurological as opposed to
epileptic or otological causes for musical hal-
lucinations. His claim is based on his opin-
ion that musical hallucinations are of a
peripheral aetiology and might be the result
of an endolymphatic hydrops. His postu-
lated criteria are:' (a) There should be no
application of drugs; however, despite the
continuation and even addition of drugs in
our patient, the musical hallucinosis disap-
peared. (b) There should be no peripheral
"deafness"; however, even Gordon stated
that "hearing loss itself is not a sufficient
factor" for the otogenic cause of musical hal-
lucinations. He claims the need of an "extra
factor", which might be ... (c) the presence
of Meniere's symptoms, caused by an
endolymphatic hydrops. Therefore, he tries
to support his hypothesis by suggesting that
the cerebellar symptoms in our patient
might be of vestibular origin. This must be
rejected as discussed above (see Cascino and
Adams3).

Finally, we point out that we did not
attribute the musical hallucinosis in our
patient to basal ganglia calcifications alone.
Rather, we hypothesised that the extensive
calcifications could have constituted a
"locus minoris resistentiae" which, in com-
bination with electrolyte imbalance, might
well have brought forth the musical halluci-
nosis, as well as the symptoms of cerebellar
dysfunction.
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The Shunt Book. Edited by JAMES M DRAKE

and CHRISTIAN SAINTE-ROSE. (Pp 228

£19.50). Published by Blackwell Science,
Oxford 1995. ISBN 0-865-42220-6.

This easily read paperback book provides
the neurosurgeon with an excellent back-
ground to the myriad of shunt components
currently available. The opening chapter
provides an interesting background to the
history of surgery for hydrocephalus. This is
followed by three very informative chapters.
The principles of applied hydrodynamics are

discussed emphasising the relationships
between pressure, flow, and resistance. This
provides the platform upon which the differ-
ent types of valve system are introduced.
The discussion of problems encountered
during shunt manufacture, and the
application of mechanical and computer
simulation models, lends credence to the
cost of shunt components. The multiplicity
of valves detailed in chapter 4, with
accompanying pressure-flow graphs, cata-
logues components according to their mech-
anism of action. Although written in
a dry, formal style, this well illustrated chap-
ter does help the surgeon to understand the
wide range of systems available. The penul-
timate chapter provides a well-referenced
account of the many complications of shunt

surgery. Emphasis is given to the problems
of overdrainage and infection. The final
chapter reminds the surgeon to consider the
alternatives to CSF diversion. A discussion
regarding the principles of shunt component
selection follows. A proved method of shunt
insertion is then described with some useful
intraoperative photographs. Whilst recognis-
ing the controversy, the authors advise that
the ideal place to locate the tip of the ven-
tricular catheter is probably "the place that
remains larger after ventricular decompres-
sion drainage, this varying from one patient
to another".

In summary, this book is recommended
to neurosurgeons of all grades. I doubt that
the contents will appeal to a more general
readership.

PETER WHITFIELD

Handbook of Olfaction and Gustation.
Edited by RICHARD L DOTY. (Pp 904 $225).
Published by Marcel Dekker, New York
1994. ISBN 0-8247-9252-1.

Smell and taste have been studiously
ignored by most clinical neurologists.
Hopefully their attitude will change, and this
"handbook" will restore these two important
modalities to the clinic. "Handbook" is an
understatement, for this text stretches to
881 pages, and 38 chapters. The work is
scholarly from the word "go". Olfaction is
elaborated in great, but appropriate, detail,
from the laboratory to the bedside. The only
aspects not covered in depth are perhaps the
mechanism of olfactory coding, and the
knotty question of specific nasal olfactory
receptor cells. I found no mention of Walter
Freeman's "gamma" wave.

There is an excellent chapter on the
vomeronasal organ something forgotten by
most clinicians. I was persuaded that it does
exist, and probably has some pheromone-
like function. Evidence is presented for
another overlooked entity-the nervus
terminalis. It was discovered after the classic
12 cranial nerves were identified, and was
once called the zeroeth cranial nerve, as it
lies medial to the olfactory tract. Its function
in utero is to allow the migration of LHRH
neurons from nose to brain. In the adult its
role is less clear, but it does provide a non-
synaptic link between the nose and
septal/preoptic areas, which would create a
route for entry of therapeutic or toxic sub-
stances into the brain.
The section on taste is slightly shorter and

less detailed, but the approach is similar to
the olfactory section. I was disappointed to
find just one short paragraph dealing with
congenital insensitivity to phenylthiocar-
bamide. Every chapter was readable and
well illustrated. This is an authoritative
source of reference for all those interested in
smell and taste.

CHRIS HAWKES
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