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and substantia nigra. The neurobiology has in fact
been demonstrated in the case of a 17-year-old
boy manifesting reduction of obsessive slowness in
response to fluoxetine, with return to normality of
decreased tracer deposition on brain scanning in the
basal ganglia and adjacent temporal lobe of the
right hemisphere, in which the metabolic rate is
lower in males (Friedman, 1990). This neurobiology
is also demonstrated by Parkinson's disease of the
right hemisphere manifested by elongated pauses
(Friedman, 1987). Neural circuits concerned with
acting on decisions and completing the ensuing
behavioural sequences may be more sensitive to
damage in males. This is suggested both by frontal
damage, which may cause an inability to reactivate
previously generated intentions, after a delay, when
they are not directly signalled by the stimulus
situation (Shallice & Burgess, 1991), and by the
fact that delay-dependent speeding of reaction time,
reflecting motor readiness, is abolished by depletion
of dopamine (Brown & Robbins, 1991) subserving
the mesocorticolimbic system (Csernansky et a!,
1991).
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between both sounds and words, notably over the previous
three years. ENT consultation and audiometric tests
showeda slight deafnessat high frequencies,worseon the
left. She reported childhood experiencesof sudden inver
sion of visual images, as if she were looking in a mirror. A
neurologicalevaluationincludingCT scan,clinicalEEG,
and routine laboratory tests was normal. A diagnosis of
panic/agoraphobia with secondary depressive symptoms
was made, and she was prescribed clomipramine in increas
ing dosage up to 50 mg/day. Within two weeks her panic
attacks had ceased. During week three the dosage was
raised to 75 mg/day because of residual depressive symp
toms. Shefelt sedatedand drowsy for two days,and then
noticed that shewashearingmusic: the national anthem,
hallelujahs, and other choral pieces. The sounds were so
clear and loud that she thought they were coming from the
street. She soon realised that the music was coming from her
own ears. In the beginning the experience was pleasant and
sometimes she could select the music at will. It was always
familiar songs she herselfhad sung in a chorus years before.
Sometimes music heard during the day would return at
bedtime. Within days, the experiencebecamedistressing.
The music became louder and out of control, speeding up
or scratching like a damaged record. The dosage of her
clomipramine was reduced to 35 mg/day, and this led to a
reduction in volume. She remained for a year on this
dosage. She continued to work and, living alone, was com
petentin heractivities.Shehadno panic,phobicavoidance
or depression. The music remained, low in volume, and
pleasant.A reductionin herclomipramineto 10mg/dayled
to a relapseof panic and breathlessness.Evenat this low
dosage she continued to hear the music but only in quiet
places. The dosage was first raised to 30 mg and then kept
at 10mg/day. She has continued to have tolerable musical
hallucinations.

Musical hallucinations (MH) are a rare phenomenon,
the actual incidence of which is unknown. They can
be associated with a variety of clinical situations such
as diseases of the ear, brain tumours, depression,
alcohol and drugs. Typically, MH have been associ
ated with marked hearing loss, advanced age, and
female sex. The hallucinations are usually vivid,
pleasant, and often consist of familiar hymns and
songs. The mechanism involved in the production of
these hallucinations is unclear. MH may result from
a combination of peripheral (â€œsensory-deprivationâ€•)
and central nervous system dysfunction. It is
conceivable that its production involves memory
retrieval (Keshavan et a!, 1988; Fenton & McRae,
1989; Berrios, 1990).

The temporal association with use ofclomipramine
reported in this case, and its apparent dose relation
ship suggest a direct pharmacological effect, perhaps
on the right temporal lobe (Berrios, 1990), although
the brain area of origin of MH is still controversial
(Keshavan et al, 1988). Anticonvulsants may attenu
ate MH in some, but not all, patients (Keshavan et
a!, 1988; Berrios, 1990). This patient's increasing
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Musical hallucinations triggered by clomipramine?
SIR: We would like to report a case of musical
hallucinations similar to other cases recently
reported in this journal (Fenton & McRae, 1989;
Bernos, 1990; McLoughlin, 1990), but associated
with the use of clomipramine.
Case report. A 67-year-old widowed female was referred for
consultation about her anxiety and depressive symptoms
which had gradually become incapacitating over the pre
vious five years. Her medical history included asthma since
childhood, deteriorating eyesight due to uveitis, cataract
and trachoma, and a decreasing ability to discriminate
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sensory loss might have made her particularly vul
nerable to the seizure threshold lowering effects of
clomipramine. To our knowledge there has been only
one other report that MH began in two patients
shortly after the initiation of an antidepressant
(amtriptyline 75 mg and nortriptyline 75 mg) (Wegel
eta!, 1989).
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ment. During the next 14 months, several antidepressants,
such as mianserin (10â€”20mg/day, 23 weeks), maprotiline
(10-30 mg/day, 4 weeks), and clomipramine (10â€”SOmg/
day, 4 weeks) were prescribed with no significant improve
ment in depression. Finally, amoxapine (25 mg/day) was
introduced. On the 21st day, the development of NMS
was unequivocal. The following clinical symptoms and
laboratory findings were observed: stupor, lead-pipe muscle
rigidity, a fever of 39.0Â°C,autonomicdisturbances,an
elevated serum CPK level(1090 IU/l), and a low serum iron
level(10 @sg/dl).Amoxapinewaswithdrawn,andall symp
toms ofNMS disappeared with levodopa treatment. Blood
analysis including serum iron level was normal except in the
NMS episodes.

Some investigators have postulated facilitative
roles of increased noradrenergic (Baca & Martinelli,
1990) or serotonergic (Halman & Goldbloom, 1990)
activity in the pathogenesis of NMS. However, in the
present patient, who was apparently very susceptible
to NMS, of the antidepressants prescribed, only
amoxapine, which has a significant dopaminergic
blockade property (Cohen eta!, 1982), caused NMS,
while the remaining antidepressants which all poten
tiate noradrenergic and/or serotonergic activities
did not. Thus, the present report suggests that
dopaminergic blockade sufficiently explains the
pathogenesis of NMS (Otani et a!, 1991), and that
facilitative roles of noradrenalin and serotonin are
minute. Although the cause(s) of dramatic fall in
serum iron level in NMS remains obscure, this
may further facilitate hypodopaminergic states as
suggested by Rosebush & Stewart (1989), since
iron deficiency diminishes central dopaminergic
activity.
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Crossover reaction between halopendol and
amoxapine for NMS
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SIR: Neuroleptic malignant syndrome (NMS) is a
potentially fatal complication of neuroleptic treat
ment. This syndrome has also been reported in
association with antidepressants (Baca & Martinelli,
1990; Halman & Goldbloom, 1990). We report a
crossover reaction between a neuroleptic (haloperi
dol) and an antidepressant (amoxapine), which has
not previously been reported.

Case report. The patient was a 68-year-old woman (body
weight41kg) sufferingfrom majordepressionwith psy
chotic features. Nine days before admission, amitriptyline
(30 mg/day) was introduced. On admission, the prescrip
tion was switched to haloperidol I mg and mianserin 10 mg,
daily. Haloperidol was gradually increased, and from the
12th day of admission the daily dose was fixed to 10mg.
On the 17th day, the following clinical symptoms and
laboratory findings were observed: stupor, lead-pipe muscle
rigidity, a fever of 38.9CC axillary, autonomic disturbances
(hypertension, tachycardia, profuse diaphoresis, and
dysuria), an elevated serum creatine phosphokinase (CPK)
level (640 IU/l: normal value, 30â€”170IU/l), leucocytosis
(12100/mm'),and a lowserumironlevel(l4@tg/dl:normal
value, 50â€”170 @tg/dl). A diagnosis of NMS was made, and
all medication was discontinued. All symptoms of NMS
disappearedby dantroleneand subsequentlevodopatreat
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