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Letters

Musical hailucinations following removal of a
right frontal neningioma

Sir: Musical hallucinations are rare phenom-
ena often associated with sensory end organ
impairment, that is, deafness' 2 and in hallu-
cinatory states among the elderly with visual
impairment.3 Structural brain lesions have,
however, rarely been implicated as a cause,
and are of value in understanding the neu-
rological basis of the musical experience.
Tumours involving the temporal lobe4 pari-
etal lobes' and the brainstem6 have been
associated with musical hallucinations. We
describe a patient who developed musical
hallucinations following removal of a right
frontal meningioma.
A 43 year old man was admitted in June,

1986 with a 3 months history of morning
headaches, nausea, vomiting and generalised
weakness in the legs. He had no significant
previous medical or psychiatric history. On
admission, CT scan showed a large enhanc-
ing right frontal lobe mass with extension
across the midline. Right frontal craniotomy
and resection in July revealed a frontal mass
attached to the falx. Histopathological
examination showed the tumour to be a
meningocelial meningioma. Postoperatively
his recovery was slow because of the syn-
drome of inappropriate ADH secretion and
glucose intolerance. He also became
depressed, suspicious, and experienced ver-
bal auditory hallucinations of derogatory
content, and visual hallucinations. These
symptoms improved with phenobarbitone
and amitriptyline and he was discharged.
His delusions and hallucinations, however,
worsened soon thereafter resulting in a re-
admission in August. CT scan at this time
showed a right frontal cystic appearing
lesion. Exploration revealed infarcted brain
tissue, without any abscess. He was treated
in the psychiatric unit and was discharged on
haloperidol, which only partly helped his
hallucinations.
He was readmitted in December 1986 to

the psychiatric unit after he drank a bottle of
Campho-Phenique to "anaesthetise" himself
from the very distressing music that he had
begun to hear. He heard an orchestra in his
head intermittently playing a monotonous
march type of music. He had little control
over this music, which was intolerable and
interfered with his sleep. He had also become
more irritable and moody. Physical exam-
ination revealed decreased visual acuity in

Fig (above) Transverse weighted MPJ

showing a high signal intensity lesion in the

right frontal region. (below) Coronal MRI

showing the lesion along with increased

pericerebral space in the same region.

the right eye (20/400). Cranial CT scan
showed an area of high and low attenuation,
in the right frontal lobe. Magnetic resonance
(MRI) scans showed an area of focal volume
loss, encephalomalacia in the right frontal
convexity adjacent to the interhemispheric
fissure, and mild ventriculomegaly (fig).
EEG showed nonspecific generalised slow-
ing of the background rhythm and asym-
metry of activity in the right frontal region
consistent with the skull defect. Hearing was
unimpaired, and pure tone audiometry was
within normal limits. Brainstem auditory
evoked responses (BAERs) failed to delin-
eate a brainstem lesion. Laboratory workup
was unremarkable. Carbamazepine (300 mg
bid) was started and this appeared to lessen
the musical experience, though his
aggressive, impulsive behaviour persisted.

After discharge he was noncompliant with
his medications and he continued to "hear
music". In August, 1987 he was readmitted
after he impulsively assaulted his father with
minor provocation. Carbamazepine was
restarted (300 mg tid with serum levels in the
therapeutic range). The musical hallucinosis
diminished, but did not abate completely. At
this time in the illness, his personality change
had worsened with increasing irritability,
dysphoria, impaired self-care and social
interaction. A trial of propranolol up to 160
mg per day, and desipramine, 150 mg a day,
did not help his irritability or mood dis-
turbance. A repeat MRI scan and EEG did
not show any significant change. He was
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transferred to a state hospital, where his
mental state has remained essentially
unchanged.

Lesions in cerebral hemisphere can pro-
duce hallucinations either as a result of an
irritative focus in the cerebral cortex or, as
release phenomena associated with percep-
tual defects.' The absence of any hearing
impairment, and the lack of influence on the
hallucinations by alteration in auditory
input make the latter possibility less likely
in our case. The intermittent nature of the
hallucination and the improvement with
carbamazepine, although modest, are in
support of the possibility of an irritative
cortical focus.
The initial auditory (nonmusical) and

visual hallucinations may have represented a
nonspecific post-operative psychotic reac-
tion. However, the relation between the
location of the lesion and the nature of the
persistent musical hallucinations, which
developed gradually, is intriguing. The cen-
tre for "instrumental" music has been postu-
lated to lie in the right inferior frontal gyrus
or pars triangularis, though this is contro-
versial.8 To our knowledge, there has been
no report of a frontal lobe lesion producing
musical hallucinations. Most ofthe available
literature on musical hallucinations in hemi-
spheric lesions refer to the temporal lobe9;
and musical hallucinations can be induced
by stimulation of the right temporal lobe.'0

In our case, there was no evidence for
extension of the postoperative lesion to the
temporal lobe. Musical hallucinations may
thus have directly resulted from the frontal
lobe lesion or may have been a "release"
phenomenon due to an impaired frontal lobe
modulation of the temporal lobe structures.
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Complete visual inversion in vertebrobasilar
ischaemic disease

Sir: The phenomenon of transient, complete
1800 inversion of the visual image is exceed-
ingly rare. It has been seen in association
with Wallenberg's syndrome,1 verte-
brobasilar transient ischaemic attacks
(TIAS),2 3 measles encephalitis,' toxic
ingestion5 and severe head injury.' In addi-
tion, behavioural evidence of a more per-
manent developmental disability with
complete visual inversion has been described
in children and adults.6 The mechanisms and
anatomical sites that mediate this perceptual
aberration in specific disease and devel-
opmental states are unknown. I describe
three patients with vertebrobasilar transient
ischaemic attacks and episodes of complete
visual inversion. They share several distinct
clinicoanatomical features.
A 73 year old right-handed man was hos-

pitalised for recurrent syncopal attacks. In
the past 3 months, there had been four epi-
sodes of transient loss of consciousness, one
associated with prodromal nausea and light-
headedness. In addition, several ill-defined
episodes of gait instability and vertigo had
occurred. During one of these "spells",
which lasted for about 45 minutes, images
suddenly appeared "completely upside
down". People appeared to enter the room

from the top walls and a carpet seemed mag-
ically suspended from the ceiling. The entire
visual field was involved and other vis-
uospatial and perceptual features were pre-

served. The patient had a long history of
severe alcohol abuse and untreated hyper-
tension. However, he had stopped drinking 3
years previously after an episode of bleeding
from oesophageal varices. On the day of
admission, he had experienced a typical
"fainting spell" and subsequent transient
slurred speech, unsteady gait and oscillopsia.
Neurological examination 3 hours later
revealed intact mentation, slight scanning
speech, gaze-evoked nystagmus, mild bilat-
eral dysmetria of the arms and widened base
on gait testing. Brain computed tomography
(CT), electroencephalogram (EEG), audi-
ometric studies and brainstem auditory
evoked responses (BAERs) during the hos-
pital course were within normal limits. Car-
diac echo was consistent with an alcoholic
cardiomyopathy. Holter monitor showed
multiple atrial premature contractions. Dur-
ing the hospitalisation, he had two episodes
of gait instability and impaired arm coordi-
nation. Each occurrence was heralded by
complete, sudden visual inversion. At the
apex of one "spell", neurological exam-
ination revealed the following: preserved
mentation and neuro-ophthalmological
evaluation, mild ocular and bilateral arm

dysmetria, impaired check with excessive
rebound and widened base with ataxic gait.
The patient was started on long-term anti-
coagulation with cessation of symptoms.
A 67 year old right-handed woman was

evaluated for "visual disorientation". For
the past 2 days she had experienced six epi-
sodes of complete visual inversion, each last-
ing 10-15 minutes and preventing her from
proper spatial navigation in her house or in
the street. There were no associated symp-
toms. She had a history of atherosclerotic
cardiovascular disease with chronic atrial
fibrillation and moderate hypertension,
treated initially with propranolol and later
with captopril. Neurological examination
was performed one hour after her last attack.
She exhibited intact mentation, abnormal
optokinetic nystagmus with exaggerated
slow phase velocity to the right, irregular
ocular tracking, mild skew deviation,
impaired rapid alternating movements of
both arms, and poor tandem gait. EEG,
brain CT and MRI, audiometric studies and
serial electrocardiograms (ECGs) were

unrevealing. No additional therapeutic
intervention was attempted. One year later,
she had experienced only two brief recur-
rences of the visual inversions and no further
neurological symptoms. Her neurological
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examination, at this time was completely
normal.
A 47 year old left-handed man was hospi-

talised for vertebrobasilar transient
ischaemic attacks. Over the past 2 days there
had been three stereotyped episodes of tran-
sient, complete visual loss, gait unsteadiness
and subsequent bilateral intention tremor.
The patient had no prior medical history but
an extensive family history of premature
deaths from myocardial infarctions. Neu-
rological examination on admission revealed
normal mentation, corrected visual acuity of
20/50 bilaterally, gaze-evoked nystagmus to
the left side, mild bilateral ocular dysmetria,
bilateral intention tremor and impaired dis-
tal arm coordination, bilateral impaired
check in the upper extremities, widened base
with ataxic gait and generalised hypotonia.
Brain CT, EEG, and BAERs during the hos-
pital course were unremarkable. ECG
showed evidence of an evolving sub-
endocardial myocardial infarction. Holter
monitor showed frequent atrial premature
contractions and three brief runs of atrial
fibrillation. During the hospital course he
was awakened one morning by vertiginous
sensations, and noted that the hospital room
was completely upside down. On attempting
to walk he noted that his legs were numb and
unsteady. All visual features appeared intact
but spatial forms were completely inverted
and visual movements occurred in a direc-
tion opposite to normal in the vertical plane.
Neurological examination was unchanged.
Four-vessel cerebral angiography performed
3 weeks later was entirely normal as were
repeat neuroimaging studies. During the
next 6 months there was no recurrence of
symptoms and repeat Holter monitor
showed only occasional atrial premature
contractions. Neurological examination at
one year was completely normal.

Errors of visual egocentric localisation
which induce tilts in environmental vision
have been seen following ocular muscle or
conjugate gaze pareses.7W-0 With unilateral
vestibular lesions there is constant lat-
eralisation of the visual vertical in the
absence of organic muscular pareses.10 The
perceptual illusion is related to the vestibular
imbalance which results in an altered resting
position of the eyes. The latent illusion is
made manifest only after elimination of the
visual reference frame, and lateralisation is
proportional to the extent of resting eye
deviation.1 Marked deviations from the
visual vertical towards the side of the lesion
have been described with unilateral intra-
medullary brainstem processes.11 It is also
known that vestibular reflexes elicited by a
variety of stimuli at the labyrinthine recep-
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