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blood film or biochemical evidence of
haemolysis. The duration of the history
made a paraneoplastic syndrome unlikely
and the chest radiograph and abdominal and
cranial CT showed no evidence of malig-
nancy. Repeated blood cultures before
antibiotic therapy were negative reducing
the likelihood of bacterial endocarditis. In
the absence of positive ANCA or anti-GBM
titres we considered the most likely diagnos-
tic possibilities to be ANCA-negative pol-
yarteritis, systemic lupus erythematosus,
vasculitis, thrombotic thrombocytopenic
purpura, or widespread non-inflammatory
intravascular thrombosis which has been
associated with the presence of antiphospho-
lipid antibodies. The negative assay for
dsDNA antibodies made systemic lupus ery-
thematosus less likely, and the previous his-
tory of recurrent venous thrombosis, leg
ulceration, migraine, and the thrombocy-
topenia on admission were in keeping with a
diagnosis of antiphospholipid syndrome.
Acute ischaemic encephalopathy has been
described in association with multiorgan
failure and the antiphospholipid antibody
syndrome3 and necropsies performed on two
cases disclosed similar pathological findings
to those in our patient.

There is no universally accepted treat-
ment for the catastrophic primary antiphos-
pholipid syndrome. Various studies have
reported beneficial effects from methylpred-
nisolone, cyclophosphamide, and plasma-
pheresis, alone or in combination, but the
role of immunosuppression is far from
established.' In this case, anticoagulation,
immunosuppression, and plasmapheresis
improved her cardiac, respiratory, and renal
function, but irreversible brain damage led
to a fatal outcome.

PF CHINNERY
PJ SHAW

Department ofNeurology
PG INCE

MRC Neurochemical Pathology Unit
GH JACKSON

Department ofHaematology,
University of Newcastle upon Tyne

RI BISHOP
Department of Pathology,

Royal Victoria Infirma?y, Newcastle upon Tyne

Correspondence to: Dr PF Chinnery, Department
of Neurology, The Medical School, Framlington
Place, Newcastle upon Tyne, NE2 4HH, UK.

1 Hughes GRV. The antiphospholipid syn-
drome: ten years on. Lancet 1993;342:341-4.

2 Asherson RA. The catastrophic antiphospho-
lipid syndrome. J Rheumatol 1992;19:
508-12.

3 Briley DP, Coull BM, Goodnight SH.
Neurological disease associated with anti-
phospholipid antibodies. Ann Neurol 1989;
25:221-7.

Development of the anterior cingulate
syndrome in a child due to delayed
necrotising methotrexate leukoen-
cephalopathy

Delayed necrotising leukoencephalopathy
may occur after intrathecal, intraventricular,
or intravenous treatment with methotrexate
(MTX) mostly in combination with radio-
therapy.' A clinical picture dominated by
pyramidal pareses, ataxia, dysarthria,
seizures, and deterioration of consciousness
is reported. In one adult case of delayed
necrotising leukoencephalopathy, akinetic
mutism as a key symptom of one of the
frontal syndromes has been reported previ-
ously. '

In adults three types of frontal syndromes
are discerned: the dorsolateral frontal syn-
drome, the orbitofrontal syndrome, and the

anterior cingulate syndrome.' Anterior cin-
gulate syndrome is characterised by pro-
foundly apathetic behaviour and severe loss
of initiative. Patients show failure of
response inhibition on go-no go tests, do not
speak spontaneously, and answer questions
in monosyllables, if at all. They move little,
are incontinent, and eat and drink only
when fed. They display no emotion, even
when in pain, and are indifferent to their cir-
cumstances. The most severe form of ante-
rior cingulate syndrome is akinetic mutism.-
We had the rare opportunity to study the
development of anterior cingulate syndrome
in a 13 year old boy with delayed necrotising
leukoencephalopathy.

In this previously healthy and normally
developed right handed boy, acute lympho-
cytic leukaemia was diagnosed at the age of
11 years. He was treated according to the
current acute lymphocytic leukaemia proto-
col; vincristine, corticosteroids, and L-
asparaginase. The CNS prophylaxis
consisted of 24 Gray irradiation in 12 frac-
tions and intrathecal injections of MTX
delivered in three weeks (total dose 68-75
mg). Subsequently the patient received
intravenous MTX and intrathecal MTX
during the consolidation phase and on
recurrence of acute lymphocytic leukaemia
in the testis 18 months after diagnosis.
When he was 13 years old he developed a
left peripheral facial nerve paresis due to a
second recurrence of acute lymphocytic
leukaemia. The patient was treated accord-
ing to a CNS recurrence protocol including
intrathecal sandwich therapy of MTX in
combination with cytosine-arabinoside
(ARA-C) up to a total dosage of 132 mg
MTX and 240 mg ARA-C.

Three weeks after the last intrathecal
MTX infusion he was admitted because he
had changed within four days from a talka-
tive boy of superior intelligence into a child
that only answered questions after strong
stimulation.

Neurological examination showed a
diminished facial expression, eye blinking,
and extensor plantar reflexes in addition to a
slight left peripheral facial nerve paresis.

Brain CT showed hypodense slightly
swollen white matter bilaterally in the fron-
toparietal part of the centrum semiovale

with a slight preponderance on the right side
(figure, A). Repeated CSF examinations
showed normal cell counts. Immuno-
phenotyping did not show lymphoblasts.

Spontaneous speech was almost absent.
When stimulated he answered in a tele-
graphic style. By contrast, he could repeat
long sentences and read aloud a difficult
text, monotonously but without language
and articulatory problems. The token test
did not show language comprehension prob-
lems. No signs of apraxia were present. On a
standardised memory test (15 words test) he
obtained a very low score (first decile). His
IQ was 76 (Groninger intelligence test3 ).
One week later he became severely hypo-

kinetic and developed a paralysis of the left
arm and leg and was unable to make volun-
tary orofacial movements. Involuntary
movements such as yawning and swallowing
remained intact. He also became mute, but
he communicated to yes or no questions by
lifting the right hand.
Two weeks after admission CT showed

extension of the hypodense white matter
lesions into the parietal regions.
Dexamethasone treatment was started and
subsequently the hemiparesis ameliorated
and voluntary orofacial movements were
again possible.

Four weeks after admission he showed a
slight left peripheral facial nerve paresis and
a slight bilateral pyramidal paresis more so
on the left than on the right side. Grasp
reflexes could be easily elicited in both
hands. He was able to walk independently.
He did not attempt to speak and could not
be stimulated to talk spontaneously, repeat
words, or read aloud. By contrast, he could
name objects and answer questions by writ-
ing. He obeyed written and spoken com-
mands. He remained in this condition for
the next five weeks. Finally he died from an
acute subdural haematoma, a sequel of the
acute lymphocytic leukaemia.
An extensive recurrence of the acute lym-

phocytic leukaemia was found with lym-
phoblast cells in the subarachnoid spaces
and in the perivascular spaces, especially of
the frontoparietal regions. Large, sharply
demarcated necrotic areas were seen bilater-
ally in the frontal central white matter, not
involving the U fibres (figure, B). The cere-
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Figure 1 (A) CT of the brain at admission three weeks after the last intrathecalMTX
administration. Note the hypodensity of the white matter in the frontoparietal region, more so on the
right side than on the left side. (B) horizontal brain section stained with haemotoxylin and eosin.
Midline structures were cut to process each half of the brain separately. The level of the section
corresponds with the level of the CT. Note the two symmetric necrotic lesions in the subcortical white
matter in the precentral part of the centrum semiovale in both hemispheres. The Ufibres are spared.
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bral grey matter was normal. The posterior
borders of these lesions were formed by the
caudate nuclei, the anterior parts of the
internal capsules being spared. The lesions
reached the parietal periventricular areas.
The necrotic areas were characterised by
extensive loss of myelin with myelin laden
gitter cells. On both sides a substantial num-
ber of neurons in the ventromedial parts of
the putamen and in the nuclei accumbens
showed central chromatolysis. No signs of
neuronal degeneration were found in the
rostrolateral parts of the putamen or in the
caudate nuclei on both sides.
The extensive coagulative necrosis of cen-

tral white matter with spongiosis, sparing the
U fibres, is in agreement with the diagnosis
of delayed necrotising leukoencephalopathy.'
The presence of gitter cells and reactive glio-
sis is compatible with onset of the disease
about six to eight weeks before the patient's
death. The absence of CSF pleiocytosis at
the onset of delayed necrotising leukoen-
cephalopathy suggests that a CNS leukaemic
relapse was not important in its evolution.

In the present case all symptoms of ante-
rior cingulate syndrome as described by
Cummings2 were present, but the clinical
picture did not deteriorate to the most
severe form of anterior cingulate syn-
drome-that is, the akinetic mutism strik-
ingly characterised by Cairns et al as "a state
of motionless, mindless wakefulness".4 In
our patient verbal communication remained
possible by writing and reading excluding
global aphasia as the cause of his mutism.

In children mutism is a rather non-spe-
cific symptom, which may occur in a wide
variety of neurological diseases.5 The present
finding suggests that in children with ante-
rior cingulate syndrome mutism is associ-
ated with an extreme loss of initiative. This
selectively affects the modalities of commu-
nication of which spontaneous speech and
spontaneous writing seem to be the most
vulnerable ones.

We are grateful to Dr RM Egeler for critically
reading the text and for helpful comments.

CORIENE E CATSMAN-BERREVOETS
HUGO R VAN DONGEN

Department of Child Neurology
JOHAN M KROS

Department of Pathology,
Neuropathology Laboratory, University Hospital
Rotterdam-Sophia, Rotterdam, The Netherlands

Correspondence to: Dr CE Catsman-Berrevoets,
Department of Child Neurology, University
Hospital Rotterdam-Sophia, dr Molewaterplein
60, 3015 GJ Rotterdam, The Netherlands.

1 Gutling E, Landis T, Kleihues P. Akinetic
mutism in bilateral necrotizing leuco-
encephalopathy after radiation and chemo-
therapy: electrophysiological and autopsy
findings. J Neurol 1992;239:125-8.

2 Cummings JL. Frontal-subcortical circuits in
human behavior. Arch Neurol 1993;50:
873-80.

3 Luteijn F, Van der Ploeg FAE. GIT, Groninger
intelligence test. Lisse: Swets en Zeitlinger,
1989.

4 Cairns H, Oldfield R, Pennybacker JB,
Whitteridge DC. Akinetic mutism with an
epidermoid cyst at the third ventricle. Brain
1941;64:275-90.

5 Van Mourik M, Van Dongen HR, Catsman-
Berrevoets CE. The many faces of acquired
neurologic mutism in childhood. Pediatr
Neurol 1997(in press).

Unilateral auditory hallucinations in a
boy with ipsilateral conductive hearing
loss

Unilateral auditory hallucinations in adults
and adolescents are associated with con-

tralateral CNS lesions and ipsilateral periph-
eral lesions.'
A nine year old boy was admitted to the

child psychiatric inpatient unit after exhibit-
ing self destructive and aggressive behaviour
for two weeks at school. He attempted to
burn himself on a radiator and to jab a pen-
cil into his hand. He banged his head,
punched one teacher, and threw a chair at
another without provocation.

Four years before admission he had tried
to set a tree on fire. Two years before admis-
sion he had tried to strangle a cat and to set
his bedroom on fire. He often shoplifted
from the neighbourhood store and often
fought siblings and peers. One month before
admission his mother's intoxicated
boyfriend hit him hard on the chest, leaving
marks.
He was conceived when his father raped

his mother. The umbilical cord was tightly
wrapped around his neck at birth. His Apgar
scores were 6 and 8. At birth he had a cleft
soft palate, hyperbilirubinaemia, and sepsis
with Streptococcus viridans and diphtheroids.
At two and a half years of age his cleft palate
was repaired and bilateral myringotomy
tubes were placed to treat multiple episodes
of otitis media. At four years of age a right
hydrocele was repaired. At four and a half
years of age audiological evaluation dis-
closed a mild left conductive hearing loss
and a mild to moderate right conductive
hearing loss. Both parents used street drugs.
His father is a violent, abusive man who has
not been involved with the family for many
years. His mother was abandoned by her
own mother and was raised in orphanages.
His mother had psychiatric admissions to
hospital beginning in childhood, resulting in
treatment with dopamine receptor blocking
drugs. No other family member was
reported to have a hearing loss.
On mental status examination he had a

moderately severe articulation deficit. He
heard the voices of devils outside his head at
night and during the day telling him to jump
off the building and to kill himself. He heard
the voices only in his right ear. He saw faces
of devils, a rag doll that his mother had
given him, Jason, a character in a horror
movie, cockroaches that turned into red dev-
ils, and hell that looked liked a fire sur-
rounded by cockroaches.

His right myringotomy tube was disim-
pacted from the cerumen and was removed.
His left myringotomy tube was patent and in
place. The visual and auditory hallucinations
continued unabated. Audiograms showed
normal left hearing and a mild right conduc-
tive hearing loss at 1 kHz and 4-8 kHz and
improved to normal hearing at 1-5-3 kHz.
His EEG was normal.
The visual and auditory hallucinations

and suicidal and homicidal ideation stopped
a few days after starting treatment with the
antipsychotic drug molindone (5 mg twice
daily). He denied having visual or auditory
hallucinations during subsequent treatment
with molindone and, later, with haloperidol.
His discharge diagnoses were brief reactive
psychosis and conduct disorder.

This case report is reminiscent of the
occurrence of schizophrenia in elderly peo-
ple with peripheral auditory disease.
Typically, unilateral hearing loss is associ-
ated with auditory hallucinations in adults
with severe sensorineural hearing loss. Our
case is novel because the patient is a child
with a mild conductive hearing loss affecting
only a portion of the acoustic frequencies
which are significant in speech perception.

The disappearance of auditory hallucina-
tions in our patient coincided with the reso-
lution of his psychosis when he received
antipsychotic medication.
The occurrence of hallucinations has been

considered to be caused by (1) stimulatory
phenomena in the CNS-for example, elec-
trical excitation by electrodes, seizures,2
schizophrenia,3 and pharmacological agents,4
or (2) release of inhibitory phenomena on
sensory neurons-for example, sensory
depravation,' the visual hallucinations in
blindness (the Charles Bonnet syndrome),
and the phantom limb hallucinations after
damage to peripheral nerves in amputees.2
We propose that mild conductive hearing
loss, even if limited to only a portion of the
acoustic frequencies which are significant in
speech perception, may predispose vulnera-
ble children to develop ipsilateral auditory
hallucinations during psychotic episodes.
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Low dose interferon-a is safe in patients
with myasthenia gravis

Piccolo and colleagues' have recently
reported that interferon-a (IFNa) could
induce myasthenia gravis in a patient with
hepatitis C virus infection and briefly
reviewed the incidence of patients with
myasthenia gravis induced by IFNa. The
therapeutic efficacy of IFNa treatment in
myasthenia gravis has been shown in experi-
mental studies.2 We performed a prospective
study that aimed to evaluate the efficacy of
IFNa (Roferon-2b, (3 mu subcutaneously
three times a week, for six months)) in seven
myasthenic patients. No appreciable clinical
deterioration or myasthenic crisis was noted
during the IFNa treatment; clinical grading
according to modified myasthenia gravis
scoring showed improvement in four, no sig-
nificant change in two patients, and the
score was worse than that before treatment
in one patient. Findings from single fibre
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