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Sino-atrial arrest due to temporal lobe
epilepsy

Sir: Autonomic events may accompany
many types of epileptic seizure. They can
occur as a normal response to the stress of
an attack, but may also result from seizure
activity spreading to autonomic centres.
Consequent alterations in heart rate or
rhythm are among the possible causes of
death during a seizure.' Bradyarrhythmias
have been noted less often than tachy-
arrhythmias and, to our knowledge, there
have been only three documented cases of
sino-atrial arrest, each in association with
temporal lobe epilepsy.2 3 We here report a
further case, in which the temporal lobe
epilepsy was secondary to an intra-cranial
tumour.
A 35 year old man was admitted to the

Coronary Care Unit, Rochdale, in May
1982, having blacked out at the wheel of his
car. He recovered quickly and there was no
head injury, but he had two further brief
losses of consciousness on the way to the
Unit. During these he had a vacant stare
with some jerky movements of the limbs,
and the ambulanceman could not detect his
pulse. Clinical examination on admission
was normal, but he soon had a further
attack witnessed by nursing and medical
staff. He reported a sudden feeling of deja
vu, at which time his pulse rate was
unchanged at 50/60 beats per minute. Over
the next 15 seconds there was progressive
bradycardia, leading to asystole for a further
20 seconds, accompanied by loss of con-
sciousness and slight twitching of the limbs.

He was given intravenous atropine, his heart
rate quickly returned to normal, and he
developed a reactive hyperaemia as con-
sciousness returned. He had five similar
attacks over the next hour until a cardiac
pacemaker was inserted. During each he had
sufficient warning to remove his false teeth
and notify staff.

There was no history of previous syncope
but a month earlier he had been knocked
out during a game of football and, a few
days later, had an attack of dkja vu
unaccompanied by any disturbance of con-
sciousness. Several similar attacks occurred
on the day before admission.

Clinical examination and haematological
and biochemical investigations were essen-
tially normal. His ECG, between attacks,
was also normal. However, his EEG
recorded 6 days after admission showed an
excess of irregular slow activity over the left
temporal region. Over the next 48 hours he
had no further attacks and the pacemaker
was removed. Subsequent monitoring
showed occasional second degree heart
block (Wenkebach phenomenon) at night
only.

After 2 weeks' observation, he was trans-
ferred to the Southern General Hospital and
was later discharged taking phenytoin.
However, he had further fits and had to be
re-admitted 15 months later, complaining of
left-sided headaches. Examination revealed
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right optic atrophy and a CT scan and mag-
netic resonance imaging showed a supra-
sellar cystic lesion, thought to be a cranio-
pharyngioma (fig).
At operation in September 1983, the

lesion proved to be an epidermoid tumour
adherent to the optic chiasm and under-
surface of the hypothalamus and frontal
lobes. The cavity was evacuated and post-
operative recovery was uneventful. He has
remained well and free of fits or syncope
since then, with resolution of the previous
visual field defect.
A recent survey of statistics concerning

sudden death in epilepsy showed that in 3 to
31% of recorded cases, death was sudden,
unexpected and without anatomically dem-
onstrable cause. It was suggested that car-
diac arrhythmias during a fit provide the
most likely explanation for such deaths,
particularly in patients with subtherapeutic
anticonvulsant levels or co-existent cardiac
disease.' 9 Furthermore, prolongation of the
electrocardiographic QT interval, with its
associated risk of ventricular arrhythmias,
may have a higher incidence among epileptic
patients.4 Transitions between sleep stages
and the emotional and physical stress of an
attack, could act as arrhythmogenic factors
through the intermediary of the autonomic
system.' s In addition, ready pathways for
seizure activity to directly disturb auto-
nomic function exist in the various con-

Fig Coronal and vertical sectionsfrom unclear magnetic resonance imaging ofthe brain. The
cyst lies above the optic chiasm on both sides and extends towards the sylvian fissure and
medial portion ofthe temporal lobe on the right.
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nections between cortex, limbic system,
hypothalamus and brain stem, as experi-
mental stimulation of such structures
demonstrates' 6 7
Autonomic symptoms are more fre-

quently reported in temporal lobe epilepsy,
but this may only be because consciousness
is generally preserved.8 In common with
other types of seizure, bradyarrhythmias are
less prevalent than tachyarrhythmias.6 9-11
Simultaneous EEG and ECG monitoring of
the present patient's attacks did not prove
possible, but was achieved in two of the
three previously reported instances of sino-
atrial arrest during temporal lobe seizures.3
In these, asystole occurred shortly after sei-
zure onset and lasted for 8 to 10 seconds
prior to the development of a generalised
convulsion. The earliest reported patient
also showed abrupt asystole, lasting for up
to 8 seconds, following an epigastric aura or
angor animi.2 In the present case, termi-
nation of the asystolic episodes by atropine
confirms that they were neurally mediated.
There was no past history of simple syncope,
and the onset of bradycardia was always
preceded by deja vu. He had had other deja
vu attacks without cardiac sequelae, and was
found to have temporal lobe EEG abnor-
malities and a tumour presumed responsible
for these. We therefore feel confident that
temporal lobe epilepsy was the primary
cause of his asystolic episodes, and that
only the subsequent loss of consciousness
and jerking could have been attributable
to cardiac-induced cerebral ischaemia.
Whether or not the hypothalamic distortion
produced by the tumour predisposed to
autonomic dysfunction is not clear.
The importance of detecting a primary

cardiac arrhythmia in cases of both non-
epileptiform and epileptiform attacks is well
established.'2 13 The reverse situation, that
of significant cardiac arrhythmia caused by
primary epileptic disturbance, may be more
common than generally supposed.' Aware-
ness of this possibility, supported where
needed by combined ECG and EEG mon-
itoring, will help avoid one of the potentially
fatal consequences of an otherwise relatively
benign condition. Moreover where, as in
this case, a structural lesion is responsible, it
can be removed.
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Mental status changes induced by eye drops
in dementia of the Alzheimer type

Sir: Topical administration of eye drops can

produce serious systemic complications in
the pulmonary, cardiovascular, musculo-
skeletal and central nervous system.' 6
Dementia of the Alzheimer type patients are

particularly vulnerable to these side effects
because of the known neurochemical abnor-
malities that occur in this disorder.' Recent
work has demonstrated reduced activity of
choline acetyltransferase and acetylcholin-
esterase in biopsy and post mortem brain
tissues of affected patients.8 9 Other neuro-

peptides and neurotransmitters may also be
significantly altered in dementia of the
Alzheimer type.9" Toxic reactions from

ophthalmic agents may unmask or increase
the cognitive deficits, behavioural and per-
sonality changes which clinically character-
ise dementia of the Alzheimer type.7

Clinical reports have documented central
nervous system (CNS) reactions such as
confusion, hallucinations, ataxia, agitation,
dysarthria and psychosis after the use of
anticholinergic eye drops." - '3 Cholinomi-
metic agents such as pilocarpine and ace-
clidine are generally administered to reduce
intraocular pressure in patients with certain
types of glaucoma.'4'- Their clinical use
has not been associated with mental changes
although pilocarpine has been shown to pro-
duce complex behavioural and electro-
physiological alterations in experimental
animals. 16 -18 We report three patients who
developed CNS manifestations following
pilocarpine administration and were sub-
sequently found to have dementia of the
Alzheimer type.
Three elderly patients were referred to the

Dementia Clinic of Thomas Jefferson Uni-
versity Hospital for progressive cognitive
dysfunction following administration of
ophthalmic drops. They had a normal medi-
cal evaluation, which included: complete
blood count, sedimentation rate, thyroid,
renal and liver function tests, serum Vitamin
B 12 and folate levels, electrolytes, urinalysis,
electrocardiogram and chest radiograph.
Neurological studies consisted of computed
tomography (CT) of the brain, electro-
encephalogram (EEG) and cerebrospinal
fluid (CSF) studies in all patients. Cerebral
digital subtraction angiography and neuro-
psychological testing were done in cases 2
and 3 and magnetic resonance imaging
(MRI) in case 1. All patients underwent
several complete neurological examinations.

Case I was a 72-year-old, right-handed,
white male, who presented with a 5 year his-
tory of progressive decline in short term
memory and episodes of confusion and irri-
tability, especially at night. His symptoms
started after he was treated with 4% pil-
ocarpine and 2% epinephrine eye drops for
glaucoma. At that time, he also had visual
hallucinations and lability of affect. He was
treated with haloperidol, but this was dis-
continued because of tremors. His wife and
daughter reported intermittent visual hallu-
cinations and mood swings within an hour
after each application of the ophthalmic
medications. Neurological examination
revealed an alert, elderly man, who was ori-
ented only to person. He had no insight into
his medical illness and his recent and remote
memory were markedly impaired. The
patient was unable to do serial 7s, name
fingers, draw objects and follow a four-part
command. He had a labile affect and right-
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