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Lesson of the week
Treatment resistant epilepsy or convulsive syncope?
Amir Zaidi, Peter Clough, Bruce Scheepers, Adam Fitzpatrick

The diagnosis of epilepsy is complicated by various con-
ditions that can mimic an epileptic seizure, and
cardiovascular conditions causing syncope may account
for many cases of so called secondary seizures.1 Convul-
sive syncope—that is, cerebral anoxic seizure activity sec-
ondary to transient global impairment of blood
flow—can be difficult to differentiate from epilepsy. The
differentiation is, however, important because syncope
can be treated effectively, especially when it is due to a
bradycardia.1 In addition, long term anticonvulsant
treatment is expensive and can cause serious morbidity.2

We present the cases of three patients thought to have
treatment resistant epilepsy who were subsequently
found to have a cardiac condition.

Case histories
Case 1
A 32 year old woman was referred to the epilepsy clinic
in January 1995 with a four year history of recurrent
blackouts. She described episodes in which she became
weak and had to lie on the floor followed by loss of con-
sciousness lasting for about 1 minute with clenching of
her fist and sometimes jerking, especially of the legs, but
no incontinence or tongue biting. She normally
recovered quickly, although she was tired afterwards.
The episodes occurred up to four times a week. In 1991,
a 72 hour electroencephalogram had given normal
results, but a trace taken after sleep deprivation showed
some left sided slow wave changes. She was started on
phenytoin for presumed epilepsy. She subsequently
tried several anticonvulsant drugs including lamotrigine,
sodium valproate, clobazam, vigabatrin, carbamazepine,
and gabapentin with no significant improvement apart
from a short period when clobazam was introduced. Her
condition had deteriorated with gabapentin.

At referral she was taking clobazam, vigabatrin, and
carbamazepine. She was changed to carbamazepine

only (800 mg daily) with little effect on the frequency of
attacks. Repeat ambulatory electroencephalography and
magnetic resonance imaging of the brain gave normal
results. She was admitted to the David Lewis Centre in
November 1996 for assessment. She had a typical attack
during ambulatory electroencephalographic monitor-
ing. Immediately before the attack a sinus pause of about
5 seconds was recorded on her electrocardiogram, and
she was transferred to a coronary care unit for further
assessment. Electrocardiographic monitoring showed
frequent sinus pauses lasting up to 7 seconds. A dual
chamber permanent pacemaker was implanted and her
blackouts resolved completely.

Case 2
A 43 year old man was referred for a neurological
opinion in 1991 with a six year history of recurrent
funny turns. He developed buzzing in his right ear fol-
lowed by severe dizziness but no loss of consciousness.
Thorough investigations at his local hospital had
produced no clear diagnosis. Electroencephalography
and computed tomography of the brain showed no
abnormality. In February 1992 he had an attack
complicated by loss of consciousness and a convulsion.
Epilepsy was diagnosed, and he was started on
carbamazepine. However, he continued to have black-
outs about every three months despite plasma anticon-
vulsant concentrations within the therapeutic range.
He was referred to the Manchester Heart Centre in
September 1992. Electrocardiography, echocardio-
graphy, and 24 hour Holter monitoring and carotid
sinus massage gave normal results but he remained
under yearly review. He had a tilt test3 in October 1995
after a cluster of blackouts. After 32 minutes of 60°
head up tilt he developed a sudden nodal bradycardia
of 20 beats/minute with syncope in keeping with a
diagnosis of vasovagal syncope.4 He had a dual cham-
ber pacemaker inserted in April 1996 and anticonvul-
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sant treatment was stopped in December 1996. He has
been asymptomatic since insertion of the pacemaker.

Case 3
A 72 year old woman was referred to the Manchester
Heart Centre in January 1997 with eight seizure-like
episodes over 13 years. She would become pale and cool
before blacking out, when she became rigid, her eyes
open and staring, and unresponsive to speech. She
recovered within 2-3 minutes, but vomited on regaining
consciousness. Epilepsy had been diagnosed in 1990
when her electroencephalogram had shown a temporal
lobe abnormality, and she had been started on
carbamazepine. However, she had had five further
episodes despite carbamazepine in doses up to 1200 mg
daily. Cardiac investigation had previously shown no
abnormality. She had a 60° head up tilt test in February
1997. After 30 minutes her blood pressure dropped
suddenly to 83/50 mm Hg with presyncope and severe
distress and the test was stopped. The carbamazepine
was discontinued, and she was started on atenolol for
vasodepressor vasovagal syncope. She has had no
further convulsive episodes over the past 12 months.

Comment
The causes of sudden loss of consciousness are exten-
sive, but they are broadly neurological and cardiovas-
cular. The most important differentiation is that of
convulsive syncope from epilepsy, the main neurologi-
cal deficit. Our three patients all improved greatly with
specific treatment, but only after many years of being
labelled as epileptic. As well as the attendant social and
psychological difficulties they had ineffective drug
treatment, made repeated hospital visits, and had enor-
mously costly and unhelpful investigation. Each was
eventually diagnosed by simple and inexpensive tests
(electrocardiography or head up tilt testing).

Accurate and early diagnosis of convulsive syncope
is important. Cardiac rhythm can be affected by anticon-
vulsant drugs, particularly carbamazepine, which is asso-
ciated with atrioventricular block.5 6 In addition, severe
episodic bradycardia and ventricular tachyarrhythmias
are potentially life threatening and require urgent
cardiological intervention. The reported one year
mortality of patients with a cardiac cause of syncope is
18-33%1 7–10 compared with 3-6% for syncope of
unknown origin.7–9 Reflex forms of syncope (vasovagal
syncope and carotid sinus syncope) seem to carry little
risk of death but are associated with a high incidence of
injury, particularly in elderly people.1–11

Reflex syncope may account for many cases of con-
vulsive syncope. Lin et al reported convulsive episodes
in up to 12% of blood donors with vagally mediated
syncope.12 Grubb et al found that six of 15 patients with
recurrent unexplained seizure-like episodes unrespon-
sive to anticonvulsant drugs had tonic-clonic seizures
during baseline head up tilt testing.13 A further four
patients had seizure-like activity with isoprenaline infu-
sion during head up tilting. After treatment (perma-
nent pacing in two patients, drugs in the others) all 10
patients were free from seizures and had negative tilt
test results. Five of these patients had electroencepha-
lography, all of whom had diffuse brain wave slowing.
Some workers have suggested that convulsive syncope
can be reliably distinguished from epilepsy by the brief

duration of the ictal phase, lack of rhythmic clonic
movements, rapidity of recovery, and absence of
post-ictal phenomena14–16 but these are insufficiently
reliable or specific to be standardised against more
stringent diagnostic criteria.2 Furthermore, abnormal
movements accompanying loss of consciousness may
vary within patients.

Patients with presumed epilepsy who respond
poorly to treatment should have their attacks re-
examined, particularly when their electroencephalo-
gram appears normal or non-specifically abnormal. If
there is doubt about epilepsy, monitoring of attacks and
referral for a cardiological opinion should be consid-
ered. All such patients should have a resting 12 lead
electrocardiogram, which may be diagnostic—for exam-
ple, in Wolff-Parkinson-White syndrome or congenital
long QT syndrome. If the electrocardiogram appears
normal the cause is unlikely to be ventricular tachy-
arrhythmia.7 The case for routine Holter monitoring to
identify transient arrhythmias is more difficult. The diag-
nostic yield of continuous 72 hour Holter monitoring is
only 2-4% in syncope,17 18 but an electrocardiographic
channel should be included routinely during ambula-
tory electroencephalography. Convulsive vasovagal syn-
cope should be considered in patients with treatment
resistant epilepsy. Although head up tilt testing has lim-
ited sensitivity and specificity (both 80-90%), it is safe,
inexpensive, and increasingly widely available.

Misdiagnosis of epilepsy remains a major clinical
problem. One way forward is for cardiologists, neurolo-
gists, and psychiatrists to collaborate in the investigation
of fits, faints, and blackouts. This should improve the
speed and accuracy of diagnosis and eliminate unneces-
sary and costly investigation or prolonged, unnecessary,
and potentially dangerous treatments.
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