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Cardiac rhythm abnormalities in patients presenting with
transient non-focal neurological symptoms: a diagnostic
grey area?

D P DE BONO, C P WARLOW, N M HYMAN

Abstract

Eighty-nine patients attending neurology clinics with
transient non-focal neurological symptoms were studied
by routine electrocardiography and 24-hour monitoring
of the electrocardiogram. In comparison with 109 control
subjects there was no significant overall excess of
arrhythmias (age-adjusted odds ratio 1 7, X2 =2-67) except
in the subgroup of patients under the age of 30 (odds
ratio 116, p<005). Bradyarrhythmias, but not tachy-
arrhythmias, were significantly more common in the
patients (odds ratio 7 4, p <0001). Since patients can
rarely be studied while they are having symptoms a
working diagnosis must be based on a balance of prob-
abilities: arrhythmias in young patients, or brady-
arrhythmias in any patient, are likely to be clinically
relevant. Ambulatory electrocardiographic monitoring
contributed to the diagnosis in at least 25 of the patients,
Nevertheless, the extent to which further investigations
are pursued, and the form of treatment ultimately
adopted, must also be influenced by the frequency and
severity of the patients' symptoms.

Introduction

The longstanding concept of an association between disturbance
of cardiac rhythm and neurological symptoms was revitalised
by the introduction oflong-term ambulatory electrocardiographic
monitoring,1 2 particularly for patients with infrequent or
sporadic symptoms. Most reports3-5 of cardiac arrhythmias
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detected by this method in patients with transient neurological
symptoms have tended either to be anecdotal or to deal with
more or less selected populations referred to a cardiac depart-
ment. Clarke et a16 cautioned against an uncritical acceptance of
the clinical relevance of arrhythmias detected during asymptom-
atic periods. Nevertheless, there has been increasing demand
for investigation in patients of this type, with important impli-
cations in terms of cost and the allocation of resources. We have
therefore undertaken a case-control study of cardiac arrhythmias
using ambulatory monitoring in consecutive patients with
transient non-focal neurological symptoms presenting to a
neurology service.

Patients and methods

Eighty-nine patients were referred by their general practitioners
over 30 months, and most were examined by NMH or CPW. Patients
referred direct to the cardiology service were not included. All the
patients had had transient episodes of loss or disturbance of con-
sciousness (giddiness, dizziness, faintness) without focal neurological
symptoms. Patients with a clear clinical diagnosis of epilepsy, transient
ischaemic attacks, transient global amnesia, labyrinthine vertigo, or
migraine were excluded. A total of 109 controls matched for sex and
(roughly) for age were selected from outpatients, ambulant inpatients,
and doctors, nurses, and physiotherapists. Fifty-seven controls had
primary neurological disorders not known to be related to cardiac or
cerebrovascular disease-for example, cerebral neoplasm, radiculo-
pathy, and carpal tunnel syndrome; 35 had non-neurological diagnoses
such as peptic ulcer, lymphoma, and skin disorders; and 17 were
healthy.

Patients and controls were examined by DDEB and subjected to
12-lead electrocardiography (Elema Mingograph, three-channel), M-
mode echocardiography (SKI Ekoline with Honeywell recorder), and
at least one 24-hour period of ambulatory electrocardiographic
monitoring (Oxford Instruments, Medilog system). All were en-
couraged to be up and about during the recording. A modified
Marriott CM 1 electrode position was used. Tapes were analysed
blind using either Oxford Instruments or Pathfinder equipment with
visual monitoring. Some patients had repeat 24-hour recordings or
intracardiac electrophysiological studies, or both, according to a
standard protocol.7
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Results

Table I shows the frequency of symptoms in the 89 patients. The
controls were slightly older than the patients (the control group had
also been used in part in a concurrent study of transient ischaemic

TABLE I-Frequency ofsymptoms in patients presenting with transient disturbance
of non-focal neurologicalfunction

,Wmy
Monthly
Two-monthly
Six-monthly..

No of
patients

2
12

. . .14
9.

9..

No of
patients

Yearly . . 12
Single attacks, or interval

longer than one year . . 29
Uncertain or not recorded . . 2
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done in 12 patients (the results not being included in the case-control
comparison), with useful additional information obtained in one
patient who had an episode of prolonged sinus arrest during the
second 24-hour recording. From the history, clinical examination,
investigations, and response to treatment the patients were finally
divided into five diagnostic categories (table III). Twenty-seven
patients (30%) were thought to have a probable cardiac cause for their
symptoms, and these patients were not significantly different from
the others in the frequency or duration of their attacks, the occurrence
of palpitations, or the observation of pallor or flushing before, during,
or after an attack.
The prevalence of structural cardiac defects (such as mitral pro-

lapse), hypertension, and historical or resting electrocardiographic
evidence of ischaemic heart disease was not significantly different
between the patients and controls (table IV).

TABLE it-Distribution of cardiac conduction and rhythm abnormalities in routine electrocardiogram plus one 24-hour ambulatory record-
ing in patients and controls

Patients Controls
Age Odds 95%

(years) No (%) No (%) ratiot Confidence
No abnormal Abnormalities No abnormal Abnormalities limits

Supraventricular tachycardia (5)
<30 29 11 (38) Sinus arrest (4) 20 1 (5) Supraventricular tachycardia (1) 116 14-99-3

i° or 2' atrioventricular block (2)
15 5 (33) Supraentriculartachycardia (2) 11 2 (18) Supraventriculartachycardis(1) 22 04146Simusafetn(3) tSupraventriculardea)ystoles()

40-4913 2 '15' c-branch bloke (1) 20 2() Supraventricularextrasystoles(l) 6 0-340-49 13 2 (1S) .0LVfbeidpacemwbt)l 20 2 (10) ^ eturtulrearia(lo¢() 1-6 0-2-13-3

50-59 14 36. I Supraventricular ext,ystoles (4) Supraventricular tachycardia (1)14 5 ( ) Ventricularextrasystoles(1) 27 8 (30) Supraventricularextrasystoles(2) 1-3 0-3-5-2
Ventricular extrasystoles (5)

rSinus arrest (1) Supraventricular tachycardia (6)
>60 18 9 (50) J1atrioventricular block (2) Ventricular extrasystoles (8)Left bundle-branch block (1) 31 18 (58) Ventricular tachycardia (1) 0 7 0 2-2-6

IVentricular extrasystoles (5) Atrial fibrillation (2)
Right bundle-branch block (1)

Supraventricular tachycardia (7) fSupraventricular tachycardia (9)
Sinus arrest (8) Supraventricularextrasystoles (4)
1° or 20 atrioventricular block (4) Ventricular tachycardia (2)

Total 89 32 (36) Wandering pacemaker (1) 109 31 (28) Ventricular extrasystoles (13) 1-7S 08-35
Left bundle-branch block (2) Atrial fibrilla)on (2)
Ventriculare-ranytoles (6) Right bundle-branch block (1)
Supraventricular extrasystoles (4)

*Sinus arrest defined as either sudden increase in P-P interval to twice or more of preceding value or sinus pause of 1-8 s or longer terminated by
escape beat. Supraventricular extrasystoles (narrow QRS) defined as such beats occurring more often than 1 per 1000 complexes at any time.
Supraventricular tachycardia defined as three or more consecutive supraventricular extrasystoles. Ventricular extrasystoles (broad QRS) defined as
such beats occurring more often than 1ler 1000 complexes or in couplets or triplets. Ventricular tachycardia defined as three or more consecutive
ventricular extrasystoles. No patient ha onsistent bradycardia of 60/mn or less. Transient sinus bradycardia, particularly at night, was common
and not regarded as pathological.
tOdd5 ratio is odds of a rhythm disturbance in patients divided by odds of a rhythm disturbance in controls.
$Adjusted for age differences between patients and controls.

attacks) and we therefore adjusted the overall comparison for age
(Mantel Haenszel test).
There was no noticeable difference in the prevalence of cardiac

arrhythmias between men and women, and their results are considered
together. Table II gives the age-specific prevalence of cardiac conduc-
tion and rhythm abnormalities detected in a routine 12-lead electro-
cardiogram and one 24-hour ambulatory recording. The overall
prevalence of cardiac arrhythmias was slightly higher in the patients
than in the controls (age-adjusted odds ratio 1-7), but this difference
was not significant (X' = 2-67). There was, however, a significant
excess of arrhythmias in patients under 30 (odds ratio 11 -6, x2= 5-28,
p < 0 05), and the difference between the patients and controls became
smaller with increasing age. Bradyarrhythmias or conduction disturb-
ances occurred in 15 of the 89 patients (17%) compared with one of
the 109 controls (age-adjusted odds ratio 7 4, 95% confidence limits
2-0-27-7, p < 0-001) but there was no significant difference with regard
to tachyarrhythmias (17 of the patients (19%) compared with 30
(28%) of the controls; age-adjusted odds ratio 0-78, 95% confidence
limits 0.2-1.7). There were two other patients who, despite repeatedly
normal ambulatory recordings, had abnormalities of atrioventricular
conduction and sinus node recovery time during intracardiac electro-
physiological studies.
A single 24-hour electrocardiogram was classified as positively

diagnostic (symptoms coinciding with a detected arrhythmia) in only
three patients and as negatively diagnostic (symptoms coinciding
with a normal electrocardiogram) in only four; in the remaining 82
patients the tracing was "non-diagnostic" (no symptoms during the
recording). The resting 12-lead electrocardiogram was abnormal in
five patients (three with first-degree atrioventricular block, two with
left bundle-branch block) and three controls (two in atrial fibrillation,
one with right bundle-branch block). Repeat 24-hour recordings were

Discussion

The prevalence of arrhythmias and the age distribution in our
control population were closely similar to other "normal"
populations.6 8 b Our patients would be expected to have a low
prevalence of overt cardiac disease, since those with a history or
physical findings suggestive of cardiac disease would have been
more likely to be referred direct to the cardiac service and not
the neurology service.

It could be predicted from the relative infrequency of symp-
toms in most patients (table I) that few would have had
symptoms during the investigations. The concept of requests for
ambulatory electrocardiographic monitoring is that asymptomatic
arrhythmias may give clues to the potential occurrence of a
major arrhythmia likely to cause symptoms. We found an overall
excess of arrhythmias in the patients only in the youngest age
group, where there was a particularly low prevalence of abnorm-
ality in the controls. In the intermediate age groups there was a
lower but similar prevalence of abnormalities in patients and
controls, while in the older patients asymptomatic arrhythmias
-and particularly extrasystoles and short episodes of tachy-
cardia-were just as or more common in controls than in the
patients with transient neurological symptoms. Clearly caution
is needed in attributing clinical significance to asymptomatic
arrhythmias in elderly patients. In all age groups bradycardias
or conduction defects seemed more likely to be of clinical
relevance than tachyarrhythmias, and overall there was a
significant excess in the patients.
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TABLE III-Final working diagnoses in 89 patients with transient non-focal neurological symptoms

No with documented arrhythmias
Category Definition No of (on routine and/or ambulatory Individual diagnoses

patients electrocardiography)

(1) Non-cardiac Symptoms later found to be due to 6 2 Epilepsy (1)*; postural hypotension (1);
other causes "unknown" but normal recording

during symptoms (4)
(2) Probably non-cardiac Potential other cause for symptoms 18 2
(3) Unlikely cardiac No clinical or investigative features to 11 0

suggest cardiac (or other) cause 2Uncertain (56)
(4) Possibly cardiac Clinical features suggest cardiac cause, 27 16 (infrequent ventricular extrasystoles

but no strong objective evidence and supraventricular extrasystoles) J
(5) Probably cardiac Cardiac cause likely on basis of history, 27 25 Sick-sinus syndrome/vagal overactivity

investigations, and response to (12); carotid sinus syndrome (1);
treatment sarcoid heart block (1); other heart

block (1); supraventricular
tachycardia (7); ventricular
arrhythmias (5)

*Epilepsy became diagnosis some months after patient was included in study.

TABLE Iv-Prevalence of structural cardiac defects (mitral leaflet prolapse etc),
hypertension, and ischaemic heart disease

Ischaemic
Structural Hypertension heart No

defect disease studied

No (%O) of patients 23* (26) 5 6) 6(7) 89
No (%) of controls 18 (16) 6 (6) :2 (I1) 109

*Age-adjusted odds ratio 1-8, 95% confidence limits 0-863-76, x2 = 2-53.

The management of individual patients with a tachycardia
will most likely be a therapeutic trial of one or more anti-
arrhythmic drugs. If the suspected abnormality is a bradycardia
the choice is far more onerous-namely, whether or not to
implant a cardiac pacemaker. In young patients transient
atrioventricular block or abnormalities of sinus node function
may result from excessive vagal activity rather than degenerative
disease.10 Vasovagal syncope, which usually includes both a
cardioinhibitory and a vasodepressor component, is traditionally
regarded as a benign disorder, but in a few cases, and particularly
when prolonged asytole occurs, it may be life threatening."1 Six
patients in this series who had intracardiac electrophysiological
studies on account of severe and persistent symptoms were given
atropine: four showed improved atrioventricular conduction and
three a "normalised" prolonged sinus node recovery time.
Though anticholinergic drugs would theoretically be attractive,
we find them to be poorly tolerated. Five of these patients
subsequently received pacemakers, with relief of their symptoms.
Overall, 11 patients (120%) received permanent pacemakers, with
complete relief of symptoms in eight, partial relief in two, and
no relief in one (who had not had an electrophysiological study).
In practice the decision to implant a pacemaker in patients with
transient abnormalities of sinus or atrioventricular node function
is likely to be guided principally by the severity and persistence
of the symptoms. There is little evidence that survival is
improved by pacing in such patients with absent or minimal
symptoms.12
The proportion of diagnostic recordings (and, of course,

number of irrelevant arrhythmias) would no doubt have been
higher if we had routinely recorded for 48 hours or more rather
than 24 hours, but the implications in time and cost would be
considerable. It is probably justifiable to reserve repeat record-
ings for patients with particularly severe or persistent symptoms.
We found that traditional clinical features were unhelpful in
predicting which patients would have abnormalities on
ambulatory electrocardiographic recordings.
Because there is no precise boundary between normality and

abnormality in ambulatory recordings made in the absence of
symptoms we cannot say exactly how much useful additional
information was provided by ambulatory monitoring of our
patients; to do this we should have needed an independent
means of confirming the diagnosis. Nevertheless, of 27 patients
thought eventually to have a "probably cardiac" cause for their

symptoms, five had conduction or rhythm abnormalities apparent
in the 12-lead electrocardiogram, another 20 had abnormalities
detected on ambulatory monitoring, and two had possible
abnormalities only detected during an electrophysiological study.
If the four patients in whom symptoms.occigred in the absence
of an electrocardiographic- abnormality are added, ambulatory
monitoring contributed to a working diagnosis in at least 24 of
our 89 patients (27%). There is thus justification for including
at least one period of ambulatory monitoring in the investigation
of all patients presenting with transient non-focal neurological
symptoms. Any arrhythmia detected must, however, be inter-
preted in the light of the frequency and severity of the clinical
symptoms, whether the abnormality is a tachycardia or brady-
cardia, and of a knowledge of the prevalence of the arrhythmia
in a control population of similar age.

We thank Dr Klim McPherson and Dr Robert Haile for statistical
and epidemiological advice, Miss Rosie Phillips for the electro-
cardiographic monitoring, and the Oxford Regional Health Authority
(Teaching) for a grant from the locally organised research fund
scheme.
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