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Detection of arrhythmia: limited usefulness of patient
activated recording devices

L E THOMAS, L M SHAPIRO, E J PERRINS, K M FOX

Abstract

The findings of 24 hour ambulatory electrocardiography
and monitoring with the Cardiomemo, a device recording
32 seconds of electrocardiogram during symptoms,
were compared in 20 patients with symptoms suggestive
of arrhythmia. Ambulatory electrocardiography showed
arrhythmia in seven patients, extrasystoles in six, and
normal findings in seven. Nine patients failed to transmit
any Cardiomemo recordings, and the Cardiomemo
failed to show ventricular and supraventricular tachy-
cardia. It did not show any appreciable arrhythmia in
the seven patients with normal 24 hour electrocardio-
grams.
The Cardiomemo does not offer any important ad-

vantages over ambulatory electrocardiography, and its
relative cheapness is outweighed by the limited number
of patients who can use the device in one year. It can,
however, reassure anxious patients of the absence of
arrhythmia during symptoms.

Introduction

Patients who present with syncope, palpitations, and dizziness
are often difficult to diagnose at first presentation, many
requiring further investigation to determine the cause of their
symptoms. Continuous 24 hour ambulatory electrocardiography
has an established place in the investigation of these patients,'
but, particularly in patients with relatively infrequent symptoms,
a single 24 hour recording may not give sufficient information.
In addition, the probability of recording an actual attack is
small. Devices are currently being evaluated that allow patients
to record a 32 second strip of electrocardiogram when symptoms
occur.2 3The electrocardiogram is stored in a solid state memory
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and may be replayed at a convenient time via a transtelephonic
link to the local investigation centre. We compared the infor-
mation recorded by one of these new devices, Cardiomemo,
with the results of standard 24 hour ambulatory electrocardio-
graphy in 20 unselected patients.

Patients and methods

We studied 20 consecutive patients who presented with dizziness,
syncope, or palpitation and in whom the resting electrocardiogram
did not show any arrhythmia. They were aged 13 to 71; two complained
of dizziness, three of syncope and dizziness, and 15 of palpitation. A
detailed description of the presenting symptom was recorded using a
standardised questionnaire that included questions about the fre-
quency and duration of the symptom of the supposed arrhythmia and
the presence of pre-existing heart disease. A resting 12 lead electro-
cardiogram was recorded using Hewlett-Packard equipment.

The Cardiomemo (Instromedics) is a small (6 x 3 x 1 inch) device
for recording the electrocardiogram during symptoms. The four
integral electrodes are placed either on the chest or on fingers of both
hands. An event button activates 32 seconds of solid state digital
memory. The stored electrocardiogram is later transmitted by
telephone to the hospital and decoded by a Cardiotel receiver
(Instromedics). Each patient was given a Cardiomemo to be used
whenever symptoms developed.

Ambulatory electrocardiography-Single channel 24 hour ambu-
latory electrocardiography was performed in all patients. The electro-
cardiograms were analysed by an experienced technician using a
Reynolds Pathfinder Replay II system and related to each patient's
symptoms during the period of study. All arrhythmias were inter-
preted by one of us.

Results

Of the 20 patients given a Cardiomemo, 11 successfully transmitted
a symptomatic episode and nine made no transmission. Those who
transmitted sent one to six recordings (median three). Ambulatory
electrocardiography identified appreciable arrhythmia in seven
patients, only three of whom transmitted Cardiomemo recordings.
In the four others the Cardiomemo failed to show both ventricular
and supraventricular tachycardia (table). Of six patients with extra-
systoles according to ambulatory electrocardiography, three trans-
mitted Cardiomemo recordings showing similar findings, one did not
transmit, and two transmitted only sinus rhythm, suggesting that the
extrasystoles may not have been the cause of the symptoms. Of
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Results of 24 hour electrocardiography and monitoring with Cardiomemo in 20 patients with symptoms suggestive of arrhythmia

Results with:
Case No Symptoms Frequency*

Ambulatory electrocardiography Cardiomemo

Patients with arrhythmias shown by ambulatory electrocardiography
I Palpitation + + + Ventricular extrasystoles, sinus tachycardia, sinus bradycardia No transmission
3 Palpitation + + Ventricular tachycardia No transmission
4 Dizziness + + Sinus bradycardia Sinus bradycardia
7 Palpitation + + + Atrial fibrillation Atrial fibrillation
9 Dizziness, syncope + Sinus tachycardia No transmission
12 Dizziness, syncope + + Supraventricular tachycardia No transmission
20 Dizziness, syncope + Sinus bradycardia Sinus bradycardia

Patients with extrasystoles shown by ambulatory electrocardiography
2 Palpitation + + Atrial extrasystoles (frequent) Sinus rhythm
8 Palpitation + + + Ventricular extrasystoles (frequent) Ventricular bigemini

13 Palpitation + + + Ventricular extrasystoles, sinus tachycardia, sinus bradycardia Sinus tachycardia, sinus arrhythmia
15 Palpitation + Ventricular bigemini No transmission
16 Palpitation + + + Ventricular estrasystoles (infrequent) Single ventricular extrasystole
17 Palpitation + + + Ventricular and atrial extrasystoles (frequent) Ventricular and atrial extrasystoles (frequent)

Patients normal according to ambulatory electrocardiography
5 Palpitation + + + Normal No transmission
6 Dizziness + + Normal No transmission
10 Palpitation + + Normal No transmission
11 Palpitation + + + Normal Sinus tachycardia
14 Palpitation + + Normal No transmission
18 Palpitation + + + Normal Sinus tachycardia
19 Palpitation + + Normal Sinus tachycardia

* + = more than once a month; + + more than once a week; + + + = daily.

seven patients with a normal ambulatory electrocardiogram, none had
appreciable arrhythmia shown by the Cardiomemo; three, however,
confirmed sinus rhythm during a symptom; and four failed to transmit.

Discussion

Our findings show that the Cardiomemo does not offer any
important advantage over ambulatory electrocardiography in
the diagnosis of symptomatic arrhythmias in unselected patients;
this is in contrast with a previous report.4 The theoretical
advantage of the Cardiomemo is the documentation of in-
frequent or sporadic episodes directly related to symptoms. The
Cardiomemo proved useful in this respect in three patients, in
whom the symptoms repeatedly occurred in sinus rhythm. In
general, however, the Cardiomemo was less useful in docu-
menting arrhythmia in patients with rare symptoms than
ambulatory electrocardiography.

Several problems arose with the use of the Cardiomemo,
resulting in eight patients making no transmissions despite
symptomatic arrhythmias having been documented by ambu-
latory electrocardiography. Despite its apparently simple
operation some patients found the device difficult to use. In
other cases it was not immediately to hand when the symptoms
occurred. Another major limitation of the Cardiomemo was
the small number of patients one device could benefit; in our
study the device was kept by patients for an average of 21 days.
Thus only 17 patients could benefit from each device during
one year. In the study of infrequent symptoms even fewer
patients could be evaluated. Although the Cardiomemo and
decoder device are substantially cheaper than the equipment
required for ambulatory electrocardiography, a large number of
Cardiomemos would be required to achieve an adequate
patient workload. In these times of austerity, however, the
Cardiomemo might in smaller units be a suitable alternative to
a full scale ambulatory monitoring service, which may be pro-
hibitively expensive and consequently denied.

Unlike ambulatory electrocardiography the Cardiomemo
cannot easily detect arrhythmias either associated with syncope
or unrelated to symptoms, yet these may have important

prognostic implications. This disadvantage can be partly
overcome if the patient has a partner to apply the Cardiomemo
during syncope and also makes routine transmissions once or
twice a day.

In conclusion, the usefulness of the Cardiomemo seems to
be restricted to those few patients with a 24 hour electro-
cardiogram that is normal or at variance with the clinical
diagnosis and possibly to those units that do not have sufficient
financial resources. The results of this study show, however,
that the Cardiomemo can be useful in confirming the absence
of arrhythmia during symptoms; this may be reassuring for
anxious patients.
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