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THE ECG IS INVALUABLE
IN THE ASSESSMENT AND
MANAGEMENT OF THE
ACUTELY UNWELL PATIENT
and is one of the core competencies
for training in general practice’and
emergency medicine.?

Itis easy to perform, reproducible,
cheap and when combined with
patients’ symptoms is highly specific for
time critical conditions such as
myocardial infarction (MI).3

In recent years, in the UK and Ireland,
there has been a marked increase in the
availability and use of ECG machines in
general practice. In 2008, Day and
colleagues reported that 85% of GPs who
responded to their survey had an ECG

1
; -~ =
W - v. ,.- I.‘\le - " %,
: Y5
1
| |
|
g et fh o 4 AW &
Jim v, J ¥
V&

Vv

mare the

CoMmmon causes
of artefact?

machine and that 91% of them used it at
least once a week.* Intwo earlier studies
only 11%° and 43%¢ of GP respondents
respectively stated that they routinely
performed an ECG on patients with a
suspected Ml.

We report a case in which artefact
was misinterpreted as torsades
de pointes, often referred to simply as
torsades. Our patient did not suffer any
harm and did not have any unnecessary
investigations, yet inappropriate
treatment was administered making
the potential for harm a real possibility.

We describe the ECG features which
differentiate artefact from torsades and
review common sources of ECG artefact,
in both hospital and general practice.

MCan the risk

of misdiagnosis
be reduced?

CASE REPORT

A 6]-year-old man presented to our
emergency department following

a witnessed presyncopal episode.
There was no associated chest pain,
dyspnoea or loss of consciousness.

His medlical history revealed that he
had suffered a stroke a few years earlier;
from which he had made a complete
recovery.

Vital signs were within normal limits.
No abnormality was observed on clinical
examination. An ECG was obtained on
presentation and was interpreted as
torsades de pointes, see figure 1, above.

He was treated with 2 g magnesium
Sulphate which was administered

intravenously. A second ECG was »
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recorded 15 minutes later and it showed
complete resolution of the abnormal
ECG pattern, see figure 2, above.

DISCUSSION

ECG interpretation is an essential skill in
the management of the acutely unwell
patient and in addition to history taking
and physical examination has been
shown to have a significant effect

on referral patterns to cardiologists.”
Rutten and colleagues observed a 34%
reduction in specialist referrals among
patients who previously would have
been referred and a 20% increase in
referrals among those who previously
would not have been referred. Medical
management was altered in 40% of
patients.”

‘Misdiagnosing
artefact as torsades
de pointes can lead
to unnecessary
investigations

and interventions’

The conundrum we faced was
deciding whether the ECG appearances
represented torsades or artefact
resulting in a spurious diagnosis of
torsades. ECG features consistent with
torsades included rapid, irregular, broad
QRS complexes of different sizes and

shapes and the apparent twisting of
these complexes around the isoelectric
line, particularly seen in the rhythm strip,
see figure 1, p23.8

All these ECG changes resolved
completely within 15 minutes
of administration of magnesium,
see figure 2, above. In an early study
into the effectiveness of intravenous
magnesium in the management of
torsades, Tzivoni and colleagues
reported that in 9 out of 12 patients with
torsades the tachyarrhythmia
completely resolved within 1-5 minutes
of administration of magnesium. The
other three resolved after treatment
with a second dose of magnesium given
5-15 minutes after the first dose.”

Inlead lll, see figure 3, opposite, there
is no visible evidence of torsades, which
should be present in all leads, and QRS
complexes are clearly identifiable within
the abnormal rhythm in most of the
other leads. Both these factors confirm
that the ECG appearances are due to
artefact mimicking torsades.”®

Torsades arises due to prolongation of
the QT interval and is associated with an
increased risk of developing ventricular
fibrillation and subsequently sudden
death.” Urgent intervention is required
when diagnosed.

The most common causes of
prolonged QT interval are medications
such as amiodarone and erythromycin,
structural cardiac disease and
electrolyte abnormalities, especially
hypokalaemia and hypomagnesaemia.”

Conversely, misdiagnosing artefact as
torsades can lead to unnecessary
investigations, interventions and cost,
with the possibility of significant
complications due to unnecessary
treatments, examples of which have
included inappropriate defibrillation,”
insertion of a permanent pacemaker,
and internal defibrillator for a broad
complex tachyarrhythmia which was
later identified as artefact.®

“The most common
sources of artefact
are tremor, loose
skin electrodes

and interference
from other

medical devices
and mobile phones’

Unfortunately, we did not have
any previously recorded ECGs for
assessment of the QT interval, although
anormal ECG may have inadvertently
added weight to the possible diagnosis
of torsades.

ASSESSING FOR ARTEFACTS
One of the basic initial steps in ECG
interpretation is assessment for the
presence of artefact, which if present,

thepractitioner.co.uk
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can dramatically influence the
diagnosis.?1415

The most common sources of
artefact are tremor e.g. in Parkinson’s
disease,*' loose skin electrodes” and
electromagnetic interference from
other medical devices and mobile
phones.”®*®

Unfortunately, doctors do not always
recognise when the ECG appearances
are due to artefact as highlighted by this
case. Knight and colleagues showed an
ECG, with artefact resembling a broad
complex tachycardia, to 766 doctors.”®

Only 6% (3 of 55) of interns, 42%
(93 of 221) of cardiologists and 62%
(304 of 490) of electrophysiologists
correctly identified artefact as the cause
of the broad complex tachycardia.

Of those who failed to identify the
rhythm correctly 31% of internists,
53% of cardiologists and 88% of
electrophysiologists stated that they
would recommend invasive procedures
for further investigation and
management of the broad complex
tachycardia.”®

A wide range of commonly available
healthcare electrical equipment
has been reported to interfere with
the ECG recording.?° Periyasamy and
Dhanasekaran investigated the effect
that electromagnetic interference from
2G and 3G mobile phones had on a
variety of medical equipment when
placed in close proximity to them.”
The ECG tracing became distorted
during the ringing or conversation

modes. Defibrillators were not
susceptible to electromagnetic
interference from mobile phones.

The authors have not quantified the
magnitude of this effect and have not
reported if the artefact produced was
clinically relevant.? The distance that
mobile phones should be kept away
from equipment sensitive to electro-
magnetic interference varies from as
little as 7.5 cm?? to as much as 1.25 m.2

The Medicines and Healthcare
products Regulatory Agency in the UK
advises that mobile phones should be
kept at least one metre away from
equipment sensitive to electromagnetic
interference but they do not state how
this recommendation was reached.?*

It is important to
consider artefact as
the cause of bizarre
ECG appearances’

There is a consensus that the highest
risk of electromagnetic interference
occurs with the use of two-way radios
and mobile phones.? Ishihara and
colleagues studied the effect that third
generation mobile phones had on 32
commonly available medical devices.?®
Twelve medical devices (37.5%) were
affected by electromagnetic
interference which was shown to be
dependent on the transmission power
and the distance between the mobile

phone and the medical device.?®

However, Tri and colleagues
conducted 300 tests with two different
mobile phones in 75 patients’ rooms.
No interference was detected.”

Despite the serious complications,
which can arise if ECG changes due to
artefact are not recognised, ECG
interpretation books largely fail to
highlight this problem. There are,
however, some notable exceptions.?

The possibility that artefact is the
cause of the ECG appearance should
always be considered if bizarre ECG
changes are present particularly in an
asymptomatic patient.

The ECG should always be interpreted
in the context of the patient’s condition.
If artefact is thought to be the cause of
the ECG appearance, then any
contributory factors present should be
corrected and the ECG should be
repeated before invasive investigations
are undertaken or treatment given.’®

CONCLUSION

Itis important to consider artefact as the
cause of bizarre ECG appearances.
While it might not always be possible to
identify the cause of the artefact it is
important for GPs and hospital clinicians
to recognise the presence of artefact.

If the ECG changes are thought to be
due to artefact the ECG should be
repeated before investigations or
treatment are initiated. Commmon
sources of electromagnetic interference
should be identified and corrected.

FIGURE 3

Artefact simulating
torsades de pointes.
No features of
torsades are
present inlead Il
and QRS complexes
(arrows) can be
seen within the
‘abnormal rhythm’
throughout the
entire ECG
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The ECG is invaluable in the assessment and management
of the acutely unwell patient. It is easy to perform,
reproducible, cheap and when combined with patients’
symptoms is highly specific for time critical conditions
such as myocardial infarction. ECG interpretation is an
essential skill in the management of the acutely unwell
patient and in addition to history taking and physical
examination has been shown to have a significant effect
on referral patterns to cardiologists.

One of the basic initial steps in ECG interpretation is
assessment for the presence of artefact which if present
can dramatically influence the diagnosis. The most
common sources of artefact are tremor e.g. in Parkinson’s
disease, loose skin electrodes and electromagnetic
interference from other medical devices and mobile
phones. The Medicines and Healthcare products
Regulatory Agency in the UK advises that mobile phones
should be kept at least one metre away from equipment
that is sensitive to electromagnetic interference.

The possibility that artefact is the cause of the ECG
appearance should always be considered if bizarre ECG
changes are present particularly in an asymptomatic
patient. The ECG should always be interpreted in the
context of the patient’s condition. If artefact is thought
to be the cause of the ECG appearance, then any
contributory factors present should be corrected and
the ECG should be repeated before invasive investigations
are undertaken or treatment is administered.

We welcome your feedback

If you wish to commment on this article or have
a question for the authors, write to:
editor@thepractitioner.co.uk
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Your article would need to be around
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of the literature to put the case in
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