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Abstract
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In electrocardiography, an electrocardiographic (ECG) artefact is used to indicate a misleading or confusing alteration in data or observation not arising from the heart. Although technological advancements have produced monitors that may provide accurate data
and reliable heart rate alarms, interferences of the displayed electrocardiogram such as (but not limited to) electrical interference by
outside sources, electrical noise from elsewhere in the body, poor contact and machine malfunction continue to occur. Artefacts are
extremely common, and knowledge regarding them is necessary to prevent misinterpretation of a heart’s rhythm, which can often lead
to unnecessary and unwarranted diagnostic and interventional procedures. Here we report a case of ECG artefacts that occur owing to
a patient’s warming blanket and its consequences.
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Introduction

T

he objective of electrocardiographic (ECG) monitoring is to observe and assess the electrical activity of the heart.
Continuous ECG monitoring is currently a basic standard of care in both the operating room and intensive care
unit. In both these environments, there have been increases in the number of electrical devices used for patient
care, with a consequent increase in the risk for interference. The electrocardiogram should be of high quality and free from
distortion and artefacts for its accurate interpretation.
Here we describe a rare case of a patient who developed unexplained ECG changes after inducing anaesthesia, which was
later determined to occur because of electrical interference from the patient’s warming blanket (Geratherm UniqueTemp
Medical Warming System, Geratherm Medical AG, Geschwenda, Germany).

Case Presentation
A 20-year-old male with a preoperative diagnosis of exstrophy–epispadias complex was posted for surgery (Mitrofanoff
procedure and neobladder creation) under epidural and general anaesthesia. After inserting an epidural catheter, anaesthesia
was induced using 1-2 µg kg-1 fentanyl, 0.05 mg kg-1 midazolam and 2.5 mg kg-1 propofol, and endotracheal intubation was
facilitated using 0.12 mg kg-1 vecuronium. Immediately after connecting the endotracheal tube to the anaesthesia machine
(Drager Fabius GS Premium, Drager Medical GmbH, Germany), nonspecific ECG changes were observed on the monitor
(Figure 1). The patient was haemodynamically stable, with a blood pressure of 98/54 mmHg. Immediate investigation
for the cause was initiated. At a first glance, the monitor strip revealed broad QR complexes (yellow arrows), suggesting a
ventricular bigeminal rhythm (1). However, a careful analysis revealed these complexes to be artefacts, which was suggested
based on the following observations.
1. Clear presence of normal sinus rhythm, with narrow QRS complexes in both monitor strips (marked by red arrows in
Figure 1).
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2. The ventricular myocardium has a refractory period (approximately 250 ms) wherein after an action potential, the
tissue remains refractory for any ensuing cardiac impulse.
Thus before or after sinus beat (marked by red arrows), it
would be physiologically impossible for the myocardium to
be rapidly depolarised to produce a second QRS complex
(marked by black arrows).

Figure 1. Monitor showing electrocardiographic artefacts

3. The QRS complexes marked by yellow arrows were confirmed to be artefacts because they appeared in too rapid
succession following or preceding a normal sinus complex,
which would be physiologically impossible with a normal AV
conduction (Figure 1).
A diagnosis of ECG artefacts was made, and thus, we initiated investigating the possible reason for the artefacts.
Meanwhile, we deepened the plane of anaesthesia, and an
urgent arterial blood gas analysis was initiated to rule out
any electrolyte abnormalities. The blood gas analysis results revealed normal parameters (pH, 7.364; pO2, 186.8
mmHg; pCO2, 38.0 mmHg; Na+, 138.6 mEq L-1; K+, 3.9
mEq L-1). The ECG leads were checked for any disconnections and breach, and the ECG electrodes were reapplied after proper skin cleaning (2). Even after checking
and rechecking the ECG electrodes and leads, ECG on
the monitor remained the same. Considering that there
must be some fault with the monitor itself, a new monitor
was used but the artefacts persisted. Then, 12-lead ECG
was performed to verify whether the artefacts persisted in
all the leads; this revealed the same rhythm as observed
on the monitor for all the leads. The operation table and
anaesthesia machine were checked for proper grounding,
which was also found to be good (3). All other monitoring
connections (e.g. invasive blood pressure line, temperature probe) that originated from the anaesthesia machine
and were attached to the patients were disconnected and
checked; all electronic equipment, including cell phones,
were switched off to identify the cause of the ECG artefacts, but none was found (4). While we were checking,
a cardiologist opinion was also sought, and a snapshot of
ECG was send via WhatsApp. The communication via
phone was received within minutes, and in their opinion,
these were artefacts and were produced from some device
that interfered with the ECG rhythm.
During this intensive search for the cause of ECG changes, when the patient’s warmer (Geratherm®) (Figure 2) was
turned off, the ECG reverted back to sinus rhythm, concluding that the warmer was causing the artefacts.
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Figure 2. Patient’s warming apparatus (Geratherm®)

We encountered a similar incidence of ECG artefacts in a
7-year-old boy who was to undergo laparotomy under general anaesthesia. ECG artefacts were similar to those described
above (Figure 3). We immediately diagnosed that the artefacts occurred because of the warmer, and after switching off
the warmer, ECG returned to sinus rhythm (Figure 4).
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Figure 3. Monitor showing electrocardiographic artefacts

tached to them can prevent this misdiagnosis. We would also
like to highlight that mobile messaging services reduce time
to arrive at a diagnosis and thus may be used more often for
patients’ benefit.

Informed Consent: Written informed consent was obtained from
the parents of the 7 year old child and from the adult patient who
participated in this case report.
Peer-review: Externally peer-reviewed.

Figure 4. Monitor displaying normal sinus rhythm after switching off the warmer

Discussion
Misdiagnosis due to ECG artefacts may subject patients to
unnecessary diagnostic and therapeutic interventions for arrhythmia (5). Intraoperative ECG changes need the same degree of vigilance as that in the diagnosis of a disease, which
if overlooked can have serious adverse effects on patient care.
However, a thorough knowledge of, patient’s history, and appropriate investigation of surrounding equipment/monitors
enables swift determination of the cause and appropriate action for resolving the problem.
Another point of care is the use of mobile messaging application services for quick and clear results where figures, pictures
and photos play an important part in making a diagnosis.
Here we were able to send the ECG snapshot via WhatsApp
to a cardiologist to reach a diagnosis and confirm it without
delay.

Conclusion
Through this correspondence, we emphasize that although
ECG changes require quick treatment, they may subject
patients to unnecessary diagnostic and therapeutic interventions for arrhythmias if they are later identified to be artefacts. Having complete knowledge of monitoring devices at-
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