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Dear Editor,

An elderly male was referred by the otorhinolaryngology 
department for a 3  ×  3 cm2 well‑demarcated, indurated 
round plaque with a peripheral rim of erythema on the 
right shoulder, noticed 3  days previously  [Figure  1]. The 
shape and location of the plaque suggested it was induced 
by an electrocardiogram (ECG) lead.

He had undergone total laryngectomy combined with partial 
pharyngectomy and bilateral neck lymph node dissection for 
carcinoma of the right parapharyngeal space, about 4 weeks 
previously, followed by a re‑exploration for postoperative 
hematoma drainage 2 weeks previously. On both occasions, 
he stayed for 2–3  days in the high‑dependency unit 
for postoperative supervision with continuous 12‑lead 
electrocardiographic monitoring.  (UNI‑EM Cardiomin 
3C ECG machine). He developed a burn on the shoulder 
below one electrode but did not have lesions beneath the 
other 11 electrodes.

Burn Beneath Only One of 12 Electrodes Applied for Electrocardiographic 
Monitoring

Letter to the Editor

Iatrogenic skin burns under monitoring electrodes used 
with electrocardiography leads and neuromonitoring leads 
are reported.[1] Burn injuries have also been reported in 
patients with ECG electrodes left in  situ when undergoing 
magnetic resonance imaging  (MRI) scanning, likely due 
to the interaction between electromagnetic radiation and 
the ECG electrode.[2] Contact hypersensitivity to adhesive 
gel or electrode material can also lead to skin changes 
localized to the site of electrode fixation.

Typically, these causes lead to changes under all electrodes.[3]

ECG amplifiers are used to convert weak electrical activity 
from the heart to stronger signals that can be detected as 
the machine output. The isolation amplifier is an important 
component of this system, which provides a barrier between 
the input and output circuitry of the signal processing. This 
separation protects the signal quality in the input circuit, 
and, more importantly, provides safety to the patient 
from any current leakages.[4] Sometimes, a malfunction in 
the isolation amplifier or a power surge may overwhelm 
the isolation amplifier, allowing some volume of current 
to flow back into the input circuit and reach the patient. 
This current leads to the electrolysis of moisture under the 
electrodes. Under a negative electrode, this electrolysis 
leads to the formation of a strongly alkaline medium, 
which corrodes the underlying skin, resulting in a caustic 
burn.[5] The burn in our patient occurred below the right 
limb lead, which is, by convention, the negative electrode 
as represented in Einthoven’s triangle.[6] This is the likely 
explanation for developing a single lesion.

The diagnosis of electrode‑induced cutaneous changes 
is relatively easy when multiple sites are affected, but it 
should be recognized that changes may be confined to a 
single electrode in some cases.
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Figure 1: (a) Yellowish round plaque on the right shoulder corresponding 
to the placement of right limb ECG lead (lead II), with no involvement of 
skin beneath other ECG leads (b) Well‑demarcated yellowish round plaque 
on right shoulder (zoomed‑in). ECG = electrocardiogram
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