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Low-voltage electric shock — proposed
new recommendations
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We propose new recommendations for the emergency
treatment of low-voltage electric injuries (<1 000 volts). A
large proportion of these patients can be treated as
outpatients.

Electricity can cause injuries of varying severity, from no health consequences to death
(1). In the last 20 years, the number of reported electrical injuries in Norway has
increased from 50 in 2000 to 500 in 2020 (2). The rise is attributed to increased
reporting of minor accidents (2). The reported extent of injuries and type of exposure
also vary more than previously.

Today, some patients exposed to low-voltage electricity are treated by the urgent care
service, while others are referred to the Emergency Department. We believe that there
is still great variation in the treatment of this patient population, as described by
Veiersted et al. in 2003 (3). There are currently a number of recommendations for
treatment in the acute phase following an electric injury (3-8). Several either focus
primarily on the risk of heart complications (7-9), or are very extensive (3). In general,
earlier recommendations have addressed patients with severe symptoms and potential
cardiac impact, and have been less differentiated in terms of the extent of injury and the
level of treatment patients should receive. There is a dearth of recommendations that
are based on recent Norwegian experiences and take into account the full range of
injuries and the extent of exposure.

«There is a dearth of reccommendations that are based on recent
Norwegian experiences and take into account the full range of
injuries and the extent of exposure»
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A survey we conducted at St Olav's Hospital suggests that a large proportion of patients
with low-voltage electric injuries can be examined and treated outside the hospital
setting, without diminishing patient safety (10). Based on earlier recommendations, our
clinical experiences and recent literature on the risk of sequelae following low-voltage
accidents (11), we present a proposal for an algorithm for the urgent treatment of
patients who have experienced a low-voltage electric shock (Figure 1).

Low-voltage electric injury (<1000V)
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Figure 1 Proposed algorithm for the urgent treatment of patients following a low-voltage
electric shock. Assessment components in the white area can be performed in the primary health
service or in a prehospital setting, while components in the green area are dealt with in the
Emergency Department. Minimal symptoms include local pain/tenderness, mild paraesthesia,
redness of the skin and lethargy.

Proposal for new recommendations

Patients who are exposed to low-voltage currents without experiencing an electric
shock in the upper body do not need further investigation if they have no or minimal
symptoms and normal findings at a general clinical examination (12). Minimal
symptoms are defined as, for example, local pain/tenderness, mild paraesthesia, redness
of the skin, malaise and lethargy. These are considered to be a temporary reaction to
electric shock and do not require interventions or further investigation in the acute
phase. Following treatment for any local wounds, these patients can be sent home from
the urgent care service, occupational health service or the Emergency Department (13).
For more pronounced symptoms, an ECG should be performed.

If the current has passed through a patient's upper body, an ECG should be mandatory.
Patients without symptoms or with only minimal symptoms who have no ECG changes
do not require to be kept under observation, monitored or hospitalised (14). Troponin
and creatine kinase isoenzyme MB (CKMB) are of limited value in the risk assessment
of these patients (15). Initial assessment can be carried out by the urgent care service,
or a GP or company doctor.
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If new ECG changes are found and/or the patient has more than the minimum
symptoms, blood sampling, a urine dipstick test, further monitoring and observation
should be performed. After 4-6 hours of observation, asymptomatic patients with
normal test results and unchanged ECG findings can be sent home (Figure 1) (13, 16).
In the event of persistent abnormalities, development of dynamic ECG changes or
symptoms that suggest cardiac impact, patients should be further monitored and
undergo cardiological examination. In cases of anamnestic suspicion of severe cardiac
impact, heart disease or other special circumstances (Figure 1), it is recommended that
the patient be referred to hospital for observation, monitoring and possible further
examination (17). Pregnant women should have an obstetric consultation (13).

«It is important to document muscle and nerve effects in all
patients. Such documentation can have implications for treatment,
entitlement to welfare benefits and compensation»

It is important to document muscle and nerve effects in all patients. Such
documentation can have implications for treatment, entitlement to welfare benefits and
compensation. Where there are obvious signs of nerve damage, such as paresis, a
neurologist should be consulted in the acute phase. Some tingling and slight
paraesthesia are common in the initial phase. Symptoms that last longer than a few
days should be followed up by a GP (18). Sequelae may also occur after exposure.

The development of rhabdomyolysis has been described in cases of low-voltage
electric shock (19), but other studies have not shown rhabdomyolysis that requires
treatment (15). If muscle damage is suspected, the patient needs to be referred to the
Emergency Department for further examination, including a urine dipstick (haematuria)
and CK test. The time of the accident must be recorded for this reason (19). Muscle
damage and abnormalities in urine samples or blood tests (CK) are consistent with
rhabdomyolysis.

A wider focus

In our proposal for a new emergency treatment algorithm for low-voltage electric
shocks, the circumstances surrounding exposure to electricity and symptomatology
guide the need for further investigation and observation. The main focus is on detecting
cardiac or muscular complications. For example, when a patient has remained in
contact with the power source, this will impact on the emergency follow-up as it
prolongs their exposure time and increases the risk of tissue heating and damage.

The algorithm takes into account that the main observed late effects are not related to
the risk of cardiac arrhythmias in the long term, but rather to the development of
symptoms from the nervous system and musculoskeletal system as well as cognitive or
post-traumatic symptoms, which are also assessed for sampling and other
documentation in the acute phase. The proposal therefore bridges the gap between the
primary focus on emergency medical treatment and knowledge about late effects
following an electric shock, which is more relevant in rehabilitation and social
insurance medicine.
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Information to patients

Upon discharge, treated patients must be told to contact the urgent care service or their
GP if they experience palpitations, chest pain, syncope, increasing muscle pain,
paraesthesia or a rise in temperature (12). Since late effects can occur (1, 11, 20),
patients should be encouraged to consult their GP if their symptoms persist. Patients
should be informed about the possibility of experiencing chronic pain, numbness and
mental impact, which should be followed up by a GP. Sequelae can also occur after

exposure (11, 18).

Summary

Based on a review of earlier emergency treatment recommendations and six years of
experience with emergency assessments of electric shock patients at St Olav's Hospital,
we have described a new algorithmic approach based on appropriate treatment that is
differentiated according to the acute clinical picture and exposure factors. We believe
that this algorithm safeguards patient safety in the acute assessment of patients exposed
to low-voltage electric injuries.
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