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ABSTRACT

Introduction: Cardiac arrhythmias caused by electrical injuries are rare among emergency 
service admittances. We present a case of ventricular fibrillation (VF) with a rare etiology, 
confirmed by speckle-tracking imaging. Case presentation: A 38-year-old man was ad-
dressed to our hospital to evaluate the etiology of an episode of VF, promptly resuscitated in 
a territorial hospital. On admission, his 12-lead electrocardiogram revealed a sinus rhythm, 
without any ST-T changes or atrioventricular conduction disorders. Transthoracic echocar-
diography and coronary angiography were normal, and the electrophysiological study did not 
induce VF. Anamnesis showed that the arrhythmia occurred after an electrical injury, result-
ing from the contact with a domestic low-voltage source. Speckle-tracking imaging revealed 
closure of the electric arc within the heart, which could explain the absence of skin-burn 
injuries in this case. The patient was discharged after seven days of hospitalization, without 
any complication. Conclusions: VF can occur after an unexpected electrical shock during a 
household accident. This case report underlines the need for a complex interdisciplinary ap-
proach in such difficult cases, when the absence of any electrical injuries on the skin makes it 
difficult to recognize the electrical shock that triggered the ventricular fibrillation.
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INTRODUCTION

Ventricular arrhythmias are the major cause of morbidity 
and mortality in patients with structural heart disease. At 
the same time, this severe type of rhythm disorders can 
be responsible for sudden cardiac death in patients with 
structurally normal hearts.1,2 Overall, the main causes of 
sudden unexpected death are represented by ventricular 

tachycardia and ventricular fibrillation (VF). One of the 
rare causes of VF in patients with a structurally normal 
heart is represented by electrical injuries.3,4 The manage-
ment challenge in these cases is to deal not only with the 
VF as the presenting symptom, but also with the pervading 
risk of sudden cardiac death that may represent the con-
sequence of a pre-existing arrhythmogenic substrate.5,6 
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CASE REPORT

We present the case of a 38-year-old man, addressed to 
our hospital to evaluate the etiology of an episode of VF, 
promptly resuscitated in a territorial hospital, without any 
neurological sequelae. There was no history of angina, dys-
pnea, or drug intake. The patient had a 10-year history of 
smoking, occasional alcohol intake, and no illicit drug use.

On physical examination, the patient was hemodynami-
cally stable, with a blood pressure of 125/80 mmHg, a pe-
ripheral pulse of 75 bpm, normal saturation on room air, 
and without any skin injuries. He looked pale and anxious. 
Cardiac examination showed normal heart sounds with 
regular rate and rhythm, and no jugular venous disten-
tion. Arterial pulse was strong and equal in all limbs, there 
was no edema in the lower extremities, and the lungs were 
clear. Examinations of cardiac, neurologic, respiratory and 
gastrointestinal systems showed normal relations. The 
patient was subjected to standard baseline investigations 
and was admitted to the Intensive Cardiac Care Unit for 
continuous cardiac monitoring. His 12-lead electrocardio-
gram revealed a sinus rhythm, without any ST-T changes 
or atrioventricular conduction disorders (Figure 1). 

Except for a mild increase of creatine kinase MB 
(CK-MB 48 U/L) and liver enzymes (ALAT 116 U/L,  
ASAT 123 U/L), his blood tests, including Troponin-I, com-
plete blood count and biochemical profile, were normal. 
Serum levels of K+ were also normal (4 mmol/L). His chest 
X-ray was normal, and echocardiography showed a mildly 
dilated left ventricle with normal wall thickness and func-
tion. No significant valvular abnormalities were detected. 

Troponin-I was repeated at 6 and 12 hours, but all turned 
out to be negative. The abdominal ultrasound revealed a 
fatty liver, without other liver or gallbladder disease. 

In order to elucidate the cause of VF in this young 
smoker patient, without any family or personal history 
of cardiovascular disease and in the absence of any elec-
trolyte disorder, we performed a coronary angiography 
in emergency settings, which revealed normal epicardial 
coronary arteries (Figure 2). 

Holter ECG monitoring performed during hospitaliza-
tion in the absence of an antiarrhythmic medication did not 
reveal the presence of sustained ventricular arrhythmias. 

An electrophysiological study with programmed ven-
tricular stimulation was used to document the inducibility 
of VF, guide ablation, assess the risks of recurrent ventric-
ular arrhythmia or sudden cardiac death, evaluate loss of 
consciousness in this patient and assess the indication for 
implantable cardioverter defibrillator therapy. The elec-
trophysiological study revealed a normal atrioventricular 
conduction, without any inducible atrial or ventricular 
tachyarrhythmias. 

In order to elucidate the cause of VF, we resumed the 
anamnesis with the patient's family, who said that during 
the onset of arrhythmia, he was working on an impro-
vised electrical installation. Therefore, a household ac-
cident with electrocution was considered the etiology of 
the patient's arrhythmia. Interestingly, the patient had no 
electrical skin injuries which could have helped us to elu-
cidate more quickly the cause of VF.

We have also evaluated the myocardial injury of this 
patient, which was difficult in the absence of typical chest 

FIGURE 1. The 12-lead electrocardiogram at presentation showing sinus rhythm, without 
any ST-T changes or atrioventricular conduction disorders
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pain and lack of specific changes on electrocardio-graphy. 
The current golden standard for assessment of left ven-
tricular systolic function is represented by determination 
of ejection fraction. However, we assessed the changes in 
myocardial function using 2D speckle traking imaging, 
with both strain and strain rate measures, as basic de-
scriptors characterizing the nature and function of myo-
cardial tissue. Speckle-tracking imaging revealed closure 
of the electric arc within the heart, which could explain 
the absence of skin lesions in our patient (Figure 3). 

The patient was discharged without any complication 
after seven days of hospitalization, without any treatment 
at home, but with the recommendation to return after a 
month for reassessment and follow-up.

Publication of the data has been approved by the pa-
tient and by the institution where he was admitted.

DISCUSSIONS

The heart is one of the most susceptible organs to elec-
trical injury. Electrical shock may cause direct myocardial 
necrosis or cardiac arrhythmias, and asystole and VF are 
the most severe arrhythmic complications of electrical 
injury.7,8 Increased cardiac sodium/potassium pump ac-
tivities and an increase of serum potassium concentration 
may trigger arrhythmias after electrical injury.9

Although ventricular fibrillation is one of the common 
arrhythmias in patients with electrical injury, in most of 
the cases there are some tissue lesions which help us to 
diagnose and manage all the cases on time.10,11 Particu-
lar in this case was the absence of any skin injury and 
the impossibility of a proper anamnesis, which delayed 
the correct diagnosis and therapeutic management of the 
patient.

Even though electrocution has been recognized and 
studied for over a century, many secrets remain about the 
mechanism of occurrence of ventricular arrhythmias. The 
electrical injury of greatest concern is lethal ventricular 
arrhythmia, especially ventricular fibrillation.1,12  

There are three means of inducing VF with electrical 
currents in the healthy heart. The first is the delivery of 
“shock on T”, which involves delivering a single strong 

FIGURE 2. Coronary angiography showing normal left (A) and right (B) coronary arteries

A B

FIGURE 3. Speckle-tracking imaging revealing the closure of the 
electric arc within the heart
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electrical pulse during the time of the T-wave to instantly 
cause VF.9,12 The second method, known as "electrocu-
tion" in classical terms, is based on an electrically-in-
duced VF mechanism. It requires capture of an extremely 
rapid cardiac rhythm, typically >450 beats per minute, 
which induces VF within a few seconds in a normal heart. 
This method takes far less current than “T-shock” induc-
tion, but also several pulses (typically at least 6 pulses).13,14 
The third method of inducing VF is by long-term high-
rate cardiac capture causing sufficient ischemia to lower 
the VF threshold and to allow the induction of VF.9,14 

After resuscitation, patients should be monitored for 
arrhythmia. Serial enzymes and echocardiography may 
help to estimate the extent of myocardial injury. Patients 
with significant myocardial damage should be monitored 
closely for complications.15 Cardiac arrhythmias due to 
electrical injuries are usually observed during or immedi-
ately after the event. Cardiac monitoring is recommended 
if there is loss of consciousness or documented rhythm 
disturbance and in case of abnormal ECG at the time of 
admission.2

Coronary angiography is an extremely useful diagnostic 
tool, playing an important role in establishing or exclud-
ing the presence of significant obstructive coronary artery 
disease in patients with life-threatening ventricular ar-
rhythmias or in survivors of sudden cardiac death.

The mortality associated with domestic electrocution 
is difficult to estimate, due to the variable severity of the 
shock. However, it has been demonstrated that for ev-
ery three significant injuries, there is approximately one 
death.2 ECG abnormalities associated with electrocution 
usually resolve in a few weeks, and ventricular dysfunc-
tion also improves in most patients, who tend to have a 
good long-term prognosis. However, survivors of this 
kind of cardiac arrest should be monitored periodically for 
at least one year.15,16

CONCLUSIONS

This case represents a diagnostic and therapeutic chal-
lenge for practitioner physicians. VF can occur after an 
unexpected electrical shock during a household accident, 
and these patients require a proper monitoring, especially 
in the presence of a documented rhythm disorder, loss of 
consciousness, or abnormal ECG at the time of admission. 
The case presented underlines the need for a complex in-
terdisciplinary approach in such difficult cases, when the 
absence of electrical skin injuries makes it difficult to rec-
ognize the electrical shock that triggered the ventricular 
fibrillation.
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