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Introduction     
   Although electrical injuries are relatively 
uncommon, it causes significant morbidity and 
mortality. Electrical injuries are traditionally 
classified as high voltage (>1000 V) and low 
voltage (<1000 V) exposures. The most sus-
ceptible organ to electrical injuries is the heart. 
Low voltage current usually causes ventricular 
fibrillation, whereas high voltage current usually 
causes asystole.  Myocardial infarction (MI) is a 
rare complication of electrical exposure and its 
pathogenesis remains a matter of discussion. In 
this article, we report a case of inferolateral MI 
after high-voltage electrical exposure. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Case Presentation 
   28-years male was admitted to emergency 
following high voltage electrical exposure. On 
examination, he was confused with a blood 
pressure of 160/100 mmHg. There was a burn 
injury on the right ankle. He had right thigh and 
leg ecchymoses. There was complete paralysis 
of both arms with a burn of the first degree of 
left forearm. On presentation his WBC count 
was 22.28 103/ml, Hb concentration 20g/dl, hct 
54%, platelet count 404.103/ml, glucose 102 
mg/dl, BUN 21 mg/dl creatinine 1.4 mg/dl, Na 
136 mmol/L, K 5.3 mmol/L, CK-MB 353 U/L and 
cTroponin-I (cTnI) 0.305 ng/ml. His oxygen 

Corresponding Author:   Dr. Cennet YILDIZ; Department of 
Internal Medicine, Cardiology, Private Bagcilar Tekden 
Hospital, Turkey   
E-mail: cennet_yildiz@live.com 
Received: Jan 04, 2018       Accepted: Feb 27, 2018 
Published: March 29, 2018 

 

 

This is an Open Access article distributed under the 
terms of Creative Commons Attribution Non-
Commercial License which permits unrestricted 
non-commercial use, distribution, and reproduc-
tion in any area, original work is properly cited. 
 

The Ulutas Medical Journal © 2018  

CASE  REP ORT               OPE N A CCES S  

Acute Inferolateral Myocardial Infarction 
Due to Electrical Injury  

Cennet YILDIZ 

Department of Internal Medicine, Cardiology, Private Bagcilar Tekden Hospital, Turkey 

Background: Electrical injuries are relatively infrequent but carry high morbidity and mortality.  The 
spectrum of the injuries is wide, ranging from minimal injuries to life-threatening internal organ damage 
and death. The heart is one of the organs of the human body most susceptible to damage by electrical 
injury. Arrhythmias, conduction disturbances, and myocardial infarction are among the complications 
encountered in populations of patients with electrical injuries.  
Case Presentation: Herein we present a case of acute inferolateral myocardial infarction after a high-voltage 
electrical injury. 
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saturation at room air was 92%. Initial electro-
cardiogram (ECG) taken at the emergency 
department showed ST-segment elevation over 
the lead II, III, aVF, V5 and V6 with reciprocal 
ST-segment depression in leads I aVL and V1.  
  After an initial examination, the patient was 
transferred to intensive care unit. Because 
of persistent ST-elevation, aspirin 300 mg, 
clopidogrel with 600 mg bolus dose, metoprolol 
50mg and enoxaparin 2×0.8 cc subcutaneously 
were given as an initial treatment. Due to 
circulatory compromise, he went under both 
arms and right leg fasciotomy in order to 
decompress the compartments. His coronary 
angiogram was normal. After 24 hours, blood 
chemistry analysis showed that cTnI level 
markedly increased to 15.73 ng/dl. The 
patient's serum creatinine level increased from 
1.4 mg/dl to 2.8 mg/dl over 2 days and he 
underwent hemodialysis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  The transthoracic echocardiography revealed 
inferior and lateral wall hypokinesia, with 
ejection fraction 54%. There were no morpho-
logic abnormalities of heart valves. Twenty-four 
hours later ECG showed that ST-segment 
elevations disappeared with a negative T-wave 
in aVF (Figure-2). Following cardiac stabiliza-
tion, the patient was transferred to a burn unit.   

Discussion 
 Electrical exposure may cause adverse effects 
in almost all organs.  These adverse events can 
range from slight symptoms like simple burns, 
to severe symptoms of ventricular fibrillation 
and respiratory arrest and death. One organ 
that is particularly affected by electrical expo-
sure is the heart.  Presence of vertical pathway 
and the magnitude of percent surface burns are 
the clinical predictors of myocardial damage 
after high voltage electrical injury (1). Non- 
specific ECG changes, prolonged QT-interval,  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Figure-1. Initial electrocardiogram  

Figure-2. Twenty fourth hours electrocardiogram  
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myocardial/valvular rupture, structural changes 
in coronary arteries, pericardial effusion and 
arrhythmias may be seen following electrical 
exposure (2). If the electrical current passes 
through the heart it can interfere with normal 
internal electrical activity and induce fatal 
arrhythmias.  
  Types of arrhythmias include: premature 
ventricular contractions, ventricular fibrillation, 
ventricular tachycardia, atrial tachycardia, atrial 
fibrillation, complete heart block (3), MI is a rare 
complication after electrical exposure. Most of 
these patients have normal coronary arteries  
at the angiography. Various hypotheses have  
been proposed for the development of MI  
after electrical injury. Electrical injury induces 
endothelial dysfunction through free radical 
formation (4), it can cause a severe arterial 
vasospasm from catecholamine release (5). 
Xenopoulos et al. suggested that thermally or 
electrically induced vasospasms of the coronary 
arteries would result in severe myocardial 
ischemia and MI (6). Myocardial injury due to 
arrhythmia induced hypotension or as a part of 
general vascular damage has also been 
hypothesized as a possible explanation (7). 
However, coronary artery thrombosis has been 
detected in a small number of patients (8). It has 
been suggested that ischemia and necrosis due 
to electrical injury mostly affect the distribution 
of the right coronary artery because of its 
proximity to the anterior chest wall (9). Gursul 
et al. reported inferior ST elevation MI and atrial 
fibrillation after an electrical shock (10). The 
patient had normal coronary arteries at 
angiogram. Celebi et al. presented a case of MI 
with normal coronary arteries after an electrical 
shock. The patient discharged after a hospital 
stay and had uneventful follow-up at one year 
later with nonspecific ECG changes (11). Our 

patient had inferior MI after high voltage 
electrical current. He had elevated CK, CK-MB 
and cTnI levels and inferior wall hypokinesia on 
echocardiography. After 24 hours his ECG 
returned normal. Since coronary artery spasm 
was considered as a possible reason, no fib-
rinolytic therapy was given to the patient.  
Conclusion 
  Infarct after electrical injury is a rare clinical  
condition. Right coronary artery spasm would 
constitute the best possible explanation for the 
mechanism underlying the MI. Since skeletal 
muscle damage could lead to CK-MB level 
elevation, measurement of cTnI allows dif-
ferentiation between skeletal muscle injury and 
myocardial damage. 
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