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There are about 1,000 deaths a year due to electrical injuries in the US, most occurring at work.  These injuries are the result of current flowing through the body or electric shock and arc flashes. An arc flash occurs when current flows though the air across a gap between one conductor and another.  
When current flows through the body it can cause injury in three ways: 1) Thermal burns from contact with the electrical source, 2) Cardiac arrest due to the electrical effect on the heart, and 3) Muscle, nerve, and tissue destruction from a current passing through the body. Much of the damage from an electrical current is the thermal burns below the skin as it flows through the body. This occurs as it follows the various paths through the body, such as blood vessels, nerves and muscles, skin, tendon, fat and bone. Because of this, the severity of electrical burns is often underestimated and can be difficult to accurately diagnose.  What are usually easily identified is the point of entry which tends to be depressed and leathery and the point of exit which usually has more extensive damage.  These wounds give some idea of the injury but again the exact pathway inside the body and resulting damage unknown.
The second area of concern when electrical current passes though the body is its effect on the heart. When the path leads directly to the heart, the victim will be in grave danger.  The heart is a muscle that uses electrical current to contract or beat.  Depending on the strength of the current, the cells of the heart will contract individually instead of as a unit or cause a contraction so strong and continuous the heart can’t move at all.  Cells of the heart contracting independently is known as ventricular fibrillation. It may be able to be reversed by using an AED or Automated External Defibrillator.  Everyone should know the availability of and how to use an AED whenever working around electrical energy.

The final area for potential damage is associated with nervous control of your body. Our body uses a slight electrical current though the nerves to control our muscles.  An external electrical current interferes with and interrupts normal nervous control.  When nerve control is lost normal muscle movements are not possible. Muscles can contract violently breaking bones or the ability to breathe can be disrupted.  If the current passes through the head, loss of consciousness happens quickly.  This can lead to the victim falling from a height, resulting in further injuries from the fall.

The other types of injuries that result are those from the arc flash. While electric shock is still the greatest hazard with electricity, damage from arc flash is often more gruesome and can be more painful. An arc can generate heat as high as 35,000 °F and pressure wave blast that can be in excess of 1,000 pounds per square inch. This can result in severe burns, destroying skin and tissue. It can ignite or melt clothing, resulting in further burns. Victims sometimes require skin grafts or amputations. Death is more likely with increased severity of burns, the percent of body area affected and age. The blast can throw victims great distances, resulting in broken bones, concussions and internal injuries. Hearing loss may also result from the blast. Noise from blasts have been measured at up to 141 decibels at 2ft from the source. The intense heat may melt metal electrical components and blast molten droplets considerable distances as well. These droplets harden rapidly and can lodge in a person’s skin, ignite clothing and may cause lung damage.
It is important to realize the hazards associated with working with and around electricity and give electricity the respect that it deserves.

DISCUSSION QUESTIONS

Why is damage from electrical burns hard to diagnose?
Why is it common for a victim of an electrical accident to suffer from heart issues?
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