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Objectives  

ÅDiscuss differences 

between electrical 

injuries 

 

ÅLightening strikes 

 

ÅCase presentation 



UCH Burn Center ð Established 1978  

ÅOn site burn clinic open 5 days/week 

Å>500 admission/year 



ïg 

Renamed in 2018  

Burn & Frostbite Center at UCHealth 

Å 3 burn fellowship & surgical critical 

care trained  and boarded 

surgeons 

 

Å ABA verified burn center since 

1998 

 

Å 19 bed unit  

 

Å Only Level 1 Trauma hospital with 

an ABA verified burn center 

 

Å Accepts patients ages 12 & up or 

>40 k 



Only ABA Verified Burn Center in 

Colorado Since 1998  
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Introduction  
ÅBurns 

ï 1.25 million, 80% minor 

ï Approximately 450,000 seeking treat 

ï 45,000 hospital admissions 

ÅAdmissions 
ï44% fire/flame, 

ï33% scald 

ï9% contact 

ï4% electrical 
Å27% developing countries 

ï3% chemical 

ÅElectrical vs thermal burns 
ïHigher morbidity 

ïLonger hospital LOS 

ïConsume far more resources  

 



Introduction  

ÅKids 

ï3rd most common injury causing 

death 

ïGreatest length of stay (7.8 days)  

ÅScalds very common 

ï<2 years age 

ïAccount for 65% hospital 

admissions 

 



Mortality  

Å3400 people die/year 

Å75% die at the scene 

Å50% decline burn related 

deaths 

ï50% for 49% TBSA 

ï50% for > 90% TBSA 

Å97.1% survival rate  

Å1.2% mortality rate 

Å98.8% survival rate 



Electrical Injury  

ÅAdult population 

ïWork-related 

ï3% work related deaths 

ï90% male 

ÅKids 

ï2:1 male:female 

ïMost commonly around 

their home 

ïKids < 6 low voltage 

ïKids > 6 high voltage 

ï70 % occur at home with 

adult supervision.  

 

 

 

 



Electrical Injury  
ÅDC ï 1/31/2018 

ï13 yo male 

ïElectrical arc burn  

ï59% TBSA  

ï30 foot fall resulting in  

Åright frontal EDH 

Åleft temporal contusion 

ÅSAH 

Åright frontal bone fracture 

Åright retrobulbar hematoma 

Åright grade IV kidney laceration 

Åright iliac and superior rami 

fractures 

ïICU days: 73 

ïLOS: 85 days 

ïAcute rehab 

ïICU days: 73 days 

ïVent days: 27 

 

 

 

 

 

 

 



Electrical Injury  

ÅDC ï 1/31/2018 

ïICU days: 73 

ïVent days 27 

ï15 total operative procedures 

ïLOS: 85 days 

ïAcute rehab 

ïICU days: 73 days 

ïVent days: 27 

 

 

 

 

 

 

 



Electrical Injury  
Å97% of electricians have been 

shocked or injured on the job  

ÅEvery 30 minutes during a normal 

work day 

ïA worker suffers an electrically injury 

that requires time off the job for 

recovery 

ÅElectrocution is the 4th leading cause 

of work-related deaths in the US  

ïFew people perform ñelectrical workò 

as part of their job.  

Å Only 5.4% patients with high tension 

were able to return to their previous 

occupation 

 



Electrical Injury  
ÅHandschin, et al ï June 2009 

ÅCompared thermal burns to 

electrical 

ïOperations ï 3.3 vs 5.2 

ïAmputations ï 1.5% vs 19.7% 

ïEscharotomy/fasciotomy ï 

21% vs 47 % 

ïLOS 32 days vs 44 days 

ïMortality 11% vs 13.2% 

Å Only 5.4% patients with high 

tension were able to return to their 

previous occupation 

 



Pathophysiology  
Å Electrical current passing through tissues 

has multiple distinct mechanisms 

ïDirect action on cell proteins and cell 

membranes 

ïDirect tissue injury from heat 

generation 

Å Severity multifactorial 

ïVoltage 

ïCurrent 

ïType of current 

ïPath of the flow 

ïDuration of contact 

Å High voltage > 1000V 

Å Low voltage < 1000V 

 



Electrical Injury  

Å3 types of electrical 

injury 

1. Flow of current burns 

Å Contact points 

2. Arc (flash) injury 

3. Flame injury from 

ignition  

4. Lightning strikes 

 



Power (J [Joules])=I 2 (Current) x R(Resistance)  

ÅElectric current leads to Joule heating 

ÅTissue resistance  

ïNerves->blood vessels->muscle->skin-

>bones 

ÅAnimal models 

ïBody acts as a single uniform resistance 

ïInjury is inversely proportional to the 

cross-sectional area of the involved body 

part 

ÅDeep tissues retain heat 

ÅBoth macro and microvascular injury 

ïIrreversible 

ïRationality for serial debridement's 

 
 



Acute Management  

ÅInitial management 
ï Follow current ATLS 

protocols 

Å Specific electrical injury 

issues: 

1. Cardiac monitoring 

2. Compartment 

syndromes 

3. Fluid resuscitation 

 



Cardiac Monitoring  

ÅCardiac abnormalities & 

myocardial damage  

ï both low & high voltages 

ÅNon-specific ST-T changes 

ïmost common ECG abnormality 

ÅAtrial fib  

ïMost common dysrhythmia 

ÅMyocardial damage &/or 

dysrhythmias will manifest 

quickly 

ÅALL pts should be monitored  

ï Enroute 

ï ED 

 

 



Cardiac Monitoring  

ÅIndications for cardiac 

monitoring: 
ïLoss of consciousness 

ïECG abnormality 

ïDocumented dysrhythmia 

ïCPR in the field 

ïOther standard indications 

ÅNo evidence regarding 

length of time 
ïGenerally 24-48 hours 

 

 



Myoglobinuria  

ÅIndication of significant 

muscle damage 

ÅPossible indication of 

ongoing ischemia 

ÅGenerally want to maintain 

a UO 

ï1-2 cc/hour adults 

ï2 cc/hour peds 

ÅConsider alkalinization 

 



Trauma  

Å15% electrical burns 

sustain traumatic injuries 

ÅFalls 

ÅBeing thrown 

ÅTetanic muscle contractions 

ÅCompression fractures 



Compartment syndrome  

ÅHigh voltage injuries 

ÅCompartment pressures 

ÅDecision to operate is generally 

clear cut and early 

ÅCarries significant morbidity 

ïAvoid prophylactic releases 

ïClear signs of a developing 

compartment syndrome 

ÅNerve dysfunction 

ÅFailure to resuscitate 

ÅMarker for increased injury 

severity 

ï7.5% develop DVT 

ï49% require amputations 

 



Lightning  
Å2nd leading cause of weather related death in the 

world 

Å1st in the US 

Å80 deaths/year 

ÅFlorida #1 

Å25.3 lightning strikes/square mile 

Å1.45 million strikes/year  

 



NWS Storm Data from 1989 -2018  

 ÅAccording to the U.S. has averaged 43 reported lightning 

fatalities/year.  

ÅApproximately 10% of people who are struck by lightning 

are killed 

Å90% are left with various degrees of disability.   

ÅMore recently, in the last 10 years the U.S. has averaged 27 

lightning fatalities. 

Peter Hawkes 
Å7/20/2016 

ÅGolfing Arvada around 6:00 

pm 

ÅHid under a tree with a friend 

ÅLess than 2 ft apart 



Lightning  

ÅLarge TBSA is rare 

ÅSpectrum of injury is 

extremely varied 

ÅPathognomonic sign 

ÅDendritic, arborescent or fern-

like branching 

ÅExtravasated blood 

ÅFull thickness burns on the 

tips of the toes 

 

 



Lightening  

Å10% strikes fatal 

Å1/3 of high voltage deaths 

ÅRepiratory & cardiac arrest 

ÅDilated or NR pupils & GCS 

ÅNot reliable 

ÅNot predictive 

ÅCareful ear exam 

ÅRuptures tympanic 

membranes 

ÅMiddle & inner ear 

destruction 

ÅSensorineural hearing loss 

ÅIncreased lifetime risk vertigo 



Lightening  
ÅNeurologic complications 

ÅCommon 

ÅUnconsciousness 

ÅSeizures 

ÅParesthesias 

ÅParalysis 

ÅCan develop several days after the 

initial injury 

ÅKeraunoparalysis (temporary 

paralysis) 

ÅTransient weakness in limbs 

following a lightning strike, often 

associated with cold, mottled skin. 

 


