
When Lightning Strikes!

Tiffany L Brainerd, MD

FAAP, FASA, FAWM, DiMM

High Noon Rotary

Durango, CO

24 October 2024



Disclosures

•No financial disclosures, No conflicts of interest, No product endorsements

•Current affiliations

American Institute for Avalanche Research and Education (AIARE)

Wilderness Medical Society (WMS)

American Society of Anesthesiologists (ASA)

Society for Pediatric Anesthesiology (SPA)

Colorado Search and Rescue (CSAR)

International Society of Mountain Medicine (ISMM)

Vanderbilt University Medical Center (VUMC)

•Discussions of death, including local case studies



Source: NBC News

When Lightning Strikes!



Source: National Weather Service



Source: Stevens County Emergency Management



Source: Lightning Data Center



Source: NOAA National Severe Storms Laboratory



Source: NOAA National Severe Storms Laboratory & NASA



Source: TL Brainerd, MD



Source: Jackson Hole News & Guide



Source: Teton County SAR



Source: The Durango Herald



Source: The Durango Herald



Source: National Weather Service



Source: National Lightning Safety Council



Source: National Lightning Safety Council



Source: National Weather Service



Source: National Lightning Safety Council



Source: National Weather Service



Source: The Durango Herald



Source: National Weather Service



US Fatalities Last 15 Seasons/Years

Avalanche vs Lightning
• 2009-2010   36

• 2010-2011   25

• 2011-2012   34

• 2012-2013   24

• 2013-2014   35

• 2014-2015   11

• 2015-2016   30

• 2016-2017   12

• 2017-2018   25

• 2018-2019   25

• 2019-2020   23

• 2020-2021   37

• 2021-2022   17

• 2022-2023   30

• 2023-2024   16

• 2009   35

• 2010   29

• 2011   26

• 2012   29

• 2013   23

• 2014   26

• 2015   28

• 2016   40

• 2017   16

• 2018   21

• 2019   20

• 2020   17

• 2021   11

• 2022   19

• 2023   14

Avalanche

380

Lightning

354

Source: TL Brainerd, MD – via CAIC & NWS
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Types of Clouds

Source: media.bom.gov.au

http://media.bom.gov.au


From 38,000 feet

Source: weather.gov

http://weather.gov


Cumulonimbus Clouds

Source: GFDL 1.2, https://commons.wikimedia.org/w/index.php?curid=887553

https://commons.wikimedia.org/w/index.php?curid=887553
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Mechanisms

• Direct Strike: Lightning bolt directly connects with an individual.  Relatively rare

• Side Splash: Current from the lightning strike jumps or “splashes” onto the individual following the 

path of least resistance

• Ground Current: Lightning strikes an object on the ground near a person and travels through the 

ground to the person. Most common mechanism of injury

• Contact Injury: Lightning strikes an object that the person is touching

• Upward Streamer: This occurs when the electrical current passes up from the ground through the 

victim
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Streamers

Moro Rock, Sequoia National Park, CA

August 20, 1975

Sean, 12 yo      Michael, 18 yo     Mary, 15 yo
Sean died by suicide in 1989.

Not pictured: Jeff, who also died by suicide.
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Prevention

• Plan ahead

• Check specific weather forecasts and be conservative with choices

• Start early

• Be prepared to turn around

• Maintain situational awareness

• Watch, listen, and smell

• Adapt exit plan as terrain changes

• ”When Thunder Roars, Go Indoors”



Source: TL Brainerd, MD



Leave High Risk Areas

• Ridgelines and exposed high altitude terrain

• Mountain summits

• High structures such as ski lifts, cell phone towers, and isolated trees

• Avoid open or exposed areas such as a field, golf course, or picnic shelter

• Swimming pools, lakes, and open water

• Move away from the shoreline



Source: NOLS



Source: National Weather Service



Safer Options

• The largest enclosed building, away from doors or windows

• A hardtop vehicle with doors and windows closed

• A dense forest (avoid isolated trees, trees on the edge of a meadow, or 

the edge of tree line)

• A deep cave (avoid shallow caves because of the risk of side splash and 

ground current injuries)



Source: National Weather Service
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Last Resort

• Remove metal objects

• Lightning position (Last, last resort) This position involves crouching with your 

feet touching to create only one point of contact with the ground. One may also 

sit on an insulated pack (no metal), a coil of rope, or sleeping pad. If sitting on an 

insulated pack or pad, lift feet off the ground to avoid ground current.

• Group safety: Separate group members at least 20 feet apart to avoid side 

splash to limit the potential for multiple victims.

• Climbers should tie-off individually as lightning is able to conduct over wet 

climbing ropes, affecting both the climber and belayer.



Lightning Crouch

Source: WMS Practice Guidelines for Lightning 

Injuries 2014

Source: 

www.lightningsafety.noaa.gov/crouch.shtml

http://www.lightningsafety.noaa.gov/crouch.shtml


30 Minute Rule

• After a storm has passed, one should wait a minimum of 30 

minutes before resuming outdoor activities in high-risk areas to 

allow the trailing edge of the storm to fully leave the area.
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• Suspected Direct Strike

• Loss of Consciousness

• Focal Neurologic Complaint

• Chest Pain or Shortness of Breath

• Major Trauma

High Risk Indicators

• Burns to the Head, Legs, or 

Burns > 10% Total Surface 

Area

• Lichtenberg Figures

• Pregnancy

- Evacuation and Medical Evaluation -



Cardiopulmonary

• Cardiac Arrest

• Chest Pain

• Shortness of Breath

Symptoms Eval and Tx

• ECG

• Echocardiogram

• Any lightning strike victim with a high 

risk indicator should receive an ECG 

and Echocardiogram —> If either is 

abnormal should be monitored for 24 

hours



Neurological

• Loss of Consciousness

• Seizure

• Headache

• Paresthesias

• Keraunoparalysis- Transient paralysis. 

Limb pallor, cyanosis, and 

pulselessness. Resolves within several 

hours.

Transient Symptoms Eval and Tx

• Diagnostic imaging

• May mimic a spinal cord injury: 

Maintain spinal precautions and obtain 

imaging to rule out traumatic cause of 

neurologic deficit

• Any lightning strike victim with loss of 

consciousness or abnormal neurologic 

evaluation should receive diagnostic 

imaging



Neurological

Persistent Symptoms Eval and Tx

• Diagnostic imaging

• May mimic a spinal cord injury: Maintain 

spinal precautions and obtain imaging 

to rule out traumatic cause of 

neurologic deficit

• Hypoxic Encephalopathy from 

cardiac arrest

• Lightning-induced intracranial 

hemorrhage

• Secondary Trauma from Blast Effect



Skin

Symptoms Eval and Tx

• High risk indicators

• Burn Tx as indicated

• Lichtenberg Figures- a feathering 

pattern that presents following a 

lightning strike and resolves within 24 

hours



Lichtenberg Figures

Source: researchgate.net Source: geardiary.net



Lichtenberg Figures

Source: Wilderness & Environmental Medicine Source: Wilderness & Environmental Medicine



Source: Stoneridge Engineering
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Skin

Symptoms Eval and Tx

• High risk indicators

• Burn Tx as indicated

• Burns

• Linear: often to areas of high sweat 

concentration

• Punctate: a result of the lightning 

current passing out of tissue, often to 

the soles of the feet

• Full thickness: often where skin is in 

contact with metal or synthetic fabric



Eye

Symptoms Eval and Tx

• Ophthalmologic Evaluation• Lens Injuries

• Cataracts can form between 2 days 

and 4 years post incident



Ear

Symptoms Eval and Tx

• Otolaryngologic Evaluation• Tempanic Membrane Rupture

• Hearing Loss



“Reverse Triage”

• Death by simultaneous depolarization of all myocardial cells —> 

asystole or ventricular fibrillation

• Pulseless? ALS

• Multiple subjects? Pulseless victims receive priority

• Patients are safe to touch. No residual current. Evaluate scene for 

ongoing lightning risk.



Source: Fractal Foundation



Prevention Reminders

• Plan ahead

• Check specific weather forecasts and be conservative with choices

• Start early

• Be prepared to turn around

• Maintain situational awareness

• Watch, listen, and smell

• Adapt exit plan as terrain changes

• ”When Thunder Roars, Go Indoors”
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Thank you

tbrainerd@gmail.com

Tiffany L Brainerd, MD

FAAP, FASA, FAWM, DiMM
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