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April 2015 Earthquake

• Magnitude 7.8 Earthquake
• Killed almost 9,000 people
• Injured at least 22,000 people
• Avalanche at Everest Base Camp killed 19 

people
• Avalanche in Langtang Village killed about 250 

people.



Nepal



• “Least Developed Country”
• Many areas not on roads
• Most roads are very rough and slow
• 147,181 sq km (about the size of Iowa – a little 

over 1/3 the size of California)
• About 28 million people



Search and Rescue in Nepal

• No formal structure.
• Most SAR handled by Nepal Army and Nepal 

Police (Armed Police, Tourist Police)
• Private helicopters
• Companion rescue and mutual aid between 

expeditions
• Local people 







Nepal EMS infrastructure

• Nepal Ambulance Service (BLS) in Kathmandu 
Valley.

• Private hospital ambulances in Kathmandu 
Valley and other cities. No medical care on 
ambulance – transport only

• Otherwise, no formal infrastructure.



Nepal Geography
• 3 main zones: Mountain (Himalayas), Hill and 

Terai (southern plains)
• Himalayas are the highest mountains in the 

world.
• Nepal contains 8 of the world’s 14 peaks 

above 8000 m (26,246 ft).
• Mt Everest 8848 m (Nepal/Tibet) is the 

highest mountain on earth. 





Nepal seismic characteristics
• Overlies subduction zone of Indian plate 

(under Eurasian plate)
• Last major earthquake before 2015 was 

magnitude 8.0 in 1934
• Another earthquake of similar magnitude was 

predicted due to unrelieved stress in the 
subduction zone, some time in the next 100 or 
200 years.



April 25, 2015 earthquake    
• 11:56 AM local time on a Saturday
• Felt in India, Tibet, Pakistan, Bhutan and 

Bangladesh. Some damage and deaths in 
other countries.

• Many aftershocks
• 6.7 aftershock on April 26, 2015
• 7.3 aftershock on May 12, 2015 killed about 

250 people and caused widespread damage. 



Damage

• Hundreds of thousands of people were left 
homeless.

• Entire villages were destroyed.
• Many districts hit hard (Gorkha, Rasuwa, 

Sindhupalchok) while others had little 
damage (Manang)



Fortunate timing

• There would have been more deaths and 
injuries had the earthquake not occurred at 
mid-day on a Saturday. 

• Most people in rural areas were outdoors 
working in fields.

• Children were not in school.



Damage in Kathmandu

• Capital city of Kathmandu was relatively 
spared. Many old temples and other old 
structures collapsed, but most newer 
buildings survived.

• Kathmandu Valley is an old lake bed. Lake 
sediments 150 m deep dampened vibrations 
and slowed seismic waves allowing buildings 
to flex without breaking.



Earthquake in Khumbu
(Mt. Everest Region)

• Low overcast, windy and snowing.
• I was the Wilderness Medicine faculty for a CME 

trekking group headed to Everest Base Camp. 
• We were in Somare, a small village at ~4000 m, 

when the earthquake struck.
• There was violent shaking. 
• We exited the tea house and were safe in a 

courtyard, but could hardly stand up.
• After the earthquake, a large boulder rolled off a 

mountain, landing not far away from us.



After the earthquake
• No injuries in Somare or on the way to our 

next stop in Dingboche.
• No communications.
• The satellite phone was safe in Kathmandu.
• The trail was largely intact to Dingboche with 

a few small fresh landslides. 
• Frequent aftershocks.
• Lodges in Dingboche were intact.



Meanwhile – at Everest Base Camp…

• A small “city” at the base of the Khumbu
Icefall on the “normal” climbing route of Mt. 
Everest.

• Elevation 5364 m (17,598 ft)
• Accessible only by foot or helicopter 



Everest Base Camp after the quake

• About 1300 people were in Everest Base Camp
• Immediately after the earthquake, a large ice 

avalanche came down from Pumori/Lingtren
(7161 m – 23,494 ft / 6749 m – 22,142 ft)

• The blast from the avalanche hit the upper 
part of Everest Base Camp.









Injuries at Everest Base Camp
• Most deaths and injuries were caused by 

trauma due to severe blast force.
• Most deaths were immediate, due to head 

trauma.



Injuries at Everest Base Camp

• 17 people died from injuries (mostly head 
injuries).

• At least 80 people injured (minor to critical)
• Common injuries included: head injuries, 

pelvic fractures, lower limb fractures 
(including multiple and open fractures), 
lacerations and abrasions



Medical Resources at EBC

• Himalayan Rescue Association – Everest Base 
Camp Clinic (“Everest ER”): 3 doctors and a 
medical tent

• A few expedition doctors with limited 
equipment and supplies

• Some climbers/guides with medical training



Medical resources after the avalanche

• The HRA medical tent was destroyed, but 
saved the life of the doctor and the patient 
who were in the tent during the avalanche.

• One expedition doctor was killed in the 
avalanche.



Medical resources after the avalanche

• The lower part of the camp was not damaged.
• There were many volunteers who wanted to 

help, including all the remaining expedition 
doctors.



Immediate response
• HRA doctor in tent was uninjured. 
• One HRA doctor had a knee injury but was still 

ambulatory.
• Casualties were carried initially to the HRA 

camp.
• Doctors and casualties moved to an 

undamaged camp in the lower part of EBC.



Further care at EBC
• Medical and nonmedical volunteers worked 

together to move casualties to the undamaged 
camp - about 30 minutes by stretcher.

• Dining and supply tents were used: 2 tents for 
15 patients with critical injuries, 1 tent for 8 
patients with head injuries, 3 tents for walking 
wounded + those with minor injuries.



Further care at EBC

• Communications were limited.
• No information about infrastructure 

conditions elsewhere after the earthquake.
• No rescue service or EMS.
• No helicopters with night vision or IFR 

capability.
• Weather precluded helicopter flights.



Evacuation destinations
• Closest medical facility: Himalayan Rescue 

Association Clinic, Pheriche - 4300 m (14,100 ft) 
– 3 beds

• Closest hospital: Lukla - 2860 m (9400 ft)  about 
15 hours walk on rough trail from Pheriche

• Closest hospitals providing definitive care: 
Kathmandu – about 45 minutes by fixed wing 
aircraft from Lukla, longer by helicopter



Ongoing care

• Doctors and others were busy the rest of the 
day and overnight taking care of casualties 
with limited resources in tents.



Planning for continued care

• Evacuation priority list was made during the 
night.

• Weather forecast was for poor conditions for 
next few days. 



Evacuation

• Soon after the earthquake, some casualties 
with minor injuries started walking to the 
nearest “hospital.” Two patients arrived at 
Pheriche at about 9 PM.

• The staff at the clinic in Pheriche were 
unaware of the avalanche until these patients 
arrived.



Evacuation (EBC to Pheriche)

• The weather cleared overnight.
• The first helicopter arrived without warning at 

0600, just after dawn.
• Helicopters began flying patients to Pheriche 

(about 15 minutes by helicopter).
• Helicopters took 2 critical and 1 walking 

wounded patient per trip.





The next morning in Pheriche…







Triage and Treatment at Pheriche
• 16 seriously injured patients quickly filled the 

clinic building and the “sun room.”
• Walking wounded were triaged and treated in 

the common room of a lodge next door to the 
clinic.

• 150 people, including some doctors and other 
medically trained personnel, volunteered and 
helped.



Triage and Treatment at Pheriche

• All patients marked with a large piece of white 
tape on the front of the outermost garment

• Each piece of tape had name, age and list of 
suspected injuries

• 1 hypotensive patient with multiple extremity 
injuries treated with IV fluids

• Patients were moved in decreasing order of 
severity to helicopter LZ, most on mattresses. 



Evacuation (EBC to Pheriche)

• 73 patients were offloaded, retriaged and 
treated at Pheriche before being reloaded and 
flown to Lukla.

• Many patients flown to Lukla by large 
helicopter (MI-17) – 3 trips 













Lukla
• Patients were again offloaded, retriaged and 

treated at Lukla.
• The airport terminal was the treatment area. 

The hospital is not near the airport and was 
damaged in the earthquake.

• Many volunteers helped.



Evacuation – Lukla to Kathmandu
• 63 patients were treated in Lukla.
• All but 2 patients were flown to Kathmandu by 

helicopters and fixed wing aircraft.
• All seriously injured patients were transferred 

to hospitals in Kathmandu by the Nepal 
Ambulance Service.

• 2 patients died in Kathmandu. 
• All others survived.



Climbers at Camp 1 and Camp 2
• All climbers at Camp 1 and 2 were uninjured 

but were above the Khumbu Icefall which was 
impassable due to the earthquake.

• Camp 2 is too high for routine helicopter 
operations. 

• All climbers at Camp 2 - 6400 m(21,000 ft) 
descended to Camp 1 - 6000 m (19,685 ft) for 
pickup by helicopter.



April 27 (2 days after the earthquake)

• Bodies of all 17 climbers killed at EBC were 
flown to Kathmandu. Many were briefly 
offloaded at Pheriche and Lukla.

• All uninjured climbers from Camp 1 and Camp 
2 were flown to Base Camp.



Planning

• The avalanche was completely unexpected.
• There was no formal mass casualty plan for 

EBC, Pheriche or Lukla.
• The helicopter pilots had an informal plan 

based on experience in the 2014 avalanche in 
the Khumbu Icefall, that involved using staging 
areas in Pheriche and Lukla.



Medical Challenges
• Dozens of trauma patients, 
• Many patients with serious injuries
• Austere environment – high altitude, cold, 

care in tents
• Equipment and supplies limited and initially 

disorganized.
• Communication limited.
• Psychological issues for victims



Personal Challenges
• Austere environment
• Loss of personal gear and separation from 

campsite
• International team
• Medical and nonmedical personnel 
• Psychological issues for rescuers



Teamwork and immediate tasks

• Doctors, expedition staff, mountain guides, 
Sherpas and climbers had to work together to 
treat patients with a wide array of injuries.

• Patient packaging and transport
• Patient care 



Further tasks

• Conversion of dining and supply tents to a 
hospital

• Care of medical team members: food, drinks, 
staying awake

• Construction of helicopter LZ
• Patient evacuation.



The trek out…





In Kathmandu









En route to the Sindhupalchock District





Needs assessment in the 
Sindhupalchok District





Priorities in hard-hit districts

• Shelter and housing
• Food and water
• Sanitation
• Risk of landslides







Ice Avalanches in the Himalayas of Nepal

• Spring 2014 Khumbu Icefall Avalanche –
deaths and injuries due to falling ice. (16 
fatalities, 9 injured)







Ice avalanches in the Himalayas of Nepal

2015 EBC Avalanche – fatalities and injuries due to 
wind blast (19 fatalities, 73 injured)



Ice avalanches in the Himalayas of Nepal

Langtang Village before the avalanche



Langtang after the avalanche
• April 25, 2015 Earthquake
• Fatalities and injuries due to wind blast from 

massive ice avalanche causing an even more 
massive mudslide. (250 deaths)







Take home points

• It is impossible to plan for every possible 
wilderness disaster. Survival skills and a broad 
range of medical skills are crucial.

• Team work is essential.
• It is difficult to be both the victim of a disaster 

and a rescuer.



Thank you
• The Everest ER team, Pheriche HRA Clinic 

team and the staff of the Lukla Hospital
• Everyone who helped at EBC, Pheriche and 

Lukla.
• The helicopter companies and pilots.
• Everyone who cared for the patients in 

Kathmandu.
• Everyone who provided support during and 

after the earthquake.



THE END
If the room is shaking, please 

evacuate in an orderly fashion or 
shelter in place.


