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CASE REPORT
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Mountain rescue operations often present helicopter emergency medical service crews with unique
challenges. One of the most challenging problems is the prehospital care of cardiac arrest patients
during evacuation and transport. In this paper we outline a case in which we successfully performed a
cardiopulmonary resuscitation of an avalanche victim. A mechanical chest-compression device proved
to be a good way of minimizing hands-off time and providing high-quality chest compressions while
the patient was evacuated from the site of the accident.
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Case Report

One early morning in April 2013, a group of 7 ski
mountaineers was hit by an avalanche and buried in
snow while ascending the Grünhornlücke (Switzerland).
Six of the buried skiers freed themselves quickly, but 1
person could only be located and freed by his fellow
mountaineers after a burial time of approximately 30
minutes. The mountaineers initiated basic life support
(BLS) with cardiopulmonary resuscitation (CPR), as the
victim did not show signs of life. Because of the remote
location and the absence of mobile phone reception, the
helicopter emergency medical service (HEMS) crew
arrived on the scene approximately 60 minutes after
the avalanche. The HEMS crew evaluated the patient and
confirmed that he did not have a pulse. His pupils were
dilated and unresponsive to light. After a short primary
evaluation, the HEMS crew decided to continue with
CPR and secure the airway by orotracheal intubation in
accordance with the International Commission of Moun-
tain Emergency Medicine (ICAR-MEDCOM)1 algorithm

as the burial time was less than 35 minutes and there was
no snow in the patient’s airway.
To deal with the fact that the technically difficult

rescue from the steep incline and the transport into the
hovering helicopter called for several longer episodes of
hands-off time, it was decided within the first 2 minutes
to establish a mechanical device to ensure continuous
chest compressions. After a hands-off-time of approx-
imately 45 seconds, the LUCAS 2 (Physio-Control, Inc,
Lund, Sweden) chest compression system (Figure) was
applied. The patient was then prepared for evacuation
away from the avalanche site and approximately 12
minutes later loaded into the hovering helicopter. Once
the chest-compression device was in place, continuous
chest compressions and ventilation could be provided
until the patient reached the hospital.
On admission into the hospital, the patient was in

asystole, probably as a result of asphyxia, with dilated
and nonresponsive pupils. An esophageal temperature of
241C was measured. After establishing cardiopulmonary
bypass, the patient was successfully warmed up and
return of spontaneous circulation (ROSC) was obtained.
Sadly, in the further clinical course, a brain scan revealed
massive hypoxic brain damage in an otherwise uninjured
patient, which implied that an asphyxic burial had taken
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place under the avalanche or, alternatively, hypoxia
could have occurred owing to insufficient BLS measures
after the extrication After the patient was diagnosed as
brain dead, the relatives consented to organ donation of
the lungs, liver, and kidneys.

Discussion

LESSONS LEARNED FOR PREHOSPITAL CARE IN
CASES OF SEVERE HYPOTHERMIA

This case demonstrates how demanding medical situa-
tions such as continuous CPR in mountain terrain require
the HEMS crew to make quick decisions and provide
solutions to complex cases. High-quality chest compres-
sion with minimal hands-off-time has been proven to be
of critical importance for both the patient’s survival rate
and the neurological outcome after cardiac arrest. Even
in relatively normal conditions of urban rescue, it can be
difficult to control for these requirements, as several
studies have shown. In difficult mountain terrain, if for
example a patient has to be rescued from an avalanche in
high altitude in a steep incline and then has to be
transported or even winched up to the helicopter, the task
of providing sufficient CPR becomes extremely difficult.
Studies2 have shown that interruptions of CPR caused by
helicopter transport result in significantly reduced
survival rates of these patients. Putzer et al3 observed
that in simulated CPR in dummies during a helicopter
transport the resuscitation provided by a mechanical
device proved to be of higher quality and with less
hands-off time than the one performed manually. So far,
there are limited data3 in simulated scenarios suggesting

that mechanical devices can be put to use to achieve
good results in HEMS, but there has been no practical
experience in a mountain setting. Our case report shows
that mechanical devices can contribute to a significant
increase in adequately performed CPR. We were able to
show that a mechanical compression device was easy to
apply and could minimize the hands-off time compared
with the experience of previous similar cases in which
manual CPR was performed.
The medical team should be alert that when using

LUCAS 2, the position of the pressure pad should be
controlled regularly and especially after changes in the
patient’s position to ensure an unchanged quality of
chest compressions. A dislocation of the pressure pad
can cause harmful injuries of intraabdominal organs. In
contrast to LUCAS 2, AutoPulse is a band compression
device. The correct placement of the band requires that
the patient’s upper body is lifted, thus asking for a
hands-off time of approximately 20 seconds to place the
base unit, position the Life Band, and start the com-
pressions. Establishing the AutoPulse in steep or uneven
surfaces could be more complicated compared with the
LUCAS 2. However, the advantage of AutoPulse is that,
once successfully placed, the patient is safely secured to
the device and there is no risk of harmful malpositioning.
The chest compressions are performed with a frequency
of 80/min and a compression depth of 2 to 3 cm.
Although both compression rate and depth are not
according to the latest guidelines,4,5 recent data have
shown that the AutoPulse provides sufficient chest
compressions. Given the direct influence of the quality
of chest compression on the survival rate,6 it is evident

Figure. LUCAS 2 chest-compression device.
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