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TABLE 1. Overview of hypothermic patients who have been resuscitated by the use of extracorporeal techniques
(n = 59 patients)

ECC group (19871996} ECMO group {1996-2006)

n = 34 patients n = 25 patients P value
Age in years (mean, SD) 28 = 16 36 =19 068
Male gender (n, %) 28 (82.4%) 21(84.0%) 12
Cause of hypothermia-related cardiocirculatory arrest

Avalanche 16 (47.1%) 6 (24.0%)

Drowning 11 (32.4%) 11 (44.0%])

Crevasse 3(8.8%) 4 (16.0%)

Exposure to cold 4{11.8%]) 4 (16.0%) .34
Body core temperature at admission in degrees Celsius {mean, SD) 246 +29 242 + 47 66
Burial/Submersion Time in Minutes (mean, SD) 94 + 85 min 92 + 134 min 94
Serum potassium at admission in mmol/L (mean, SD) 78+44 6.9 + 37 A5
pH at admission (mean, SD) 6.7 = 0.27 6.7 + 028 64
Cardiac rhythm at admission

Asystole 18 (52.9%) 13 (52.0%)

Ventricular fibrillation 15 (44.1%) 10 (40.0%)

Pulseless electrical activity 11(2.9%) 2(8.0%) 68

ECC, Extracorporeal circulation; ECAMO, extracorporeal membrane oxygenation; S0, standard deviation.
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TABLE 2. Univariate comparison of possible predictive parameters associated with survival of severe hypothermia

associated with cardiocirculatory arrest

MNonsurvivors Survivors
n = 47 patients n = 12 patients P value
Age in years (mean, SD) 295 £ 16.7 38.3 = 201 .20
Male gender (n, %) 41 (87.2%) 9 (75.0%) 37
Asphyxia-associated cause (Avalanche, Drowning) (n, %) 40 (85.1%) 4 (33.3%) 001
ECMO-assisted resuscitation (n, %) 16 {34.0%) 9 (75.0%) 02
Burial/submersion time in minutes (if avalanche or drowning) 94.7 + 86 92.2 + 1346 A4
Body core temperature at admission (mean, SD) 24.5 + 0.68 24.2 +0.35 J7
Asystole at admission (n, %) 27 (57.4%) 4 (33.3%) 20
Lactate at admission (mean, SD) 136.9 + 64.2 118.1 = 59.0 57
pH at admission (mean, SD) 6.64 + 0.24 6.80 + 0.32 026
Potassium at admission (mean, S0} 8.1 = 430 49 + 1.90 014
Activated clotting time in seconds (mean, SD) 201.7 = 455 204.7 = 32.0 92

S0, Standard deviation; ECAMO, extracorporeal membrane oxygenation.
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TABLE 3. Causes of death in patients with restoration of
spontaneous circulation (ROSC) (n = 21 patients)

ECC group ECMO group
n = 14 patients n = 7 patients

Pulmonary edema 9 (64.3%) 0 {0%)

Multiorgan failure 2 (14.3%) 3 (50%)

Brain death 2 (14.3%) 3(42.9%)

Aortic dissection/retroperitoneal 0{0%) 1{16.7%)
hematoma

Bleeding 11(7.1%) 0{16.7%)

Median time from ROSC to 23 (0.5-110) 42 (18-216)

death (hours, range)

ECC, Extracorporeal circulation; ECAMO, extracorporeal membrane oxygen-
ation; ROSC, return of spontaneous circulation.
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TABLE 4. Results of the multivariate logistic regression analysis to evaluate independent predictors for survival of
accidental hypothermia with cardiocirculatory arrest (n = 59 patients)

Wald Relative risk 95% confidence interval P value
Asphyxia-related cause of hypothermia (avalanche, drowning) 6.2 0.09 0.01-0.60 013
ECMO-assisted resuscitation 4.2 6.61 1.2-49.3 042
Potassium at admission {per mmol/L) 28 0.62 0.36-1.1 09
pH at admission 0.018 0.89 0.02-83.8 89

ECMO, Extracorporeal membrane oxygenation.

-9 Prolonged extracorporeal membrane oxygenation-assisted
@9 support provides improved survival in hypothermic patients
with cardiocirculatory arrest
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115 patients

CPR prior to hospital admission 45 (39.1%)
Cardiac arrest at admission 29 (25.2%)
ECMO assisted resuscitation 23 (20%)
Survival 83 patients (72.2%)

Causes of hypothermia

Avalanche 25 patients (21.7%)
Exposure to cold environment 26 (22.6%)
Drowning 15 (13.0%)
Crevasse 5 (4.3%)
Skiing accident 15 (13.0%)
Road accident 15 (13.0%)
Climbing 3(2.6%)
Accident+ exposure tio cold 11 (9.6%)
Alpine related 64 (55.7%)

Suicide attempts 7 (6.1%)
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115 patients

2004 - 2009

Polytrauma 29 patients (25.2%)
Traumatic brain injury 24 (20.9%)
Chest trauma 30 (26.1%)
Abdominal trauma 9 (7.8%)
Pelvic fracture 17 (14.8%)
Lower limb injuries 38 (33.0%)
Spine fracture

Cervical spine 4 (3.5%)

Thoracic vertebrae 16 (13.9%)

Lumbar vertebrae 2 (1.7%)

Multiple site fractures 8 (7.0%)
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