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Introduction

Hypothermia Lﬁw,ﬁa core temperature of <35 C (<95 F). WUHN L
Usumendlasmnn

PRIEANIaRH mansoehadlan conduction, convection, radiation, or
evaporation.

Conduction AamImenxZousanlas ag'sl,u cold environment,
immersed in water, SWMEALL HANNTOUDENITIANGY 30 LﬁWLﬁaLﬁauﬁuagFm
21Mel

Convection @9 mswwmm%’auaaﬂ@a heated material L5 misL%
axlh

WUMUANANNTOU AB hypothalamus ANN3FaUYN conserved by pe-
ripheral vasoconstriction L& behavioral responses.\fih N1I¢ dementia, drug

intoxication, or traum LW risk of hypothermia

Etiology (mﬁwﬁ 1)

Pathophysiology and Clinical Features

“mild” hypothermia, body temperatures of 32°C to 35°C (89.60F to
95.0°F) Qﬂaaaﬁmns excitation (responsive) stage, 1@ physiologic adjust-
ments ehmﬁa%ﬁm@’gm%auvlﬁ \15 LA heart rate, cardiac output, and blood

pressure
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Causes of Hypothermia

Accidental (environmental) exposure
Metabolic disorders
Hypoglycemia
Hypothyroidism
Hypoadrenalism
Hypopituitarism
Hypothalamic and central nervous system dysfunction
Head trauma
Tumor
Stroke
Wernicke encephalopathy
Drugs
Ethanol
Sedatives-hypnotics
Sepsis
Dermal disease
Burns
Exfoliative dermatitis
Acute incapacitating illness

Massive fluid or blood resuscitation

bR body temperature Haenin 32°C (89.6°F) azinnie slowing (ady-
namic) stage, Y progressive slowdown of bodily functions and metabolism,
W WLMGﬂﬁ I1N® decrease in both oxygen utilization and carbon dioxide pro-
duction.

Lﬁa body temperature 198N 30°C to 32°C (86.0°F to 89.6°F), Car-
diac output and blood pressure ALAARIDENININAIN negative inotropic e
chronotropic effects of hypothermia 8¢ concomitant hypovolemia. Circulat-

ing volume amaﬂéﬁﬁa 1/3 989 normal blood volume.



Metabolic causes ﬁﬁﬂﬁlﬁ@ hypothermia VLGgTLLﬁm’JEﬁﬁ decrease in
metabolic rate (hypothyroidism, hypoadrenalism, hypopituitarism, Hypogly-
cemia wmq&%ﬁﬁma@ia hypothalamic ¢ central nervous system (CNS)
dysfunction (e.g., head trauma, tumor, stroke), Wernicke disease (potentially
reversible with parenteral thiamine administration).

Ethanol or drug intoxication WUVLG’ﬁ_ia Eﬂ,‘% hypothermic patients ‘ﬁﬂﬁlﬁ@
vasodilator, anesthetic and CNS depressant effects ﬂaqls\l 81 sedative-hypnotic
and vasodilating drugs

Sepsis YN Wfia alter the hypothalamic temperature set point v lAe
hypothermia Lag Uanii poor prognostic factor in patients with bacteremia.

Severe dermal disease, significant burns, severe exfoliative dermati-
tis ﬁﬂﬁﬁ cutaneous vasoconstriction #83n1348711¢ increase transcutaneous
water loss, L‘fl%predisposing ﬁv‘iﬂﬁﬁmm’gs hypothermia.

Hypothermia causes characteristic ECG changes and may induce
life-threatening dysrhythmiasB. The Osborn or J wave-a slow, positive de-
flection at the end of the QRS complex-is characteristic, though not pathog-
nomonic, of hypothermia.

%ﬂ’;&lﬂzss\lﬁ dysrhythmias Lﬁla body temperatures @‘%Wﬂ’j’l 30°C (86°F)

LLasLﬁmmﬁu@mqmmﬁﬁa@m typical sequence 156&1&@‘ progression AN si-
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ECG Changes in Hypothermia

T-wave inversions
PR, QRS, QT prolongation
Muscle tremor artifact
Osborn (J) wave
Dysrhythmias
Sinus bradycardia
Atrial fibrillation or flutter
Nodal rhythms
Atrioventricular block
Premature ventricular contractions
Ventricular fibrillation

Asystole

nus bradycardia to atrial fibrillation with a slow ventricular response, to
ventricular fibrillation, and ultimately to asystole.

Pulmonary effects LéN%GLLGi tachypnea, progressive decrease in res-
piratory rate and tidal volume. Cold-induced bronchorrhea, depression of
cough and gag reflexes ﬁﬂﬁﬁ aspiration pneumonia %\‘1 14 common compli-
cation.

Acid-base disturbances ‘wuﬂaﬂmnz hypothermia LLGHSJQE?JLL‘UU“?;
FaLan Hypothermia ﬁﬂﬁﬁ leftward shift of the oxyhemoglobin dissociation
curve L@ potentially impairing oxygen release to tissues. b Launanig
Hypoxia ﬁdﬁ’nﬂuéf@ﬂﬁ oxygen supplement.

WNagia CNS VL(;WJLLﬂ' consciousness A% progressively depressed 61&
qmmﬁ*?ia@m Mild incoordination, confusion, lethargy, coma; pupils 8133¢

dilated 8% unreactive VNNAWIUNANNIANNNNTAAAIVDI cerebral blood flow



Hypothermia impairs renal concentrating abilities b8 induces a cold

diuresis, i@ volume loss GQT’JEILMGﬁ urine flow Wa¢ specific gravity »Ls\i
19190 U5 lns intravascular volume Wag circulatory status (5]

Immobile hypothermic patient a’ﬂam \ie rhabdomyolysis Ly acute
renal failure 21N myoglobinuria La¢ renal hypoperfusion

Combination %1314 hemoconcentration, cold-induced increase in
blood viscosity, 8¢ poor circulation 21ANANNE intravascular thrombosis
and embolic complications. Disseminated intravascular coagulation 0NM3
release of tissue thromboplastins L%VL‘LJSLH blood stream I@HL@WW@QN@IJLQA@
¢V circulation L%Imﬁumﬁmmﬁﬂ«ﬂ%wmz rewarming. mm@uﬁugq platelet
function LAY enzymatic reactions of the coagulation cascade Qﬂw%aﬁlm
§ianMe bleeding

Endocrine function £nag preserved ﬁ low body temperatures L%
Plasma cortisol, thyroid hormone levels un® e qﬁ%‘u uaﬂmﬂﬂuvl,%%ﬁ
hormone deficiency agjlﬁm

Pancreatitis and pancreatic necrosis Wﬂ@ﬂu hypothermia. Hepatic
function 883 drugs metabolized, conjugated, detoxified a3 §l accumulate

984 toxic levels pENITIOISY

Diagnosis

M3 diagnosis hypothermia 119@33%n Léienn Lﬁaﬂaﬂﬂ@ﬁﬂiﬂi Fablol
aqmmﬁ\lélm 34.4°C (93.90F, ﬁmg(ﬁaﬂ% Electronic thermometers with flex-
ible probes EL‘LLmiSLﬁ continuously monitor rectal, bladder, esophageal tem-

peratures.

Treatment

fans rewarming techniques ﬁwﬁﬂwaaﬁmﬂ environment 08
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FothiTlen uas vilsenusis dremasssinarTanme 11T precipitate ventricular
fibrillation TWATXNAAT NN M3V chest compressions 133V LA® ven-
tricular fibrillation 390173 1 ¥taaaehatios 30-45 w7l ardwas uas QNN ola

Oxygen and IV fluids @37 warmed, monitor core temperature, car-
diac rhythm, and oxygen saturation indications lumsl " endotracheal intu-
bation WHaULUNG LL@imﬁmiW’j%sLﬁﬁ dysrhythmias \16?7 LLG18INAL revert spontane-
ously with rewarming hypothermic heart 8N resistant §a atropine, pacing
WAz countershock. Ventricular fibrillation agiiibiuiy refractory AUNNALYN re-
warmed The American Heart Association’s 2005 guidelines suggest ¥ single

defibrillation T "WSalWSN CPR uway rapid rewarming 9133¢¥i1 Defibrilla-

o
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Rewarming Techniques

Passive rewarming
Removal from cold environment
Insulation
Active external rewarming
Warm water immersion
Heating blankets set at 40°C (104°F)
Radiant heat
Forced air
Active core rewarming at 40°C (104°F)
Inhalation rewarming
Heated IV fluids
Gl tract lavage
Bladder lavage
Peritoneal lavage
Pleural lavage
Extracorporeal rewarming

Mediastinal lavage by thoracotomy




i a O oA 7
tion l¢BA39ie core temperature 30°C (86°F).

Rewarming Techniques

FATMIVALLULMNTNIY WFENE prospective, controlled studies com-
paring rewarming methods in humans Ty
IV fluids 18 blood A5 warmed 40°C (104°F) 8981¢ massive volume

resuscitation

Prognosis

ﬂu\l‘*}f “uncomplicated” hypothermia sl low mortality rate ﬂu‘l%ﬁﬁ
. L. . . 9 a oA 21 i AA a
significant associated diseases NNA¥N prognosis VILAININ LLG]I?@‘V]SJTJNSJ
NG prognosis 198N initial temperature g rewarming method A as-
X . | Y . . 22
phyxia 389 near-drowning 33N®M38 prognosis WA 0
A A Aa LA XA A o
M3V 8361114 hypothermia Aa WAUAL FWEIIN rewarm-
ing uaﬁmﬂﬁuﬁw\lﬂﬁ strong evidence dwiiﬂfmfa%%aehﬁu #9991 resuscita-
tion AWNTLYN core temperature NN 30°C to 32°C (86.OOF to 89.60F).
K18 hypothermic usnnaniudias admit visasnaIMsaN Hy-

pothermia i8¢ Underlying 5‘1,{@]
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