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Hypotermi ¢ historisk perspektiv
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Therapeutic whole-body hypothermia has been considered for centu-
ries.” For example, the Russian approach to resuscitation of a patient
in cardiac arrest in 1803 consisted of covering him with snow and then

hoping for the resumption of a spontaneous circulation.




Cerebral Blood Flow and Cerebral Oxygen Consumption During
Hypothermia

HUBERT L. ROSOMOFF AND DUNCAN A. HOLADAY

From the Departments of Neurological Surgery, Surgery, and Anesthesiology, Columbia University College of Physicians
and Surgeons and the Presbyterian Ilospital, New York City

|‘ CBF (ml)/100 gm/min. A-V Diff.,, 02 Vol. % 02 Consumption, ml/reo gm/min.
| 35°C 30C*® 26°C 35°C | 30°C | 26°C 35°C | 30°C | a26°C
Dog 7; wt. 8.5 kg; 46.4 29.0 10.0 1.8 | 10.4 | 10.3 5.48 3.02 . I1.12
brain wt. 69.0 gm
Dog 135 wt. 8.6 kg; 47.9 32.7 20.3 1Ir.o 12.2 | 12.8 | 5.27 3.99 2.52
brain wt. 6g.5 gm .
Dog 14, wt. 11.7 kg; 52.7* 34.8 21.3 l17.1 | 16.79 9.43* 5.95 3.50
brain wt. 89.0 gm (36° = (36° = | (36° =
56.3) 18.0) 10.13)
Dog 16; wt. 8.8 kg; 49.3% 32.4 17.5 13.4 | I2.1 8.54% 4.34 2.50
brain wt. 71.0 gm I (36° = {(36° = (36° =
__61.0) | 17.3) 10.55)
Means and standard 49.1 32.2 18.4 7. 18 4.33 2.44
errors of means +1.3¢4 | £1.20 ll +z.51 +1.06 | £0.61 | *+0.50
| -8
' 05 CONSUMPTION
50r mi/100gm/min - 7
0-=0 .
. 15 Cerebraimetabolisme
a0t
1s faller med®©10%
30k 1
c.BF {a per gradseduksjon
mi/Z100gm/min .f .
20} ora 3 | Kroppstp
I 42
10oF
41
; ; TEM‘PERAT&EE A
LT R T 31 29 27 25

Am J Physiol. 1954



[

sdefjo)

THc beskyttende -effekter.undereperfusjon

_ Mitokondrie dysfumnksjon Cell Death - Proteases
<Apopt05|s> Frisettingav caspaser E—

—— Proein Synthesis Inhibition

New Gene Expression
+ Coagulation-disorder, microcirculation ®

Cerebral Hypoperfusion

+(Energy storm, Ca—ianuZ)Na+ K+ATPase pumps

M. (Oxidative Stress < free radicals + lipid peroxidatiom

A
-
e
=
E’.
-
-
~
=t
)
=
Q
—_
-~
&
T

Te:rapeutlsk
hgpoterml

SO §2
noH 8§

M.G. Angelos et al Academic Emergency Medicine 2001, 8:909



Hypotermi ¢ fysiologiske effekter

Vakne pas:

Tp 3035 C : genererer varme, skjelver, perifer vasokonstr.,
gket muskelaktivitet, gket oksygenforbruk,
gket metabolisme

- . fysiologiske effekter for a gke temperaturen

Tp <30C : skjelving avtar, metabolismen senkes, det
begynner a bli farlig arrytmier, hjertestans

Tp30-31 C: svekket bevissthet, koma

- . ukontrollert, aksidentellhypotermihos vaknepasienter
er ikkegunstigog ma skilles fra terapeutisk/potermihos
komatgse sederteg respiratorbehandlede pasienter!!




Hypotermi¢ fysiologiske effekter

Kontrollert terapeutisk hypotermi:

Metabolske effekter

30-35 C: Oksygenforbrig
CQ produksjon®
Metabolisme®

Kardiovaskuleereffekter
36-35 C: Tachykardi
<35 C : Bradykardi

<34 C : ' Kanfalett gkningiBT
<32 C : [ Mildarrytmierhos noen pas.
<33 C : ' EKBrandringer; gkt PHtervall, brederecQRSkomplex

gket QT-intervall
28-30 C: ' Betydelig gket risiko tachyarrytmier starter ofte
med atrieflimmer



Accidental hypothermia

ADefinition: Whenthe body coretemperatureunintentionallydropsbelow35 C
- Mild (35¢32 C)
- Moderate (3228 C)
- Severg< 28 C)

AThe Swisstagingsystembasedon clinicalsigns
Stage | ¢ clearlyconsciousandshivering
Stage Il ¢ impairedconsciousneswithout shivering
Stage llic unconscious
Stage V¢ no breathing
Stage V ¢ deathdue to irreversibléhypothermia

Obs:Alcoho| drugs
Trauma
Diseasddiabetes cerebral,heartX X 0



Accidental hypothermia

In the prehospital setting ; resuscitatiorshould berwithheld
only if the cause of ascardiacrarrestis:-clearly attributable to a
- lethal injury

- fatal illness

- prolonged:asphyxia

- chestiigncompressible

In all other patients the traditionajuiding principle
0 K Indon@is dead until warand dead

shouldbe considered!

Y Standard CPR/ALS
- no drug use belov@0° C
- defibrillation may be tried, but if unsuccessful (x3),

wait until> 30 C
-XXYSOKIYAOFIf [/ twH



Arctic Med Res. 1991;50 Suppl 6:34.2

Severe accidental hypothermia: survival after 6 hours 30 minutes of
cardiopulmonary resuscitation.
Lexow K

Department of Anaesthesiology, Central Hospital of Rogaland, Stavanger, Norv

This report describes a severely hypothermic victim, who was treated with
conventional cardiopulmonary resuscitation #hrs and conventional rewarming
technique using warmwater bags, warm fluids intravenously and peritoneal
lavage.

This case demonstrates more than any previous report that hypothermic victim
with cardiac arrest may survive for many hours if CPR is carried out vigorously
core temperature is raised.


http://www.ncbi.nlm.nih.gov/pubmed?term="Lexow K"[Author]

Research letters

Resuscitation from accidental hypothermia of 13-7°C with circul
Mads Gilbert, Rolf Busund, Arne Skagseth, Paul Age Nilsen, Jan P Solbg

In a victim of very deep accidental hypothermia, 9 h of
resuscitation and stabilisation led to good physical and mental
recovery. This potential outcome should be borne in mind for all
such victims.

On admission  After 5 min On CPB with Just before Just after Worst values First values on First values in
to operating on CPB cardiac perfusing CPB stopped CPB stopped without CPB comnection intensive care
room rhythm to ECMO

Time 2120h 2155h 2215h 0028 h 0040 h 0322 h 0445 h 0600 h

pH 6-65 6-54 664 7-14 7-10 7-00 7-30 7-20

PaCO, (kPa) 7-7 11-4 87 46 6-7 12-0 4.5 4.5

Pa0, (kPa) 64-8 11-0 10-2 26-5 60 7-06 701 73-0

Base deficit 27 27 27 15 14 8 8 8

Haemogiobin (g/L) 157 131 122 7-4 9-6 81 10-2 9-3

Glucose (mmol/L) e v 309 o i 234 15-3 i

Potassium (mmol/L) 4.3 8-2 67 4.2 4-0 34 36 31

Pharyngeal temperature (°C) 14-4 18-2 25-0 376 37-4

Rectal temperature (C} 14-4 13-7 14-2 360 36-4

CP8=cardiopulmonary bypass; ECMO=extracorporeal membrane oxygenator; PaCO.=partial pressure of carbon dioxide; Pa0,=partial pressure of oxygen.
Blood chemistry values during CPR and rewarming
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Case report

Use of an automatic mechanical chest compression device
(LUCAS) as a bridge to establishing cardiopulmonary
bypass for a patient with hypothermic cardiac arrest™

Lars Wik®*_ Steinar Kiil®

* The National Competence Center for Emergency Medicine, Ulleval University Hospital, Oslo, Norway
® Department of Cardiothoracic Surgery, Ulleval University Hospital, Oslo, Norway

We report the case of a victum of deep accidental hypothermia who was extracted from the ice and recerved 1.5h of mechanical chest
compression. This was followed with rapid rewarnung on cardiopulmonary bypass and resulted i good physical and mental recovery. This
management option should be considered for similar victims.



ADeath from avalanches is due to asphyxia, trauma‘ and hypothermia.

AThedecisionto initiate full resuscitativemeasureshouldbe determinedby
- numberof victims
- resourcesavailable
- likelihoodof survival

AThe presence of an aimpocket-is essential for survival!

Avalanchevictimsare not likely to survivewhenthey are:

e buried >35 min and in cardiac arrest with an obstructed airway
on extrication;

e buried initially and in cardiac arrest with an obstructed airway
on extrication, and an initial core temperature of <32¢;

e buried initially and in cardiac arrest on extrication with an initial
serum potassium of >12 mmol.



Traumaticcardiacarrest

ADiagnosisatraumapatient whichis

unresponsiveapnoeig pulseless
Y. asystole/PEA

AHighmortality, from 0-17% @ependingon def)

AThe American Collegd Surgeonsind the National /Associationf EMS
physiciangroducedpre-hospitalguidelineson withholding resuscitation:
() Blunttrauma patientspresentingwith apnoeg pulselessnesandwithout
organisetECGactivity;,

(i) Penetratingtraumapatientsfound apnoeicand pulselessafter rapid
assessmentor signsof life suchaspupillaryreflexes spontaneous
movement or organisecdECGactivity.

Y. three retrospective studies question these recommendations and report

survivors who would have had resuscitation withheld if the 'guidelines had
been followed

Pickens et al, J Trauma 2005, Willis et al, Injury 2006, Lockey et al, Ann Emerg Med 2006



Traumatic cardiac arrest
Treatment

- Survivais correlatedwith duration of CPR:an@re-hospitaltime
- Prolonged CPR is associated with a poor outcome

- Undertakeonly essentialife-savinginterventionson scene andif the patient
hassignsof life, transferrapidlyto the nearestappropriatehospital.

- Consideon scenethoracostomyfor appropriatepatients(pneumothoray

1. Treatment of reversible causes:

e Hypoxaemia (oxygenation, ventilation).
e Compressible haemorrhage (pressure, pressure dressings, tourni-
quets, novel haemostatic agents).

e Non-compressible haemorrhage (splints, intravenous fluid).
e Tension pneumothorax (chest decompression).

e Cardiac tamponade (immediate thoracotomy)

- Chest compressions?

- Standard CPR should not delay treatment of reversible causes (e.g thoraco



