Hypotermi:
* Normal temp = 37° + 0.2°

- Prehospitalt — Perioperativt- Postoperativt Kjernetemperatur !!
- Hvorfor er hypotermi farlig og tema for trygg kirurgi?

- Hva kan vi gjgre for & forebygge og behandie? (nasopharynx, distal gsofagus, trommehinne, lungeart,

urinbleere, panne* )

Johan Reeder, Forbrenning + varme utenfra
Avd for Anestesiologi (normal metabolisme + evt "brunt” fett):
Oslo Universitetssykehus — Ulleval - 50-100 watt

S

E-post: johan.rader@medisin.uio.no . .
- Varmetap til omgivelser

Fig. 5

Perioperative Heat Balance.
Sesser, Daniel; Todd, Michael

Anesthesilogy. 92(2)78,February 2000
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Fig.5 The narsecondghas of the ypothermia
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: ek o heatlossxceeing metabol hest
Conduction v

Varmetap:

-Straling (infra red)

-Konduksjon (ledning — kontakt)
-Konveksjon (luft bevegelse)
-Fordamping (hud — ekspirasjonsluft)
-Kroppsvaesker

-Svette
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Perioperative Maintenance of
Normothermia Reduces the Inci
of Morbid Cardiac Events

A Randomized Clinical Trial

Steven M. Frank, MD; Lee A, Fieisher, MD: Michae! J. Breslow. MD: Michael S Higains. MD
Krista F. Olsor;; Susan Kelly, BSN; Charles Beattis, MD

JAMA. 1997,277:1127-1134

300 high-risk patients undergoing thoracic, abdominal, or peripheral vascular
surgery were randomized to receive:
A) warmed intravenous (V) fluids alone = temp=35.4 C

Or
B) warmed IV fluids and intraoperative/postoperative active warming via warm
forced-air devices. >temp=36.7C

The Effects of Intraoperative Hypothermia on Surgical
Site Infection
An Analysis of 524 Trauma Laparotomies

Mark J. Seamon, MD,* Jessica Wobb, BS.1 John P. Gaughan, PhD.{ Heather Kulp, MPH.§ thab Kamel, MD.§
and Daniel T: Dempsey, MD

Annals of Surgery = Volume 255, Number 4, April 2012

-> Intraoperative temperature
% measurement less than 35:C
increased the site infection risk
221% per degree below 35:C
(OR: 2.21; 95% Cl: 1.24-3.92, P = 0.007).

Predicied SS1 Risk

Intcaoperaive tenperature madie (°C)

FIGURE 3. The predicted risk of surgical site infection correlated
with the intraoperative temperature nadir depth.
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Table 3.—intraoperative anc Postoperative Cardiac Outcomes

No. (%)
Hypothermic Normothermic
(n=158) (n=142) P
Intraoperative Cardiac Culcomes
Electrocardiographic evenr* 15 (10) 1319) K
Myocardial schemia 8 (6) B 7i6) il
Ventricular tachycandia 75 EE] %
Postoperative Cardiac Oulcomest
EMcirocardiographic svent* 23 (15) 57 02
Wyocard) iscramiat i2(9) 65 7
Vonkriculas tachycardog > 118y 312 0
Mo T 1051 21
<;ns!atle .mammmms__ ) - T 200 :| 02
i 21 oo}
Wyocerdal miarcion T 010]
Eleclrocardographic or morbid cardiac event 3 (21) 11(8) 001

cardial ischemia of ventrioular tachycardia.

{Postoparative oulcomes include thsa events at accurred in tha first 24 pastoparative hours.

o Hincludas 140 parts in the hypohemc g10up and 123 patlents in he norMOIheIC 10w wih inkerpretabio
her montor dai

§includes 143 patients in the hypothermic group and 127 patients in the nermathermic group with inlerpretabie:
Hollor morstor data.

“WUnstale angina’schania, cardiac arrest, or myocardial infarcton.

Anettesaokogy 20, 108717 Copytght © 3007, the American Soxesy of Aneshesihigists, Inc Lot Wik & Wikine, lnc

The Effects of Mild Perioperative Hypotbermia on Blood
Loss and Transfusion Requirement
‘Suman Rajagopatan, M.D.," Edward Mascha, Pn.D..T Jie Na, M.S..3 Danlel |. Sessier, M.D.§

Anesthesiology 2008; 108:71-

Conclusion: (14 studies — 1219 patients)

- Even mild hypothermia (<1°C)

- Significantly in-creases blood loss by approximately 16% (4—26%)

- Increases the relative risk for transfusion by approximately 22%(3-37%).

Peri-operativ hypotermi

* Farer:
— Mer hjerte-kar komplikasjoner
— Mer sérinfeksjoner (sepsis?)
— @kt blodtap — redusert hemostase
— Hjertearytmier (28-32°), hjertestans (<20-25°)
— Elektrolyttforstyrrelser (hyperkalemi > hypokalemi)

- Lengre virketid for medikamenter
- @kt potens av hypnotika/anestetika
- Fordeler:
- Lavere metabolisme = lavere O2 behov
- CNS, hjerte, (ischemisk vev)



Hypertermi?

* Farer:
- @kt generell metabolisme:

@kt O2 behov, gkt cardiovaskuleer og pulmonal belastning
@kt intrakranielt trykk

Svetting; vaeske — elektrolyttap

Cerebrale skader — kramper — mors

Malign hypertermi — sjelden, arvelig, gass+suxamethonium

- Fordeler:
- Bedre immunforsvar
- Vasodilatasjon — bedre perifer perfusjon
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Fig. 2

perioperative Heat Balance.
Sesser, Daniel; Todd, Michael

Anesthesilogy. 92(2)78,February 2000

Perioperative Heat Balance.
Sesser, Daniel; Todd, Michael

Anesthesiology. 92(2):578, February 2000.

2.2 Cartoon showing redisrbution hypothermia ater
induction of general anesthesia. Body heat content is not
normally distrbuted evenly. fstead, tonic
thermoregulatory vasoconstricton maintans acore-to

Anesthesia, athediton.Edited by Miler FD. New York,

«Automatisk» straks-omfordeling av varme
ved start av generell anestesi
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Temperatur regulering

Termostat:

-Hypothalamus

-Ryggmarg

-Hjerne

“Hud a) Autonom

-Dypt vev

Skjelving Vaso Vaso Svetting
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\\ ”
\\ ’y
v ‘ v v
37°

b) Adaptiv adferd

Hypotermi v/ gen anestesi:

* Varmen i kroppen "omfordeles”
« Termostaten slar inn mye senere

— Dsv: starre avvik fra 37° fer "noe” skjer
* Varmeproduksjon er redusert

— Lite muskelaktivitet — redusert metabolisme
* Varmetap kan veere gkt:

— Lite tildekning, kraftig rom ventilasjon

— Tarr ventilatorluft

— Fordamping fra sér, spritvasket/anken hud
+ Pasienten er fratatt "egenomsorg”

Temperatur regulering

Generell }
Anestesi | [
| |
|
[
Skjelving Vaso Vaso Svetting
\\ konstr dillat |
\ |
\\ ‘ r”
v v v
Normal
37°
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perioperative Heat Balance.
Sesser, Daniel; Todd, Michael

Anesthesilogy. 92(2)78,February 2000
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Fig. 4. The inflence of body morphalogy on

ecistribution hypothermi. The amount o redistribution
eathermia reduction n core temperature during
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- Mer redistribusjon av varme
og stgrre temperaturfall initialt
hos tynne pasienter

these well insulated patients i dsspation of metabolic

anesthesia. Reprinted with permission from Kurz et 156
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Mindre redistribusjon av varme
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hvis:
Huden er varm fgr anestesistart! *

* Generell anestesi eller epidural/spinal

Hypotermi v/ gen anestesi:

Omfordeling

Varmetap uten
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the patiens adminstered combined epiduralgeneral
anesthesia, which i consstent with theestablished

Mer varmetap og mindre
vasokonstriksjon

med

epidural + generell anestesi
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iy

produced by neuraxal anesthesia. There was a distinct
core temperature plateau after 2 h i th patients
adminstered general anesthesiaslone; n contrast core

continued to decrease st arte
.d{degrees]C/h n the patients who were also
dmiistered epiduralanesthesia, Reprinted with
permision from Jois et 3177

Peri-operativ hypotermi:
Hva kan vi gjgre?

* Omfordeling:
—Varm hud pa forhand

* (Produksjon) vs varmetap:
—Varmt i rommet

— Varme veesker/gasser (+ fukte)

— Dekke til hud
— Varme tepper/kontaktflater
— Varmiuftstepper

— Varmeveksling via hud (pads, pulserende vann)
— Intern blodbanevarming (Cool-guard, H-Lmaskin
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CLINICAL PRACTICE

Hypothermia during laparotomy can be prevented by locally
applied warm water and pulsating negative pressure

E. B. Rein' * ', M. Filtvedt? ', L. Walloe! and J. C. Rieder?

"Department of Physiology:

of Basic Medical Sciences, University of Oslo, N-0317 Oslo, Norway.
'Deparmens of Anaesthe N-0407

i iversity Hospital, University of Osio, N-0407 Oxlo. Norway

75, Termo-tube

P

¥ ! /Varmluft teppe

Core temperature

8 100 120
Time (min)

temperstures from both groups
making all experiments stant at
Omin Emor bars are plus and

Fig 3 Averged nomalized tym
iphs are normalized by

Induction of a

minus one standard errer.

acshesia

Effects of preinduction and intraoperative
warming during major laparotomy

« 2 x 20 patients, laparotomy
Test group:

Warm air 30 min preoperative + peroperative
Control group:

No pre-warming, warm per-op mattress

*No preoperative drugs, 22°C in room
*General anaesthesia: propofol and N20
*Epidural

References
Bock M et al. Britsh journal of anaesthesia, 1998;80:159-63

Varmluftsteppe:
- Effektivt

- Tilfgrer mye varme
- Huvirvler opp stav
- Litt stay

- Plasskrevende

- Elektrisitet

- Investeringer

- Engangsutstyr

Effects of preinduction and intraoperative
warming during major laparotomy

v Waning.
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Effects of preinduction and intraoperative
warming during major laparotomy

Pre and per operative forced air warming:

Less drop in core temperature

Less blood-loss (635 vs 1070 ml)

Less transfusion (1 pat vs 6 pat)

Less need of recovery room stay (94 vs 217min)

24% reduction in total anaesthetic costs (408 vs 534 £)

.

References
Bock M et al. Britsh journal of anaesthesia. 1998;80:150-63

Incidence of hypothermia (CBT <36°C]

Figure |

Ny studie

* Varmeteppe: 30 min preop + per/post

Versus

» Varmluft teppe: per-operativt

- Elektiv kirurgi, generell anestesi, 1-2 timers varighet

Reducod hypothermia and improved thermal comfort
by perioperative use of a disposable ac t-warming blanket

Aral

e Sraman— ¥ i Aleris ®

Conclusion

Perioperative use of BARRIER" EasyWarm® active self-
warming blanket:

* Reduces intra- and postoperative hypothermia

* Improves pre- and postoperative patient thermal cornfort in
elective adult surgery patients

Mo serious adverse events were recorded in either group.

Peri-operativ hypotermi:
Hva kan vi gjgre?

* Omfordeling — «varmelager»:
—Varm hud pa forhand
* (Produksjon) vs varmetap:
—Varmt i rommet
— Varme vaesker/gasser (+ fukte)
— Dekke til hud
— Varme tepper/kontaktflater
— Varmiuftstepper
— Varmeveksling via hud (pads, pulserende vann)
— Intern blodbanevarming (Cool-guard, H-Lmaskin



Takk !

Post til:

johan.rader@medisin.uio.no




