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Patofyziologie.
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Princip 2 kompartmentu

* Normal Body Core Temperature is
about 2-4 °C warmer as the
peripheral body temperature

e This effect is mainly due to
vasoconstriction and arterio-venous

shunting.

Menzel, M. Bohinja 2014

Periphery Y |
2-4°C colder Zu'j



What Research showed us

Characteristic Patterns of General Anesthesia-
Induced Hypothermia - REDISTRIBUTION

* An average core
temperature drop of

1.6°C can occur in the

first hour of general

anesthesia2
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Characteristic Patterns of General :
Anesthesia-Induced Hypothermia

Elapsed Time (h)
2Adapted from: Sessler, Anesthesiology 2000



Komplikace

Spatné hojeni rany
— Infekce rany
a mortalita

=~ Prodlouzeni hospitalizace
— Myokardialni ischemie, arytmie
— Koagulopatie, vyssi spotreba krevnich deriva

naklady
— Prodlouzeny ucinekanestetik
< Dyskomfort pacienta




B Prdoperative Phase

B.1 Warmung von Patienten in der praoperativen Phase -

Vorwarmung (Prewarming)

Autor: Horn

Empfehlungen:

1. Patienten sollen vor Einleitung einer Allgemeinanasthesie zur
Vermeidung einer perioperativen Hypothermie aktiv gewarmt werden.
LoE la, [44], Empfehlungsarad A

2. Konvektive Warmung soll fiir ca. 20 min (mindestens 10 min.)
eingesetzt werden. LoE Ib, [45],.Empfehlungsqrad A

3. Patienten sollten vor Anlage einer Epidural- oder Spinalanasthesie

aktiv gewarmt werden. LoE Ib, Empfehlungsgrad B



NICE e
Hypothermia: prevention and
management in adults having surgery

e / NICE cccredited
Clinical guideline

Published: 23 April 2008
nice.org.uk/suidance/cgb5

www.nice.org.uk/accreditation

124 |fthe patient's temperatureis 36.0°C or above, start active warming at least
30 minutes before induction of anaesthesia, unless this will delay emergency

surgery. [new 2016
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Vysledky.

* Hypotermie

* 31% pred vykonem Prlimérna teplota na OS :
* 47% po vykonu

e Rizikova sku pina pacientﬂ: 30% podchlazenych pred vykonem
* Vék > 65 let
* Velky chirurgicky vykon 66, 6% podchlazenych po
e BMI < 25 vykonu

* Epiduralni katetr. min. teplota pacienta : 34,8°C



PUVODNI PRACE

ANESTEZIOLOGIE , ; ; 5 3
& INTENZIVNI MEDICINA Vyskyt hypotermie v perioperacnim

obdobi - unicentricka observacni
studie

Obare Pyszkové Lenka’, Nevtipilové Michaela', Za¢kova Dagmar], Fritscherova Sarka’,

Zapletalova Jana*3, Hrabalek Lumir®*, Adamus Milan"*

‘K'Il'nika anesteziologie, resuscitace a intenzivni mediciny, Fakultni nemocnice Olomouc

2lstav lékafské biofyziky, Institut molekularni a translaéni mediciny, Lékafska fakulta Univerzity Palackého
v Olomouci

3 ékarska fakulta Univerzity Palackého v Olomouci

“Neurochirurgickd klinika, Fakultni nemocnice Olomouc

——— Anest intenziv. Med, 25, 2014 ¢ 4 s 267-273

Cil studie: Popsat zmeény télesné teploty nemocnych v perioperacnim obdobi u kratkych a stfredné dlouhych ope-
racnich vykonu.

Tvp studie: Unicentricka, prospektivni, observacni studie.

Tvp pracovistd: Klinika anesteziologie, resuscitace a intenzivni mediciny fakultni nemocnice.

Material 2 metoda: Sledovani télesné teploty pacienta v perioperacnim pribéhu béhem 59 pracovnich dni (Cerven az
srpen 2013). 7 anesteziologického zaznamu jsme zaznamenali vék a pohlavi nemocného, typ chirurgickeho vykonu,
délku anestezie, pﬂuntlfnerluuzln néktera z metod teplotniho managementu béhem anestezie a teplotu operacniho
salu mérenou elektronickym teplomérem. z dovala korelaci BMI a infuzni peroperacni terapie ve vztahu
k perioperacni hypotermii.

se vyskytovala v dobé prijeti na PACLU #fia care unit) u 253 nemocni‘ ch 563 %i_ Po anestezii bylo
prokazano signifikantni snizeni TT (télesna teplota) vzhledem k hodnot ondv parovy test,
p < 0.0001). Hodnoty TT byly signifikantné nizsi také pii odjezdu z PACU ve srovnani s hodnotami pred anestezii
(Wilcoxonilv parovy test, p < 0,0001). Rovné&Z télesna teplota pfi odjezdu z PACU byla signifikantné vwE&i neZ TT po
anestezii (Wilcoxonlv parovy test, p < 0,0007). Byla prokazana velmi slaba korelace zmény TT po anestezii s délkou
operace (Spearmaniy korelaéni koeficient r = -0,299) a teplotou salu (Spearmaniv korelaéni koeficient r = 0,168).
MNebyla prokazdana signifikantni korelace mezi zménou TT po anestezii a vékem pacienta (r = -0,065). Nebyla proka-
Zana signifikantni zavislost mezi zménou TT a pohlavirm.

Zavear: Pokles telesné teploty béhem celkove anestezie je castym jevem, a to i u kratkych operacnich vykondi.




Pacientka C.1
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Pacientka C.1
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Pacientka C.1
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Pacientka C.2

PREWARMING

Aktivni YES




Pacientka C.2




Pacientka C.2




Pacientka C.2




Pacientka C.2
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Pacientka C.2




Pacientka C.2
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Pacientka C.2







Specifika oboru

* Mirna hypotermie

e Mimotélni obéh

* Celotélova podlozka
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Vysledky

Sk. Blanket roll

O n p U m p 30% podchlazenych na konci vykonu |

R

Off p U m p 100% podchlazenych na konci vykonu \4

Sk. Underbody blanket

On pU p O% pod&hlazenych na konci vykonu

Off puR

p O% podghlazenych na konci vykonu
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Effectiveness of an Underbody Forced Warm-Air Blanket
during Coronary Artery Bypass Surgery in the Prevention
of Postoperative Hypothermia: A Prospective Controlled
Randomized Clinical Trial

J. E. Teadﬂrczyku, J. H. Heijmans:*, W.N. K. A. van }Inﬂkl, D.C. J. J. Bergmausl,
P. M. H. J. Roekaerts’

]Department of Intensive Care, Maastricht University Medical Centre, Maastricht, the Netherlands; 2D‘v:p;arl:mﬂﬂt of Anesthesiology,
Maastricht University Medical Centre, Maastricht, the Netherlands: “Currently working at the Department of Anesthesiology,
Academic Medical Center, Amsterdam. the Netherlands

Email: { jh heijmans, w van mook, d bergmans, p roekaerts}@mumc nl, j e teodorczyk@amc uva.nl

Received March 6%, 2012; revised April 22 2012; accepted May 20®, 2012

ABSTRACT

Introduction: Perioperative hypothermia in cardiac surgery 1s associated with adverse outcome. The aim of this inves-
tigation was to study whether an underbody forced-air warming blanket during coronary artery bypass graft surgery
with normothermic cardiopulmonary bypass can prevent postoperative hypothernua. Methods: After Medical Ethics
Commuttee approval, 60 low-risk cardiac surgery patients at random were assigned into a group that recetved standard
thermal care management (control group n = 30) and a group that received the underbody forced-air warming system
plus the standard thermal care (intervention group n = 30). Results: The temperature after-drop from the end of cardio-
pulmonary bypass to arrival in the ICU was less in the mten ention group versus ccnh‘ol group (04°C£03°Cvs 0.6°C
= 04°C; P =0.027). Out of the intervention group, 2 s : - :

ne mtervention gmup as compared to p < EI 001). Conclusions: A full underbodﬁ
forced-air w arming blanket prevents postoperative hypothernua in normothermic coronary artery bypass graft surgery
patients.
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Kontroini sk.

€. | Vstupniteplota Po 1. Po 2. Po 3. Teplota Doba trvani | Vék
Hod. Hod. Hod. po vykonu | vykonu pacienta
1. | 35,5 35,5 35,7 36,0 140° 67
2. | 36,7 36,4 36,0 36,0 150° 40
3. | 37,0 36,9 36,7 36,7 150° 51
4. | 35,8 35,7 35,5 35,6 35,5 230° 37
5. | 36,5 36,2 36,0 35,9 150 a4
37.5
37
36.5 1
—_—2
36 3
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35.5 5
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345
incize 1. hod. 2. hod. extubace




Sledovand sk.

C. | Prewarming | Vstupni Po 1. Hod. Po2. | Po3. | Teplota | Doba Vék
teplota Hod. Hod. po trvani pacienta
vykonu | vykonu
1. |5 36,2 36,0 36,2 36,4 160° 62
2. | 15 36,5 36,4 36,5 36,6 140° 59
3. | 30 36,1 36,3 36,4 | 364 |364 180° 45
4. | 10° 36,2 36,7 36,7 | 36,7 | 36,7 190° 57
5. | 10° 36,1 36,5 36,4 36,4 150° 34
36.8
36.6
36.4 1
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36.2 3
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—
35.8
35.6
incize 1. hod. 2. hod. extubace
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