Hypothermic or
not hypothermic
- that’s the question
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Nurses' knowledge of inadvertent hypothermia
Hegarty, Josephine, et al. AORN journal 2009
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Nurses' knowledge of inadvertent hypothermia

Hegarty, Josephine, et al. AORN journal 2009

When asked to select the cut-off point for hypothermia,
respondents were divided:

e 38.5% (n = 50) of participants chose 36° C
® 39.2% (n =51) chose 35° C
® 11.5% (n = 15) chose 34° C
® 85% (n=11)chose33°C

Anaesthesia nursing 14,6 % (n=19)

Recovery nursing 30 % (n=39)

Intraoperative nursing 13,1 % (n=17)

Or a combination of two or more 36,9 % (n = 48)




Nurses' knowledge of inadvertent hypothermia

Hegarty, Josephine, et al. AORN journal 2009

|| Are temperatures routinely monitored in
clinical areas

42,3 % (n = 55) yes

43,8 % (n =57) yes as required based on the

assessment of the patient N

8,5% (n=11) no




Understanding Fever and Body temperature
A Cross-disciplinary Approach to Clinical Practice

Ewa Grodzinsky, Marta Sund Levander, Palgrave Macmillan, Cham, 2020. 1-5.

\‘{\,&‘J&’w//{( Sites that can be used to estimate
TN " core temperature
If core temp. is 36° C, this site is ...

1. oral (35.8° C)

" /.\Cros.s-disc'\pl‘\_f\é;ryl 2. ax'iIIary 234-5° C)
[ Approach fo Clnice 3. skin (33° C)
(i Practice 4. bladder (36.3° C)(volume
R o rbgdz.msky.manu"e"de’ dependent)
a s 5. rectum (36.5° C)
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Hypothermia: Prevention and management in adults having surgery

National Institute for Health and Care Excellence, 2016

Measure the patient's temperature using a site that produces either:
e adirect measurement of core temperature, or

* adirect estimate of core temperature that has been shown in research studies
to be accurate within 0.5 C of direct measurement.

Do not use indirect estimates of core temperature in adults having surgery

Pulmonary artery catheter

NICE NICE

Distal oesophagus

Urinary bladder

Hypothermia: prevention and
management in adults having surgery

Zero heat-flux (deep forehead)
Sublingual
Axilla

Rectum




Nurses' knowledge of inadvertent hypothermia

Hegarty, Josephine, et al. AORN journal 2009

“With regard to factors that prevent nurses from
maintaining normothermia in their patients, it was
surprising to see that in a health service that encourages
nurses to be autonomous practitioners, one of the most
frequently identified factors was surgeon preference”.

The lack of research examining
nurses” knowledge of hypothermia
provides a compelling impetus for
further study In this area.
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Rigshospitalet

Passive , Active
Warming Warming
mechanisms mechanisms




Rigshospitalet

Active warming Thermal insulation Other warming
mechanisms mechanisms mechanisms

[ Forced air warming  [] Reflective blankets [

Fluid warming
cabinets

[] Reflective clothing
[] Electric blanket
[] Radiant heater

[] Water mattress

0 Warmed cotton
blanket

[] Heating gel pads
[] Fluid warmers

[] Heated humidifiers




Mild Perioperative Hypothermia

Sessler DI. Current concepts, New Engl J Med. 1997;336(24):1730-1737

Interthreshold range
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Carsten Michel Pedersen




decreased blood and/or
skin temperature

37

impulses go to
hypothalamus

. vasoconstriction occurs in skin
blood vessels so less heat is lost
to the environment

-
=
skeletal muscles are actm 37 ?bndy temperature increases

causing shivering, which increases
metabolism and generates heat




increased blood and

internal temperature
37=

impulses go to
hypothalamus

vasodilation occurs in skin
blood vesseis so more heat
is lost across the skin

37

body temperature decreases

sweat glands become more
active, increasing evaporative
heat loss




Mild Perioperative Hypothermia

Sessler DI. Current concepts, New Engl J Med. 1997;336(24):1730-1737

Response

Anesthesia-impaired response to temperature

Vasoconstriction§ i!VasodiIation
NST v . Sweating
Shivering .

\. \

Core temperature (C)

Carsten Michel Pedersen




Thermoregulation: Normal Physiology, Anesthetic Effects, and
Perioperative Considerations

Zaza, Khaled J., and Harriet W. Hopf. Elsevier, 2019

Characteristic Patterns of general anesthesia-Induced hypothermia

* An average core temperature drop 0,5-1,5° C and occurs in the first hour of
general anesthesia

* 81% from core-to-peripheral heat redistribution known as redistribution
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The management of inadvertent perioperative hypothermia in adult.

National Institute for Health and Care Excellence, 2008. Updated 2016.

RISK FACTORS

Age — acceptable evidence

Gender — week evidence

Ambient temperature — good evidence

mad ASA Grade

md  Type of surgery

mad Body morphology

e Diabetes

= Preoperative temperature

= Type of anaesthesia




Rigshospitalet

Evaporation
Radiation PO

Convection

Keep theater above 21 C until covered — especially for short cases.

[ {c] o] )]

Ambient temperature



Hypothermia: prevention and
management in adults having
surgery

Effects of Ambient Temperature
and Forced-air Warming on
Intraoperative Core Temperature:
A Factorial Randomized Trial

NICE. Clinical guideline
Published date: April 2008 Last updated:
December 2016

Pei, Lijian, et al.
The Journal of the American Society of
Anesthesiologists, 2018

* |n patients undergoing general,
regional or combined anaesthesia, ¢ 292 adults

an increase in theatre temperature + Randomized to ambient temperatures

is protective of patients becoming 19°, 21°, or 23°C, and to passive
hypothermic insulation or forced-air warming.

e The ambient temperature should * The primary outcome was core
be at least 21°C while the patient temperature change between 1 and
is exposed 3 h after induction.

 Ambient operating room temperature
has no effect on core temperature for
forced-air warmed patients, and only
a small effect on unwarmed patients.

* Once forced air warming is
established, the ambient
temperature may be reduced to
allow better working conditions

Ambient temperature



The management of inadvertent perioperative hypothermia in adult.

National Institute for Health and Care Excellence, 2008 Last updated 2016.

RISK FACTORS

Age — acceptable evidence

Gender — week evidence

Ambient temperature — good evidence

s ASA Grade — good evidence

==l Type of surgery — acceptable evidence

mad Body morphology — acceptable evidence

== Diabetes — weak evidence

= Preoperative temperature — good evidence

==, Type of anaesthesia — good evidence




Morphometric influences on intraoperative core temperature changes

Kurz, Andrea, et al. Anesthesia & Analgesia, 1995

37

Core
Temp 36 -
(°C)
35 e
0 20 40 60
Elapsed Time (min)

36-50 %
25-35 %

10-24 %

40 ASA I-lll patients
Elective colon surgery.
Age 59 +/+ 14 yr

45 % male

Bodyfat
10%-24% (n = 18)
25%-35% (n = 11)
36%-50% (n = 11)

Body morphology



ADVERSE EFFECTS

Wound infection

Coagulopathy

Drug action prolonged

Myocardial morbidity

Recovery time prolonged

Thermal comfort

| ADVERSEEFFECTS
| = e ]
| Woundinfection
Coagulopathy
 Drugaction prolonged
| Myocardial morbidity
 Recovery time prolonged
Thermalcomfort




Complications and Treatment of Mild Hypothermia

Sessler, Daniel I. The Journal of the American Society of Anesthesiologists, 2001

AT org
Consequence Author N (“C) MNommotharmic Hypothemic P
Surgical wound infection Kurz et al.** 200 19 6% 19% = 0.01
Duration of hospitalization Kurz et al.* 200 1.8 121 = 4.4 days 14.7 + 6.5 days < 0.01
Intracperative blood loss Schmied ef al®' 80 1.6 1.7 +031 22+051 < 0.001
‘Allogeneic transfusion requirement . Schmied et al.-' 60 1.6 1 unit 8 units < 0.05
Morbid cardiac events Frank et al.'® 300 1.3 1% 6% < 0.05
Postoperative ventricular tachycardia Frank ef al.™® 300 1.3 2% 8% < .05
Urinary excretion of nitrogen Carli et al.®* 12 1.5 982 mmol/day 1,798 mmol/day < .05
Duration of vecuronium Heier et al.* 20 2.0 28 = 4 min 62 + 8 min < 0.001
Duration of atracurium Leslie at al % G 3.0 44 = 4 min B8 = 7 min < 0.05
Postoperative shivering Just et al® 14 2.3 1 +9ml-min'-m? 269+80ml-min"'-m™* < 0.001
Duration of postanesthetic recovery  Lenhardt ef &' 150 1.9 53 + 36 min 94 + 65 min = 0.001
Plasma [norepinephring] Frank ef al.*" 74 15 330 + 30 pg/mi 480 + 70 pg/mi < 0.056
Thermal discomfort Kurz et al.™ 74 28 50 + 10 mm VAS 18 + 9 mm VAS < 0.001

[ {c] [o] )]

Adverse effects



Active body surface warming systems for preventing complications

caused by inadvertent perioperative hypothermia in adults.

Madrid, Eva, et al. Cochrane Database of Systematic Reviews 2016.

* 589 adult patients  Active body surface warming
* Colorectal surgery (Kurz 1996); system (ABSW)
VS

* Clean (breast, varicose vein, or hernia) . .
surgery (Melling 2001) Standard (no active warming)

* Laparoscopic surgery for gastrointestinal * Quality of the evidence (Grade)

low
cancer (Pu 2014) DD
Qutcomes llustrative comparative risks* (95% Cl) Relative effect
(95%Cl)
Assumed risk Corresponding risk
Control Active warming sys-
tems
Infection and compli- 157 per 1000 57 per 1000 RR0.36
cations of the surgical (31to 104) 2010 0.66)

wound ) )
Wound infection




The effects of mild perioperative hypothermia on blood loss and
transfusion requirement

Rajagopalan, Suman, et al. The Journal of the American Society of Anesthesiologists,

2008

Study

Schmied
Winkler
Widman
Persson
Hofer
Bock
Johansson
Smith
Frank
Mason
Casati
Murat
Hohn
Nathan

Summary

Sample
size (N)

N:H

30:30
7575
22:24
29:30
29:29
20:20
25:25
31:30
142:158
32:32
25:25
26:25
43:73
73:71

Normothermic

(N)
mean (SD)

1670 (32

1531 (1055,1746

923 (410

186 (145

1497 (497

635 (507

1047 (413

423 (562

390 (834
111 (4

470 (170

160 (61

660 (230,1870

569 (356

)
)
)
)
)
)
)
)
)
0)
)
)
)
)

Hypothermic
(H)
mean (SD)

2150 (550)

1678 (1366,1965)
1068 (482)

308 (257)
2300 (788)
1070 (803)
1066 (441)
159 (268)
520 (754)
157 (73)
442 (216)
161 (100)
956 (340,5480)
666 (405

Outcome (N/H)

mean (95%Cl)

0.79 (0.70,
0.90 (0.82,
0.87 (0.68,
0.62 (0.43,
0.65 (0.55,
0.58 (0.38,
0.99 (0.80,
3.14 (1.82,
0.56 (0.43,
0.73 (0.60,
1.11 (0.89,
1.09 (0.84,
0.69 (0.36,
70, 1.02)

0.84 (0.74,

Treatment effect P = 0.009

Coagulopathy

1.0 2.03.04.0'6.0

). . 2 €
Favors Favors
normothermic / hypothermic




Relationship between hypothermia and blood loss in adult patients
undergoing open lumbar spine surgery

Tedesco, Nicholas S., et al. The Journal of the American Osteopathic Association,
2014

e 174 adult patients

e Although mild to moderate hypothermia has some effect on the coagulation
system, the clinical risk of bleeding associated with cooling appears to be very
low.

* This will, however, increase significantly if the patient has moderate-to-
severe acidosis.

Fibronolysis

Coagulopathy



Active body surface warming systems for preventing complications

caused by inadvertent perioperative hypothermia in adults.

Madrid, Eva, et al. Cochrane Database of Systematic Reviews 2016.

» 8 trials with 779 participants assessed the amount ¢ Active body surface
of blood products transfused during surgery, warming system
showing a consistent reduction in the amount of VS

blood transfused standard (no active

* 8trials with 621 participants assessed the number warming)
of participants that received intraoperative

. . . . uality of the evidence
transfusions, showing no difference Q y

(Grade) moderate D

Qutcomes lllustrative comparative risks* (95% Cl) Relative effect
(95% Cl)
Assumed risk Corresponding risk
Control Active warming sys-
tems

Participants 291 per 1000 259 per 1000
transfused (163 1o 413) (0.5010 1.23)

Coagulopathy




Temperature Regulation and Monitoring

Sessler, DI, from Miller’s Anaesthesia, Chapter 54. 8th Edition 2014.

38 1 Sweating _a—"2 1 ., , —A
b r ~ -
36 CTonstricton 1= O T
i |
34 . L
1
30 - Shivering l i
O 30 | | I | | | _
= 0.0 2.0 4.0 6.0 00 0.1 0.2 0.3 < Sweating
o Desflurane (%) Alfentanil (ug/mL)
w
g 38 - A\
= : -— —A b——b_h——
—g—— :
T _ 1
347 il i |
32 . 1
30 ~ | | | = | | | |
0.3 0.6 0.9 0.0 2.0 4.0 6.0 8.0
Dexmedetomidine (ng/mL) Propofol (ug/mL)




Mild hypothermia alters propofol
pharmacokinetics and increases
the duration of action of
atracurium.

Leslie, Kate, et al.
Anesthesia & Analgesia, 1995

* 6 volunteers
e 34°Cor37°C

* Propofol blood concentrations
averaged approximately 28%
more at 34° Cthanat37°C

* Hepatic blood flow decreased

23% in normothermic volunteers

during the propofol infusion, and
% in hypothermic volunteers

The influence of mild hypothermia
on the pharmacokinetics and time
course of action of neostigmine in

o nesthetized volunteers.

Heier, Tom, et al.
The Journal of the American society of
Anesthesiologists 2002

e 7 volunteers
e <34.5°Cor>36.5°C

* With hypothermia, the central volume
of distribution of neostigmine decreased
by 38%, and onset time of maximum
effect increased (4.6 vs. 5.6 min).

* Hypothermia did not change the
clearance (696 ml/min), maximum effect,
or duration of action of neostigmine.

Drug action prolonged



Active body surface warming systems for preventing complications

caused by inadvertent perioperative hypothermia in adults.

Madrid, Eva, et al. Cochrane Database of Systematic Reviews 2016.

« 300 adult patients * Active body surface warming system
 Coronary artery desease VS
Standard (no active warming)

* Quality of the evidence (Grade) low @D

Qutcomes llustrative comparative risks* (95% Cl) Relative effect
(95%Cl)
Assumed risk Corresponding risk
Control Active warming sys-
tems

Major cardiovascular 63 per 1000 14 per 1000
complications (cardio- (310 63) (0.0510 1)

vascular death, non-fa-
tal myocardial infarc-
tion, non-fatal stroke,
and non-fatal cardiac
arrest)

Myocardial morbidity



Effect of Intraoperative Hypothermia on Surgical Outcomes after
Colorectal Surgery within an Enhanced Recovery after Surgery Pathway

Lohsiriwat, Varut, and Panumat Jaturanon, Siriraj Medical Journal 2019

e 195 patients

150 (77%) in hypothermic group

45 (23%) in normothermic group
 Rectal surgery with operative time > 3 hours

Hypothermic group Normothermic group P-value

(n=150) (n=45)
Overall complication 34 (22.7) 6 (13.3) 0.174
Complication excluding grade I* 19 (12.7) 3(6.7) 0.265
Wound infection 9 (6.0) 3(6.7) 0.870
30-day death 0 1(2.2) 0.231
30-day readmission 5(3.3) 3 (6.7) 0.389

<Time to tolerate normal diet, days 20+20 13+13 0.023* _—

Time to first bowel movement, days 26+ 1.1 26+ 1.1 0.838
Length of hospitalization, days 57+42 44+26 0.048*

Recovery time prolonged



Active body surface warming systems for preventing complications
caused by inadvertent perioperative hypothermia in adults.

Madrid, Eva, et al. Cochrane Database of Systematic Reviews 2016.

Comparison: Active warming vs control (no active warming)
Outcome: Participant’s thermal comfort
(higher values = higher comfort)

5td. 5td.

Mean Mean

Study or subgroup Active warming Control ' ce Weight Difference
M Mean(5D) N Mean(5D) NP andom, 35\ Cl VRandom,35% Cl

Benson 2012 |4 5(09) 15 3(0.8) 143 % 229[1.32,335]
Fossum 2001 50 B.2 (3.1) 50 6.7 (34) had 28.1 % 046 [ 006, 085 ]
Leeth 2010 49 3 (0.54) 56 2.66 (0.58) d 282 % 0.60 [ 021,099 ]
O'Brien 2010 58 87 (3.251) 72 7.2 (3.251) bl 294 % D46 [ 011,081 ]
Total (95% CI) 171 193 - 100.0% 0.76 [ 0.29, 1.24 ]

Heterogeneity: Tau* = 0.17; Chi* = 12.86, df = 3 (P = 0.005); I =77%
Test for overall effect: Z = 3.14 (P = 00017

Test for subgroup differences: Not applicable

4 2 0 2 4

Favours control Favours active warming

Thermal comfort




Case, esophageal resection

e Esophageal resection

e Anaesthesia, Date Time Temp Incident
combined general and regional (EPI)
Day0  14:12 34,8 End OR
e ASA grade |l
e Conversion of a double lumen to 14:45 34,9 Arrival ICU
single lumen tube.
_ 20:30 38,0 Re-admission
e Postoperative temperature 34,8° C OR
e Uncontrolled internal bleeding 1,6 I. 22:30 36,3 Arrival ICU
e Tranfusion _
Dayl 06:50 37,9 Extububation

2 Fresh frozen plasma (FFP)
1 Platelets
1 Bicarbonate 09:00 37,5



Time

pCO2 (4,7 -6,0 kPa)

pH (7,37 — 7,45)

pO2 (9,6 — 14,4 kPa)
Lactate (0,7 — 2,1 mmol/L)

Temp, SpotOn

COAGULOPATHY

15:37
Day 0

5,5
7.36 |
18,9 |
15

349 |

23:39
Day 0

5,0
7.27 |
14,6 1
45 1
36,3

Hypothermia in trauma. Anaesthesia, Pain & Intensive Care, 2019

09:50
Day 1

6,4
7,36 |
17,6 1
26 1
37,5




European guidelines

O Guideline of the Canadian Association of General Surgeons 2009,
Evidence-Based Guidelines for the Prevention of Perioperative
Hypothermia

L ASPAN Guidelines 2010, Evidence-Based Clinical Practice Guideline for
the Promotion of Perioperative Normothermia

0 German and Austrian Guideline 2015, Preventing Inadvertent Perioperative
Hypothermia

O Australia 2010 (JBI) Strategies for the management and prevention of
hypothermia within the adult periopeative environment

O Turkish 2013, The Turkish Anaesthesiology and Reanimation Society
Guidelines for the prevention of inadvertent perioperative hypothermia

J Danish National Guideline 2014

O NICE Guidelines 2008, updated 2016, The Management of Inadvertent
Perioperative Hypothermia in Adults

0 Germany 2019 (under review) Vermeidung von perioperati
(Avoidance of perioperative hypothermia)




Intraoperativ

Technique of
active
warming

Infusion
warming

NICE

Hypothermia: prevention and
management in adults having surgery

NICE
Guideline
2008

Forced-air

> 500 ml.

Canadian
Guideline
2009

Forced-air

Surgery > 60
min

glsk forebyggelse af
tilsigtet hypotermi.

ASPAN
Guideline
2010

Forced-air

Optional

Danish
Guideline
2014

Forced-air,
electric
blankets or
circulating
water
mattress

> 500 ml.

Preventing Inadvertent Perioperative
Hypothermia

German
and
Austrian
Guideline
2015

Forced-air,
conductive
blankets laid
on top of the
body

> 500 ml/h



Preveﬁting Inadvertent Periopt /
Hypothermia

‘ DASYS

» In general, the guidelines rely on the same method and the
same literature

» Therefore the results should be the same?

However, ...

» Different key questions were asked by the guideline groups
» Different years of publication

» Some guideline groups asked a lot of questions, whereas
others tried to focus on a few important questions

Carsten Michel Pedersen



http://kliniskeretningslinjer.dk/retningslinjer/godkendte-
retningslinjer/respiration-og-cirkulation/kr-hypotermi.aspx

REGION

Aim

To provide recommendations for
the use of non-pharmacological
methods for the prevention of
perioperative inadvertent
hypothermia to adult patients

(> 18 years) undergoing general or
regional anesthesia.

CENTRE FOR
CLINICAL GUIDELINES

Clearinghouse

Klinisk retningsiinje for

noqfarmakologisk forebyggelse af
Perioperativ utilsigtet hypotermi.

CENTER FOR KLINISKE RETNINGSLINJER

- CLEARINGHOUSE

Dato:

Godkendt dato- 4. April 2014

Revisionsdato: 4. Oktoper 2019
Udigbsdato: 3. April 2017

Kiniske retningsiinjer kan, mod angivelse af

. kil .
sammenhaznge. Indgar de ; kommercielie sam, papneres et e tke kg ete

menhange ska) der indgds specifik af g



1204 Abstracts
292 Pubmed
500 CINAHL
31 NGC
23 The Cochrane Library
207 EMBASE
94 ISI Web of Science
38 Nursing Allied Health Sources
19 The Joanna Briggs Institute

109 Abstracts
Included after title and
abstract review

1084 Abstracts
Excluded after title and
abstract review

24 Articles

Fulfilled all criteria for inclusion

85 Articles

Did not meet all inclusion criteria

24 Articles

Examined with checklists from the
Danish Health and Medicines Authority




VI.

VII.

What is the evidence concerning prewarming with Forced air warming
(FAW) or electric blanket compared with no warming to prevent
perioperative inadvertent hypothermia?

What is the evidence concerning warming of IV fluids compared to no
warming to prevent perioperative inadvertent hypothermia?

. What is the evidence concerning warming of blood products compared

to no warming to prevent perioperative inadvertent hypothermia?

. What is the evidence concerning warming of irrigation fluids compared

to no warming to prevent perioperative inadvertent hypothermia?

What is the evidence concerning the room temperature in the theater
contributes to the prevention of perioperative inadvertent hypothermia?

What is the evidence concerning warming with FAW, electric blanket or
circulating water mattress compared to no warming to prevent
perioperative inadvertent hypothermia?

What is the evidence concerning warming insufflation gas (CO2)
compared to no warming to prevent perioperative inadvertent
hypothermia?

VIll.What is the evidence concerning passive warming with cotton

blankets, reflective blankets, jackets and / or hats compared to no
warming to prevent perioperative inadvertent hypothermia?



la: Systematic reviews (with homogeneity) of randomized
' controlled trials
1b: Individual randomized controlled trials (with narrow
' confidence interval)
1c All or none randomized controlled trials
2a: Systematic reviews (with homogeneity) of cohort studies
ob: Individual cohort study or low quality randomized
' controlled trials (e.g. < 80% follow-up)
2C: "Outcomes" Research; ecological studies
3a: Systematic review (with homogeneity) of case-control
' studies
3b: Individual case-control study
4 Case-series (and poor quality cohort and case-control
' studies)
Expert opinion without explicit critical appraisal, or
5: based on physiology, bench research or "first principles*




REGION

— ( —
Recomme.gdatiom/ (

What is the evidence concerning prewarming with Forced
air warming (FAW) or electric blanket compared with no
warming to prevent perioperative inadvertent hypothermia?

Active warming with Forced Air Warming should be used for
prewarming to prevent perioperative inadvertent
hypothermia.

(Quality of evidence, A)

90% of the adult patients (> 18 years) undergoing general or
regional anesthesia should be preoperatively warmed with
Forced Air Warming.



Recomme.nglation T

What is the evidence concerning warming of 1V fluids
compared to no warming to prevent perioperative inadvertent
hypothermia?

IV fluid (> 500 ml) should be heated to 37 °C, intra-operatively

In a thermostatically controlled cabinet, to prevent
perioperatively inadvertent hypothermia.

(Quality of evidence, A)

90% of adult patients (> 18 years) undergoing general or
regional anesthesia should have the IV fluid (> 500 ml) heated
to 37 °C.




vl ~\\f‘\ 2
- 7 : I

What is the evidence concerning passive warming with
cotton blankets, reflective blankets, jackets and / or hats

compared to no warming to prevent perioperative inadvertent
hypothermia?

Warming the patient with cotton blankets, reflective blankets,
jackets and / or hats have little effect on core temperature
and can not be recommended for the prevention of
perioperative hypothermia.

(Quality of evidence, A)




Hypothermia algoritme (perioperatively)

ﬁE-OPERATIVE: \

All acute surgery patients should have monitored the core temperature
(baseline)

All elective surgery patients who feel cold should have monitored the
core temperature

< 36.0 °C use FAW at 43 °C

> 36.0 °C cover the maximum of the patient in order to

prevent heat loss

Always use FAW by:
ASA grade IlI-V
Preoperative temperature < 36.0 °C
Risk of cardiovascular complications
Anesthesia, lasting > 30 minutes

FAW can advantageously be used for prewarming the patient > 20 min.
Qar to the induction or to warm the operating table (comfort).




Hypothermia algoritme (perioperatively)

mRA—OPERATIVE: \

- Adjust the FAW to maintain a temperature of 36.5° C or prevention of
temperature decrease of > 0.5° C from baseline.
< 36.0 °C continue to use the FAW at 43 °C
Measure the temperature continuously or every 30 min.
> 36.5° C observing the patient remains comfortably warm
Adjust setting on FAW to 38° C or 32° C
Measure and document the temperature every hour.
- Cover patient adequately and expose only during surgical procedure
- Warm |V fluids (> 500 ml / h) and blood products to 37 °C in a
thermostatically controlled cabinet

- Adjust, if possible, the room temperature to > 21° C
- Irrigation fluids should be heated to 38° C — 40° C.
- FAW blanket must accompany the patient to the PACU




Hypothermia algoritme (perioperatively)

@ST—OPERATIVE: \

- Measure and document the patient's core temperature on arrival at
the PACU / ward.
< 36.0 °C use start or continue FAW at 43 °C
Measure the temperature every 30 minutes
Patient should not be discharged being hypothermia
> 36.0 °C observing the patient remains comfortably warm
Turn off or adjust FAW to 38 °C or 32 °C
Measure the temperature every hour
- Patient feeling cold should be covered adequately by blanket if
necessary active warming.
- Warm |V fluids (> 500 ml / h) and blood products to 37 °C in a
thermostatically controlled cabinet.




Hypothermic or
not hypothermic
- IS that a question

Thanks for listening
- time for questions




