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Unintended hypothermia is a preventable condition that 
can have costly, harmful and even deadly consequences. 
Maintaining normothermia – a core body temperature  
of 36°C–37.5°C1 before, during, and after surgery is  
key in helping to prevent unintended hypothermia.

Why patient warming is so important.

Potential consequences of unintended hypothermia:

Maintaining normothermia can help 
avoid the potential cascade of negative 
outcomes associated with unintended 
hypothermia, including:14
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Recommended guidance for maintaining normothermia

Organisation Temperature Monitoring Prewarming Intraoperatively

ERAS (2020)15,16 • �All surgical patients, and especially  
all infants and children, should have 
their core temperature monitored  
continuously during the entire  
perioperative period. 

• �If continuous measurements are not 
possible, core temperature should be 
measured at least every ten minutes  
to ensure patient’s core temperature  
is maintained above 36˚C.

• �Prior to surgery, all adult patients 
scheduled for neuraxial, general, 
or combined anesthesia should be 
prewarmed with a forced-air warming 
device on its high-temperature setting 
for at least ten minutes. 

• �Longer periods of prewarming can be 
accomplished by adjusting the warming 
unit setpoint temperature to the highest 
setting that does not cause sweating or 
excessive thermal discomfort. 

• �Prewarming should be considered for 
children who weigh more than 15 kg. 

• �The amount of time between the end of  
prewarming and induction of anesthesia  
should be as brief as possible, but 
ideally fewer than 10 minutes.

• �During surgery, all patients with 
anticipated anesthesia durations ≥ 30 
minutes should receive intraoperative 
forced-air warming with a blanket that 
can cover the largest possible amount 
of skin surface. 

• �The warming unit should be operated 
on the lowest temperature and  
blower settings that maintain the  
core temperature within the 
normothermic range. 

• �Infants and children should be warmed 
unless contraindicated.

ANZCA (2017)17 • �Temperature should be measured 
throughout the operation and in  
recovery and should be recorded  
at the same frequency as other vital 
sign measurements for the first 24 
postoperative hours

• �All “at-risk” patients should have active 
warming from the first anaesthetic 
intervention unless febrile

• �Patients undergoing procedures for 
30 minutes or more should be actively 
prewarmed

• �Active warming should be initiated in 
the anaesthetic room for all procedures 
where the total operative time (from 
first anaesthetic intervention to arrival 
in recovery) is greater than 30 minutes

ACPAN (2023)18 • �Every surgical/procedural patient’s 
temperature should be measured  
and documented before induction  
of anaesthesia/sedation and then at 
least  every 30 minutes until the end  
of surgery/procedure.

• �Perioperatively, active (forced-air) 
warming should be commenced  
as early  as possible, preferably  
in the anaesthetic room or in the  
pre-operative waiting area, for  
any patient having surgery with  
an anaesthetic time of >30 minutes,  
or who has 2 or more risk factors  
for inadvertent perioperative 
hypothermia.

• �If the temperature is <36.0°C, active 
warming should be initiated unless 
contraindicated, until the patient is 
normothermic, ≥36.0°C with an active 
warming device which utilises the 
process of heat transfer to the patient.

• �Forced air warming devices must not 
be used with the heat applied directly 
from the hose nozzle placed under 
the drapes or blankets and without 
attachment to the compatible forced air 
warming blanket.

ACORN (2023)19 • �Perioperative personnel shall monitor 
and document temperature at regular 
intervals for all patients undergoing 
surgery

• �Every 15 minutes when forced 
air-warming is used

• �Warming measures shall be 
commenced pre-operatively, and 
all patients at risk of inadvertent 
perioperative hypothermia shall 
prewarmed using active warming

• �Commence warming pre-operatively 
for 30 minutes, if clinically feasible  
and practically possible, continuing 
until transfer to the operating room  
for induction of anaesthesia

Forced air warming should be used: 

• �For all patients identified at a higher 
risk of hypothermia and associated 
adverse outcomes For all patients with 
an expected duration of anaesthesia 
longer than 30 minutes

• �At the maximum temperature setting 
and adjusted thereafter to maintain 
normothermia and ensure patient 
comfort

• �In conjunction with regular  
temperature monitoring

AORN (2022)20 • �Measure and monitor the patient’s  
temperature during all phases  
of care

• �Use the same site and method  
of temperature measurement  
throughout the perioperative  
phases when clinically feasible

• �When active warming is indicated, 
prewarm the patient with the selected 
method

• �Moderate-quality evidence supports 
prewarming the patient for a minimum 
of 10 minutes

• �When hypothermia is identified 
before surgery, initiate interventions 
to normalise the patient’s core body 
temperature before the patient’s 
transfer to the operating room (OR),  
if possible

• �When indicated, warm the patient with 
one or more of the following active 
warming methods during all phases  
of preoperative care

• �Forced air warming (FAW) blanket  
or gown systems may be used

• �Several clinical practice guidelines 
recommend use of FAW for procedures 
longer than 30 minutes

NICE (2016, 2022)21,22 • �Should be direct measurement of core 
temperature (may be zero-heat-flux), 
measured and documented before 
surgery and every 30 minutes to end 
of surgery

• �Do not use indirect estimates of core 
temperature in adults having surgery2

• Pre-warm a minimum of 30 minutes

• �Pre-warm for any procedure if patient 
is at high risk for intraoperative 
hypothermia

• �Maintain active warming throughout 
intraoperative phase

• �Active warming for procedures greater 
than 30 minutes



Prewarm
with forced-air warming for at least 
10 minutes on highest setting.23

Monitor 
patient’s core body temperature.

Warm
with forced-air warming prior to anaesthesia 
administration and continue to warm 
throughout the procedure. The gap from 
prewarming to IntraOp warming should  
be less than 10 minutes.24

Monitor 
patient’s core body temperature  
continuously during surgery.22

Maintain
patient’s core body temperature near 36.5°C  
(36.6 + or - 0.5°C).4 

Warm
with forced-air warming until patient is 
thermally comfortable and not shivering.26

Monitor 
patient’s temperature on admission to 
recovery room and then every 15 minutes 
until 36.0°C or above. 

Maintain
patient’s core body temperature near 
36.5°C (36.6 + or - 0.5°C).4 

Pre-op

Intra-op

Post-op

Solventum Perioperative Normothermia Protocol
An evidence-based protocol, based on global guidelines: ERAS, WHO, CDC, ACORN (Australia), ANZCA, 
ACPAN, ACS, AORN, ASA (US), DGAI (Germany), NICE (UK), ORNAC (Canada), SEDAR (Spain), SFAR (France), 
and SIAARTI (Italy).

Prewarm, Monitor, Maintain.

Prewarming prior 
to the induction 
of anaesthesia 
helps to maintain 
normothermia 
and mitigate the 
effects of heat 
redistribution caused 
by anaesthesia. 

10

By maintaining a 
patient’s core body 
temperature near 
36.5°C (36.6 + or - 
0.5°C), patient length 
of stay has been 
shown to be reduced 
by 2.6 days.4

Every minute in delay 
of active warming 
increases odds of 
hypothermia by 5%.24

Fluid warming should 
be used if more than 
1L of IV fluid will be 
administered.25



Working together for hypothermia prevention.
As an industry expert in temperature management, Solventum has developed the Solventum Normothermia 
Assessment Program.

What is the Solventum Normothermia Assessment Program? 
The Normothermia Assessment Program aims to help facilities identify areas that need attention in order to 
decrease the risk of inadvertent perioperative hypothermia. By using the Perioperative Normothermia Protocol as 
a baseline for assessing adherence to recommendations (see page 4), facilities can capture data along the patient 
pathway and commit to improving practice where there are gaps.

The program enables participants to have access to project plans, educational resources, simple assessment 
tools and reporting templates to identify and address areas that need attention. In order to measure temperature 
throughout the program participants will also trial the non-invasive and highly accurate 3M™ Bair Hugger™ 
termperature monitoring system which consists of an easy-to-read control unit and a disposable sensor that  
stays with the patient.

If you are interested in participating in the Solventum Normothermia Assessment Program please register using  
the QR code below.

Register your interest in participating in 
this program by scanning the QR code

Let Solventum help you elevate this protocol with the
Solventum Normothermia Assessment Program. 

Improved adherence to the evidence-
based Solventum Perioperative 
Normothermia protocols

Trial use of the 3M™ Bair Hugger™ 
temperature monitoring unit  
and disposable sensors

Comprehensive toolkit with project 
plans templates and tools

https://engage.3m.com/normothermia-assessment-form?utm_term=hcbg-msd-warm-en_au-edu-eras_sow_award-offa-flyer-na-register-brochureeras-oct23-00000




3M solutions to help maintain normothermia through the 
patient journey

3M™ Bair Hugger™ Warming System

Warm

Monitor Maintain

➡ ➡
Actively measure patient 
temperature. Prewarm with 
3M™ Bair Hugger™ forced-air 
warming blanket and gown 
systems to help prevent 
hypothermia.

Pre-op

Monitor core temperature during 
surgery with the 3M™ Bair Hugger™ 
temperature monitoring system. 
Proactively achieve and  
maintain normothermia with  
3M™ Bair Hugger™ blanket or  
gown systems.

Intra-op

Continue to monitor patient 
temperature. Warm patients 
using 3M™ Bair Hugger™ 
blanket and gown systems  
to aid recovery and improve 
the patient experience.

Post-op

Warming Blankets
3M warming blankets are designed to 
make your job easier by helping you 
deliver optimal care while maintaining 
normothermia. Designed to be used 
in a variety of procedures, our wide 
selection of blankets includes: full body, 
upper body, underbody and paediatric.

Monitor
Knowing your patient’s core 
temperature at a glance can help you 
respond quickly to prevent and avoid 
complications. The 3M™ Bair Hugger™ 
temperature monitoring system 
offers an accurate, noninvasive, 
continuous method to easily measure 
core temperature throughout the 
perioperative journey.

Maintain
Keeping your patient’s temperature in optimal range helps prevent the 
potential for dangerous complications of perioperative hypothermia.  
The 3M™ Bair Hugger™ normothermia system has a reliable, effective 
solution to maintain temperature monitoring during every stage of 
the surgical journey. This innovative system includes a control unit 
and a disposable sensor that stays with the patient. Together, they 
provide continuous, noninvasive measuring and reporting of core body 
temperature. The low-touch sensor allows consistent core temperature 
monitoring that helps eliminate the variability associated with the use  
of multiple systems and techniques.

Warming Gowns
3M warming gowns help you maintain 
normothermia while helping to 
improve workflows, reduce costs  
and boost efficiencies.

Warming Units
The Solventum technology for 
warming units has adjustable airflow 
that provides quick temperature 
response. Studies show that  
patients warmed with forced-air  
have a reduced risk of surgical  
site infection.4,6



FL
A

M
E 

SO
LV

81
43

   
7/

24

1.	� Schroeck H, Lyden AK, Benedict WL, et al. Time Trends and Predictors of 
Abnormal Postoperative Body Temperature in Infants Transported to the 
Intensive Care Unit. Anesthesiology Research and Practice. 2016;7318137.

2.	� Duff J, Walker K, Edward KL, Ralph N, Giandinoto JA, Alexander K, Gow J, 
Stephenson J. Effect of a thermal care bundle on the prevention, detection and 
treatment of perioperative inadvertent hypothermia. J Clin Nurs. 2018 Mar;27(5-
6):1239-1249. doi: 10.1111/jocn.14171. Epub 2018 Feb 1. PMID: 29149456.

3.	� Leslie K, Sessler DI. Perioperative hypothermia in the high-risk surgical patient. 
Best Pract Res Clin Anaesthesiol. 2003;17:485-498.

4.	� Kurz A, Sessler DI, Lenhardt R. Perioperative normothermia to reduce the 
incidence of surgical-wound infection and shorten hospitalization. NEJM.1996 
May 9;334(19):1209-16.

5.	� Melling AC, Ali B, Scott EM, et al. Effects of preoperative warming on the 
incidence of wound infection after clean surgery: a randomized controlled trial. 
The Lancet. 2001 Sep 15;358(9285):876-80.

6.	� Scott AV, Stonemetz JL, Wasey JO, et al. Compliance with Surgical Care 
Improvement Project for Body Temperature Management (SCIP Inf-10) Is 
Associated with Improved Clinical Outcomes. Anesthesiology.  
2015;123:116–125.

7.	� Schmied H, Reiter A, Kurz A, et al. Mild hypothermia increases blood loss and 
transfusion requirements during total hip arthroplasty. The Lancet. 1996 Feb 
3;347(8997):289-92.

8.	� Lenhardt R, Marker E, Goll V, et al. Mild intraoperative hypothermia prolongs 
postanesthetic recovery. Anesth. 1997;87:1318-23.

9.	� Australian Institute of Health and Welfare. Australia’s hospitals at a glance  
2018-19.AIHW; 2020.

10.	� Bush H Jr., Hydo J, Fischer E, et al. Hypothermia during elective abdominal aortic 
aneurysm repair: The high price of avoidable morbidity. J Vasc Surg. 1995;21(3): 
392-402.

11.	� Anderson DJ, Podgorny K, Berrios-Torres SI, Bratzler DW, Dellinger EP, Greene 
L, et al. Strategies to prevent surgical site infections in acute care hospitals: 
2014 update. Infection Control and Hospital Epidemiology.2014;35(6):605–627. 
doi:10.1086/676022. Accessed December 15, 2016. 

12.	� Leaper D, Burman-Roy S, Palanca A, Cullen K, Worster D, Gautam-Aitken E, et al. 
Prevention and treatment of surgical site infection: summary of NICE guidance. 
BMJ. 2008;337:a1924. 

13.	� Kirkland KB, Briggs JP, Trivette SL, Wilkinson WE, Sexton DJ. The impact  
of surgical-site infections in the 1990s: attributable mortality, excess length 
of hospitalization, and extra costs. Infect Control Hosp Epidemiol. Nov 
1999;20(11):725-30.

14.	� Sessler DI, Kurz A. Mild perioperative hypothermia. Anesthesiology News. 
October 2008:17-28.

15.	� Enhanced Recovery After Surgery: A Complete Guide to Optimizing Outcomes. 
Ljungvist, O. et al. Springer. Switzerland. 2020.

16.	� Moayeri A, Hynson J, Sessler DI, McGuire J. Pre-induction skin-surface warming 
prevents redistribution hypothermia. Anesthesiology. 1991;75 Suppl(3A):A1004.

17.	� ANZCA – Guidelines on Monitoring During Anaesthesia PS18, 2017.

18.	� Australian College of Perianaesthesia Nurses (ACPAN) Practice Guideline 01 
May 2023. Practice Guideline 01 Prevention and management of inadvertent 
perioperative hypothermia in adults.

19.	� The New ACORN Standards. Volume-1-2023 Standards for safe and Quality 
Care in the Perioperative Environment (SSQCPE) for Individuals. Hypothermia 
Standard. The New ACORN Standards. Volume-3-2023 Standards for safe and 
Quality Care in the Perioperative Environment (SSQCPE) for Organisations. 
Hypothermia Standard.

20.	�Cowperthwaite L. AORN Guidelines for Perioperative Practice 2022. Denver, 
CO: Association for Perioperative Registered Nurses, 2022.

21.	� National Institute of Health and Care Excellence (NICE). Surgical site infection. 
(QS49). Published October 31, 2013. Accessed May 3, 2022.

22.	� National Institute of Health and Care Excellence (NICE). Hypothermia: 
prevention and management in adults having surgery. (CG65) Published 
December 14, 2016. Accessed May 3, 2022

23.	�Horn, EP, Bein B, Bohm R, Steinfath M, Sahilin, and Hocker J. The effect of 
short time periods of pre-operative warming in the prevention of perioperative 
hypothermia. Anaesthesia. 2012; 67: 612–617.

24.	�Lau A, Lowlaavar N, Cooke EM, et al. Effect of preoperative warming on 
intraoperative hypothermia: a randomized-controlled trial. Can J Anesth.  
2018. doi.org/10.1007/s12630-018-1161-8.

25.	� Horowitz PE, Delagarza MA, Pulaski JJ, Smith RA. Flow rates and warming 
efficacy with Hotline and Ranger blood/fluid warmers. Anesth Analg. 2004;  
99 (3): 788-792.

26.	�Nelson G, Altman AD, Nick A, et al. Guidelines for pre- and intra-operative care 
in gynecologic/oncology surgery: Enhanced Recovery After Surgery (ERAS®) 
Society recommendations – Part I. Gynecologic Oncology. 2015; 2016; 140: 
313-322.on intraoperative hypothermia: a randomized-controlled trial. Can J 
Anesth. 2018. doi.org/10.1007/s12630-018-1161-8. 

References

�KCI Medical Australia Pty Ltd  |  Level 3, Building A, 1 Rivett Road, North Ryde, NSW 2113  |  1300 363 454  
KCI New Zealand Unlimited  |  Suite 1701, Level 17, PwC Tower, 15 Customs Street West, Auckland 1010  |  0800 808 182

© Solventum 2024. All rights reserved. Unauthorised use prohibited. Solventum and the S logo are trademarks of Solventum or its affiliates.


