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Intraoperative care 

Temperature management

Dr C Mark Harper
Why do this audit? 

Temperature monitoring is essential during induction and maintenance of anaesthesia and should be available during recovery from surgery[1].  Both hypothermia and hyperthermia (including malignant hyperthermia) can complicate anaesthesia


[2, 3] ADDIN EN.CITE . 
There are a number of reviews of the adverse effects of inadvertent peri-operative hypothermia (IPH) in the literature.  Research has shown that IPH can lead to morbidity including prolonged recovery and hospital stay [4], increased blood loss and transfusion and an increased incidence of pressure sores 


[5] ADDIN EN.CITE , wound infections [6] and morbid cardiac events [7].  Reducing the incidence of IPH through appropriate peri-operative care can reduce the incidence of these complications

In hyperthermia the margin between temperatures for normal cellular processes and cell damage from high temperature is very small compared with hypothermia. Hyperthermia can be corrected by cooling.

This audit reflects the recommendations of the NICE guideline “Perioperative hypothermia (inadvertent): The management of inadvertent perioperative hypothermia in adults”[8]
Best practice:  research evidence or authoritative opinion 

It has been shown that when mildly hypothermic volunteers shiver post-anaesthesia, they can regain heat with simple passive rewarming[9].  However, the anaesthetised patient is unable to shiver and it is unpleasant for the patient in recovery where it can increase oxygen demand and worsen pain.  This makes the provision of active warming essential in at-risk patients peri-operatively.

Patients are at higher risk of hypothermia and its consequences if any two of the following apply:


- ASA grade 2-5 (the risk at 5 is greater than the risk at 2)


- pre-operative temperature below 36.0 ºC


- combined regional and general anaesthesia


- Intermediate or major surgery


- at risk of cardiac complications


- extremes of age

Care should be taken to ensure that patients are adequately covered on the ward and during transfer to the operating theatres.  Unless surgery is life or limb saving, patients should be actively warmed to a temperature 36.0 ºC or above before being anaesthetised.  Otherwise, 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. . For total operative times less than 30 minutes, only higher risk patients should be actively warmed.  All intravenous infusions of greater than 500ml (and all blood products and irrigation fluids) should be warmed.

Body temperature is as vital a clinical sign as the pulse or blood pressure and should be recorded in the hour prior to the patient coming to theatre.  It should be measured throughout the operation and in recovery until such time as it reaches 36.0 ºC. It should be recorded at the same frequency as other vital sign measurements for the first 24 post-operative hours.  

NICE have recently published a guideline on the management of IPH which details appropriate peri-operative thermal management[8].  Although it recommends the use of forced-air warming, there is some preliminary evidence that other forms of active warming may be equally effective[10, 11] and that combining two methods can improve outcome [12].

The ultimate aim is for all patients to have a core temperature of 36.0 ºC or above on arrival in the recovery room.

Pre-operative phase:

Proposed 100% patients should have received written information regarding IPH pre-operatively.

Proposed 100% patients should have had their risk of IPH and its consequences assessed and documented pre-operatively.

Proposed 100% patients should have their temperature recorded in the hour prior to their arrival in theatres.

Proposed 100% patients should have a sheet and two blankets or a duvet for their transfer to theatres and be comfortably warm throughout.

Proposed 100% patients not scheduled for emergency surgery should have a temperature of 36.0 ºC or above before the start of anaesthesia.

Intraoperative phase:

Proposed 100% of ‘at-risk’ patients should have active warming from the first anaesthetic intervention unless febrile. 

Proposed 100% ambient theatre temperature at or above 21°C whilst active warming is being established. 

Proposed 100% intravenous infusions greater than 500ml and all blood products and irrigation fluids should be warmed.

Proposed 100% patients should have their temperature recorded every half-hour during anaesthesia.

Post-operative phase:

Key outcome: All patients admitted to recovery should have core body temperature of 36.0 ºC or above.

Proposed 100% patients should have their temperature recorded every 15 minutes in recovery until they are ready for discharge to the ward.

Proposed 100% patients should have their temperature recorded on the ward at same frequency as other vital signs.

Proposed 100% patients should not be discharged from recovery until their temperature is above 36.0oC.

Proposed 100% patients whose temperature drops below 36.0 ºC in recovery or on the ward should receive active warming until this is rectified.
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