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The problem

Hypothermia: A Persistent Perioperative Challenge 

Inadvertent perioperative hypothermia is one of the most common 

and often overlooked complications in the operating room. 

Its incidence ranges from 10% to 80% in patients undergoing 

various types of anesthesia and surgical procedures. 

Body temperature is one of the fundamental vital parameters, 

essential for maintaining normal cellular and molecular activity. 

During the perioperative period, thermal homeostasis can be 

severely compromised by anesthetic and surgical conditions. 

Clinical impact 

This is not simply a reduction in body temperature, 

but an adverse event with significant consequences for  

postoperative outcome. 

Even mild hypothermia increases the risk of complications 

such as bleeding, infection, cardiovascular changes, 

and prolonged postoperative recovery. 



Definition and Classification of Hypothermia

<35°C, ≥32°C

Moderate Hypothermia 

<32°C, ≥28°C <28°C

Peng RY, Bongard FS. Hypothermia in trauma patients. J Am Coll Surg. 1999;

Guidelines in practice: hypothermia prevention. AORN J. 2020;

Perioperative environment 

Core temperature <36°C 

Critical threshold for heating interventions 

Requires immediate intervention 

Mild Hypothermia 

Most common form in the operating room 

severe hypothermia 

Critical medical emergency 

In the perioperative setting, a core body temperature below 36°C is considered hypothermia requiring rewarming interventions,

 as even temperatures between 35-36°C can lead to significant adverse effects. 



Thermoreceptors

Hypothalamic regulatory center

Effectors

Pathophysiology of Perioperative Thermoregulation 
Temperature Regulation Mechanisms

Body temperature is controlled through three integrated levels: 
peripheral thermoreceptors (TRP family proteins), 
the hypothalamic regulatory center in the preoptic area, 
and peripheral effectors that generate adaptive responses. 

They detect thermal variations 

Processes signals and coordinates response 

Vasoconstriction, chills, thermogenesis 



0-60 minutes

Phase 2 : Linear After 1-3 hours

Fase 3: Plateau After 2-4 hours

Sessler DI N Engl J Med 2007;

The Three Phases of Intraoperative Hypothermia 
Phase 1: Redistribution 

Gradual reduction of 0.5-1°C/hour. 

Body temperature decreases slowly due to the imbalance between reduced 

thermogenesis (metabolism ↓15-40%) and increased heat loss through 

radiation, conduction, convection, and evaporation. 

Rapid drop of 0.5-1.5°C.

Heat from the central compartment is redistributed to the periphery due to 

vasodilation induced by anesthesia. 

Total heat loss is minimal, but core temperature drops rapidly. 

Stabilization at ~34.5°C. 

A new equilibrium is reached when residual vasoconstriction 

and arteriovenous shunt blockage conserve heat in the central compartment. 

May not occur with neuraxial anesthesia. 



Advanced age Body mass index

Seven studies have shown that 

large volumes of unheated liquids 

significantly increase risk. 

Fluid Administration

Wang and Deng Anesthesiology and Perioperative Science (2023) 1:24

Risk Factors for Perioperative Hypothermia 

Identified as a risk factor in 12 studies.
Reduced thermoregulatory capacity 

and decreased basal metabolism. 

Reported in 9 studies.

Both low and high BMI 

increase the risk of perioperative 

hypothermia. 

Duration of the Intervention 

Identified in 10 studies. 
Prolonged exposure increases
 cumulative heat loss. 

Preoperative Temperature 

Reported in 8 studies. 

Preexisting hypothermia predicts

severe intraoperative hypothermia. 

Other Relevant Factors 

Low ambient temperature in the operating room 

Laminar flow that increases convection 
Open vs. endoscopic surgery 

Cardiovascular and metabolic comorbidities 

Combination of general anesthesia + neuraxial anesthesia 

Lack of active heating 

Among pediatric patients, neonates and infants are at particularly 

high risk, with reported incidence rates of up to 81%. 



Postoperative infections

Cobb B. et al., Anesth Analg. 2016; Qadan M, et al., Ann Surg. 2009; Polderman KH. Crit Care Med. 2009; Evans SS. et al., Nat Rev Immunol. 2015; Cau MF. et al., 
Trauma Acute Care Surg. 2022; Caldwell JE. et al., Anesthesiology. 2000; Zhang Z. et al., Anesth Analg. 2019; Polderman KH. et al., Neurosurg. 2001; Polderman 
KH, Herold I., Crit Care Med. 2009;

Clinical Consequences of Hypothermia 
Cardiovascular complications 

Vasoconstriction increases cardiac load and the risk of 

myocardial ischemia. 

Increased incidence of arrhythmias and major cardiovascular 

events in the first 24 hours after surgery. 

Inhibition of HLA-DR expression in monocytes.

Impaired leukocyte migration and phagocytosis. 

Reduced perfusion at the surgical site, which delays 

healing. 

Altered Drug Metabolism 

Reduced enzyme activity slows the clearance of anesthetics,

 prolonging recovery from anesthesia and extubation time. 

Coagulopathy and Bleeding 

Platelet dysfunction and reduced activity of coagulation 

factors. 

A 1°C reduction increases bleeding by 20%, 

resulting in increased need for transfusions. 

Shivers and Discomfort 

Unpleasant involuntary muscle activity significantly 
reduces patient satisfaction.
It also increases oxygen consumption and the work of 
breathing.

Prolonged Recovery 

Longer hospital stay, electrolyte alterations, 
delayed recovery of gastrointestinal functions 

and possible correlation with postoperative delirium. 



Clinical Consequences of Hypothermia 







Kurz et al., 1996; Lenhardt et al., 1997; Plowman et al., 1999; Mahoney et al., 1999; Young et al., 2006; N.I.C.E.-Guidelines, 2008;. 

- Treatment of complications 
- Extension of hospital stay 



Good Clinical Practices and Guidelines 





Before anesthesia (baseline)

• Horn EP. Et al., Anaesthesia. 2012;

Prevention and Treatment Strategies 
Temperature monitoring 

When to monitor: 

Constant monitoring in the intraoperative phase 

End of surgery and arrival at PACU

Every 15 minutes in the recovery room 

Recommended sites: 

Distal esophagus, nasopharynx, tympanic membrane, 

noninvasive forehead temperature. 

Active Surface Warming

Most effective device:

 Forced-air warmer. 

Considerations: Begin before induction. 

Even 10–20 minutes of prewarming significantly 

reduces hypothermia: from 69% without prewarming to 

13% with 10-minute prewarming, 7% with 20-minute 

prewarming, and 6% with 30-minute prewarming. 

Fluid Warming Indications:

 Administration >500-1000 mL/hour. 

Target temperature: 37°C.

 Efficacy: Temperature increase of ~0.5°C, reduction of 

chills.

 Includes intravenous fluids, irrigation solutions, and warmed 

inspiratory gases. 

Environmental and Passive Measures:

 

adequate operating room temperatures,

 insulating covers,

 low-flow ventilation circuits,

 interprofessional collaboration 



Conclusions and Clinical Recommendations: 

Perioperative hypothermia is common and preventable.

 The incidence remains high (12-81%) despite the availability of effective interventions.

 The consequences are clinically significant:

 It increases cardiovascular, infectious and coagulation complications and prolongs recovery. 

Active rewarming is effective and essential. 

It dramatically reduces the incidence of hypothermia and improves postoperative outcomes. 

Prevention begins before induction. 

Prewarming for even 10-20 minutes significantly reduces the risk. 



Practical recommendations:

1. Monitor temperature in all patients undergoing general anesthesia for >30 minutes or major procedures, 
preferably with a noninvasive system. 

2. Maintain a target temperature ≥36°C. 

3. Use active warming devices, preferably forced air.
 
4. Begin warming before induction. 

5. Warm fluids if administered >500 ml.

 6. A multidisciplinary approach involving anesthesiologists, surgeons, and nurses. 
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