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Abstract: The normal level of functioning of various metabolic processes in our body depends on normal body temperature. It is very 

important to maintain the patient's normal body temperature before, during, and after surgery to prevent possible complications. The 

occurrence of postoperative hypothermia is higher than hyperthermia. Pediatric hypothermia is a condition that needs to be 

prevented. Today, the use of various methods helps to prevent hypothermia; and guidelines exist for the prevention and management 

of hypothermia, supported by research that makes this process more reliable. With this mini-review, we aim to create a common 

multidisciplinary approach to prevent hypothermia. This study is about the current views addressing the maintenance of normal body 

temperature and discusses the risk factors predisposing to hypothermia and the goals of evidence-based hypothermia management in 

pediatric patients. 
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1. Introduction 
Fever is one of the body’s defense mechanisms. It is not 

only a ‘symptom’ but it is also referred to as a ‘disease’ 

itself. Because, pediatric patients, respiratory distress, 

metabolic acidosis, hypoglycemia that may develop due 

to hypothermia, hypoxemia, cardiac disorders, 

coagulopathy and wound site compared to adults against 

complications such as infection is more vulnerable 

(Bajwa, 2016). Fever occurs when there is an imbalance 

in the thermoregulation center that controls the body 

temperature in response to several factors such as 

infection, edema, and tissue damage (Gökçay, 2001; 

Husain and Coleman 2002; Yalçın 2002). Fever helps the 

body to fight against infections by altering the ideal 

reproductive environment for microorganisms (Kara, 

2003). 

Hypothermia is a decrease in the body temperature 

below 35°C (Girişgin, 2006; Chawla et al., 2020). If the 

child is constantly exposed to a cold environment, it also 

causes hypothermia. Moreover, head trauma, brain 

tumors, stroke, hypothyroidism, low blood sugar levels, 

adrenal gland insufficiency, hormonal diseases such as 

diabetes, serious inflammatory diseases, and drug 

intoxications are important risk factors for hypothermia 

(Schnuelle et al., 2019). 

Peri-operative hypothermia in pediatric patients has 

been identified as the cause of negative consequences. 

Peri-operative hypothermia, prolonged hospitalization 

increasing the health expenses, increased transfusion 

requirement, surgical site infection increase the risk and 

mortality. Heat does not show a homogeneous 

distribution in the human body. While the heat is 

concentrated in the core and head regions, it is lower in 

the peripheral regions (Galante, 2007). That’ s way 

mortality increases four times in adult patients with 

hypothermia, complication rates for sepsis, and 

myocardial infarction are reported as doubled. Pediatric 

patients are more likely to experience unwanted 

hypothermia than adults during surgical interventions 

are known to be at risk. The frequency of hypothermia in 

children varies between 42% and 60%. Hypothermia in 

pediatric patients occurs due to decreased weight-body 

surface area ratio and insufficient subcutaneous adipose 

tissue. The risk of hypothermia is higher in pediatric 

patients. Peri-operative anesthetics inhibit 

thermogenesis, resulting in vasodilation and muscle 

relaxation. In a study, among 530 patients, 78 (52%) of 

them had intraoperative hypothermia (Pearce et al., 

2010). In a different study, it was stated that internal 

invasive intervention, age, prolonged anesthesia, blood 

hypothermia, and blood transfusion decrease the 

‘decreased body temperature’ in children (Leslie and 

Sessler 2003; Sessler and Forced, 2013; James 2020). 

Symptoms of hypothermia are deceleration in body 

movements and coordination, awkwardness, dizziness, 

numbness responsiveness to stimuli, slow heart rate, 
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slow breathing, confusion, or loss of consciousness 

(Frank, 2001). The physiological effects of hypothermia 

depend on many factors. Physiological effects of 

hypothermia are given in Table 1 (Cobbe, 2012; AST, 

2015). 

 

Table 1. Physiological effects of hypothermia 

Metabolic Shivering in the postoperative 

period increases body oxygen 

consumption by 40%. 

Respiration Reduces ventilator response to 

carbon dioxide. Each degree of 

cold reduces the oxygen solubility 

(amount of dissolved O2) in the 

blood. It reduces the oxygen 

affinity of hemoglobin. 

Adrenergic Activation of the sympathetic 

nervous system increases the 

release of norepinephrine by 

100% - 500%. There is little or no 

adrenomedullary response 

(epinephrine and cortisol are 

unchanged). 

Cardiovascular Systemic and pulmonary 

vasoconstriction develops. 

Arterial blood pressure increases. 

The risk of ventricular 

arrhythmias increases. The risk of 

myocardial ischemia and cardiac 

mortality increases. 

Coagulation Platelet function is impaired. The 

function of coagulation factors is 

impaired. Fibrinolysis develops. 

Immune system The function of neutrophils and 

macrophages is impaired. The 

amount of oxygen in the tissues 

decreases. The risk of bacterial 

wound infection increases. 

Pharmacokinetics The effect of neuromuscular 

blockers is enhanced. The 

duration of action of 

neuromuscular blockers is 

prolonged. For inhaled 

anesthetics, the minimum alveolar 

concentration is reduced. Renal 

blood flow decreases. Liver 

functions are reduced. 

 

2. Evidence-Based Practices in Children 

with Hypothermia 
2.1. Passive Insulation 

While cotton-wool blankets, stockings, and caps are used 

in services and recovery units; surgical pads, metal-

reinforced plastic ortular deamel operating rooms can be 

used. With passive insulation, heat loss can be reduced by 

up to 30% (Witt et al., 2013). 

 

2.2. Active Heating Techniques 

Hot air as one of the active heating methods reduces the 

heat loss by radiation in blowing systems, it also provides 

an increase in temperature through convection. These 

systems are; hot air systems, electrical caps (resistive 

systems), heat-releasing, intravenous fluid, blood, blood-

product heaters, (heat energy pads, heat-moisture 

exchanger filters (Horn et al., 2012). 

Special and suitable heating devices are recommended 

for use with blankets. Low body temperature is detected 

during the operation period. The blankets are effective 

devices to warm the patients actively. For example, the 

blankets can be used as a heating device in operations 

related to the abdomen, lower chest, upper extremity, 

head, and face in extremity surgery (Horn et al., 2012). 

The second form of active heating is resistive systems 

(electric, carbon fiber, gel, etc. covers). Some resistive 

systems may contain water or a special gel. It has been 

determined that patients may be burnt due to active 

warming. Because of the electric wires, it is not suitable 

to use the covers. In the material produced with resistive 

systems; carbon fiber control units alternatives such as 

heated blankets suitable size, chest arm blankets are 

preferred (Hooper et al., 2010).  

In studies on hypothermia, the mean of the body 

temperatures compared to patient groups was 0.41°C 

(moderate evidence) in the first 30 min after induction 

and 0.51°C higher in the first hour (medium level of 

evidence) (Matsuzaki et al., 2003). Evidence-based 

studies on hypothermia prevention methods are given in 

Table 2 (Hooven, 2011; Witt et al., 2013). 

 

3. Evidence-Based of Hypothermia Nursing 

Management 
Prolonged hypothermia increases morbidity and 

mortality. Prevention of possible complications and to 

ensure the comfort of surgical patients are important to 

improve the results. In children, normothermia can be 

maintained according to evidence-based guidelines. It 

requires a multidisciplinary approach. (Matsuzaki et al., 

2003; Hooper et al., 2009). 

Identifying risk factors for hypothermia to measure the 

body temperature from the recommended areas, to 

determine the basic comfort level of the child and 

evaluation of the signs and symptoms of hypothermia are 

essential. Moreover, application of passive and active 

heating methods, ringing the room temperature to a level 

where the patient will not get cold, taking protective 

measures to maintain normal body temperature for 

patients and caregivers, and to share these identified risk 

factors with the surgical team have great importance in 

clinical practice (Hooper et al., 2009). 
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Table 2. Evidence-based studies on methods for preventing hypothermia 

Author(s) Study Type Number of Cases Method Result 

Lars Witt et al. 

(2013) 

Prospective 

multicenter 

observational study 

190 Intraoperative 

Hot Air Blown 

System 

Decrease in 

unwanted 

hypothermia 

Wong et al. (2007) RCC 103 Preoperative 

period 

Decrease unwanted 

hypothermia carbon 

polymer bed reduced 

blood loss 

Leeth et al. (2010) RCC 105 Postoperative 

period; hot air 

blowing system 

Body temperature is 

the same amount of 

increase in thermal 

comfort, cost 

reduction 

De Witte et al. 

(2010) 

RCC 26 Preoperative 

period; carbonfiber 

blanket body 

temperature 

increase 

Postoperative 

period; hot air blown 

Hooven (2011) Cohort 149 Postoperative 

period; hot air 

blowing system 

An increase in body 

temperature 

 

4. Conclusion 
Using evidence-based guidelines about hypothermia in 

pediatric groups, determining and applying appropriate 

warming methods according to body temperature, 

shortening the time to reach normal body temperature 

will provide a healthier direction of the process. These 

activities will positively affect the success of the surgical 

intervention and the healing process by reducing the 

frequency of complications caused by hypothermia. For 

further studies, it is recommended that hypothermia and 

peri-operative hypothermia should be managed 

effectively in pediatric patients. It is recommended to 

determine the methods and practices. 
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