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Abstract. Objective To analyze the effects of anesthesia-induced thermoregulatory system impairment and low
temperature environment of the operating room on the perioperative thermoregulation of individualized patients by
constructing a computer simulation model. Methods A simple anesthesia model was proposed and then
incorporated into the self-developed individualized thermoregulatory model, in which human body was represented
as a cylinder with two layers of the core and the skin. The integrated model could be used to assess the effects of
individualized characteristics such as age, obesity, and cardiovascular diseases on thermoregulation by modifying
different physiological parameters involving sweating, shivering and cutaneous vasomotion. Simulation of the
general anesthesia effects on human thermoregulation could be achieved by reducing basal metabolic rate and
thresholds for vasoconstriction and shivering. Results The elderly people showed lower core temperature but
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higher skin temperature, compared with the young people. In a low temperature environment, an increase in fat

thickness or an increase in severity degree of the left ventricular failure (LVF) might alleviate the decrease in core

temperature, while an increase in wind speed or relative humidity could result in a decrease in core temperature.

When the threshold setting of vasoconstriction was reduced by 0.5-3 C, the core temperature showed a

significant decrease. Conclusions

By comparing model simulations with experimental measurements, the

reliability and validity of the model in predicting human transient thermal responses during varying external thermal

environment was verified. The individualized characteristics of human body had an important influence on human

body temperature in a low temperature environment. Moreover, the combination of individualized characteristics of

human body and general anesthesia further complicated the body’s thermoregulation and posed significant

challenges for clinicians.

Key words: human thermoregulation; bioheat transfer model; general anesthesia; perioperative hypothermia;

individualized characteristics
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Fig.1 Schematic representations of integrated thermoregulation

model
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lumped-parameter cardiovascular model
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