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Abstract
Background: Perioperative hypothermia is a serious complication of general anesthesia. Prevention of perioperative hypothermia may decrease morbidity and
mortality. In our study, we investigated the effect of perioperative hypothermia on anesthetic outcomes.
Material and methods: Between January 2017 and January 2019 at Medipol University Medical Faculty Hospital, Anesthesiology Department, Istanbul, Turkey,
58 patients with perioperative hypothermia were studied retrospectively. In these patients were divided into two groups; Group 1: Patients with body temperature
<35°C. Group 2: Patients body temperature between 35°C-36°C. Between these two groups, factors that may affect perioperative hypothermia and anesthetic
outcomes were compared.
Results: The mean age was 52.4 years ± 12.3 years. The 30 (51.7%) patients were male and 28 (48.3%) patients were female. Perioperative body temperature was
statistically significantly low in elderly patients (0.045). Also in these patients, perioperative transfusion of erythrocyte suspension (0.041) and postoperative
shivering (0.076) was statistically significantly more.
Conclusions: Prevention of perioperative hypothermia exceptionally important for well anesthetic outcomes. Hypothermia appears to be more common in
elderly patients. Need to be more careful in these patients.
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Introduction
Perioperative hypothermia is a common complication in general
anesthesia. General anesthesia causes vasoconstriction of the
peripheral vascular, which causes vasodilatation; thus, the patient’s
body temperature can decrease during the anesthesia [1].
Furthermore, factors such as the patient’s age, body mass index,
low room temperatures, lack of clothing on the patient, administration
of cold intravenous fluids can contribute to perioperative hypothermia
[2,3].
Perioperative hypothermia has been associated with greater
post anesthetic morbidity and mortality. Especially related to
cardiovascular diseases (myocardial ischemia, arrhythmia) and
increased blood loss [4-8].
The aim of our study was to evaluate the effect of perioperative
hypothermia on anesthetic outcomes.

Materials and Methods
Between January 2017 and January 2019 at Medipol University
Medical Faculty Hospital, Anesthesiology Department, Istanbul,
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Turkey, 58 patients with perioperative hypothermia were studied
retrospectively. In these patients were divided into two groups; Group
1: Patients with body temperature <35°C. Group 2: Patients body
temperature between 35°C-36°C. Between these two groups, factors
that may affect perioperative hypothermia and anesthetic outcomes
were compared.
Inclusion-exclusion criteria
Inclusion criteria were age between 18 years and 75 years,
American Society of Anesthesiologists (ASA) physical status I-III.
Patients had to undergo major open elective surgery under general
anesthesia that was scheduled to last over 200 minutes. Exclusion
criteria were preoperative body temperature of >38°C or <36°C;
known pregnancy or a history of thyroid gland disease.
The operating room temperature was 20°C-22°C in all operation.
General anesthesia
Patients were premedicated with intravenous midazolam.
General anesthesia was induced with propofol and fentanyl followed
by vecuronium to facilitate tracheal intubation. Anesthesia was
maintained with sevoflurane and remifentanil titrated to maintain
adequate anesthetic depth and hemodynamic stability by clinical
monitoring.
All patients were actively warmed during surgery using forcedair with an upper-lower body blanket (3M™ Bair Hugger™ Warming
Blanket System. St. Paul, United States Of America).
All intraoperative administered intravenous fluids were warmed
to 36°C by an infusion warmer.
Measurements
Tympanic temperatures were measured with an electronic
thermometer (Covidien Genius™ 3 Tympanic Thermometer, Dublin,
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Ireland) preoperatively, perioperatively and postoperatively every
twenty minutes. A temperature <36°C was defined as hypothermia.
The anesthesia and surgery time duration were recorded.

Perioperative hypothermia defines as body temperature
<36°C during operation. Perioperative hypothermia is a common
complication in general anesthesia. Perioperative hypothermia
incidence is between 10%-90% in elective surgery [9]. In our clinic,
perioperative hypothermia incidence is 32% (58 patients).

Statistical analysis
SPSS 22.0 (SPSS for Windows, 2007, Chicago) was used for
statistical analysis. Continuous variables which have normal
distribution were presented as mean ± Standard deviation. Statistical
analysis for the parametric variables was performed by the Student’s
T-test. The qualitative variables were given as percent and the
correlation between categorical variables was investigated by the chisquare test and Fisher’s exact test. Statistical significance level was
defined as p<0.05.

General anesthesia causes vasoconstriction in the peripheral
vascular system, which causes vasodilatation; so, the body temperature
can decrease during the anesthesia [1]. Also, factors such as the age,
body mass index, low room temperatures, administration of cold
intravenous fluids can contribute to perioperative hypothermia
[2,3]. In our study, there was perioperative hypothermia statistically
significantly more in elderly patients. There were not statistically
significant another factor (sex, body mass index, ASA physical
status, during operation, operating room temperature) causes of
perioperative hypothermia.

Results
Mean age of the in patients with body temperature <35°C were
54.7 years ± 11.4 years, in patients with body temperature between
35°C-36°C were 48 years ± 12.9 years (p:0.045). There were 18 (47.4%)
males and 20 (52.6%) females in patients with body temperature
<35°C, there were 10 (50%) males and 10 (50%) females in patients
with body temperature between 35°C-36°C were (p:0.534).

Perioperative hypothermia alters the effects of many muscle
relaxants and anesthetic drugs. Perioperative hypothermia decreases
drug metabolism and can lead to delayed awakening [10,11]. In our
study, there were not statistically significant in during of awakening.

Mean body mass index of in patients with body temperature
<35°C were 27.2 ± 6.1 kg/m2, in patients with body temperature
between 35°C-36°C were 29.8 ± 6.1 kg/m2 (p:0.133).

Perioperative hypothermia is associated with more postoperative
shivering. Postoperative shivering incidence is between 1%-10%.
Postoperative shivering reduces patient comfort. Also, postoperative
shivering increases oxygen consumption. In these patients, there
is an increased risk of cardiac diseases [12,13]. In our study, there
were 18 (31%) postoperative shivering in patients with perioperative
hypothermia.

Mean ASA physical status of in patients with body temperature
<35°C were 1.4 ± 0.6, in patients with body temperature between
35°C-36°C were 1.7 ± 0.6 (p:0.193).
Mean during of operation in patients with body temperature
<35°C were 302.1 ± 69.7 minutes, in patients with body temperature
between 35°C-36°C were 279.1 ± 55.1 minutes (p:0.205).

Perioperative hypothermia is an important risk factor for
cardiovascular diseases (myocardial ischemia, arrhythmia) and
increased blood loss [8]. Perioperative hypothermia elevates blood
pressure, heart rate, plasma catecholamine concentrations and
cardiovascular risk [14]. In our study, there were not seen myocardial
ischemia and arrhythmia in patients with perioperative hypothermia.

Mean during of awakening in patients with body temperature
<35°C were 18.3 ± 1.1minutes, in patients with body temperature
between 35°C-36°C were 18.7 ± 1.1 minutes (p:0.330).
There were 15 (39.5%) postoperative shivering in patients with
only body temperature <35°C, There were 3 (15%) postoperative
shivering in patients with body temperature between 35°C-36°C
(p:0.076).
There were not seen myocardial ischemia and arrhythmia in
patients with perioperative hypothermia.

Perioperative hypothermia disrupts the platelet function,
thromboxane B2 synthesis and enzyme functions in the coagulation
cascade, thus, increases the risk of blood loss [15]. In our study, only
eight (21.1%) patients with body temperature <35°C were done
transfusion of erythrocyte suspension.

Only eight (21.1%) patients with body temperature <35°C were
done transfusion of erythrocyte suspension (p:0.041).

Our study has several limitations. First, this study was
retrospective. Second, the number of cases was small.

Conclusion

Table 1 shows comparison of in patients with body temperature
<35°C and in patients with body temperature between 35°C -36°C .

Despite the limitations described in discussion; Prevention of
perioperative hypothermia exceptionally important for well anesthetic
outcomes. Hypothermia appears to be more common in elderly

Table 1: Comparison of temperature groups.
Body Temperature (°C)
Age (Years)
Sex (Male/Female) (n/%)
Body Mass Index (kg/m2)
ASA Physical Status
During of Operation (Minute)
During of Awakening (Minute)
Postoperative Shivering (+/-) (n/%)
Transfusion of Erythrocyte Suspension (+/-) (n/%)

Body Temperature <35°C (n:38)
29.1 ± 13.1
54.7 ± 11.4
18 (47.4%)/20 (52.6%)
27.2 ± 6.1
1.4 ± 0.6
302.1 ± 69.7
18.3 ± 1.1
15 (39.5%)/23 (60.5%)
8 (21.1%)/30 (78.9%)

Body Temperature Between 35°C -36°C (n:20)
34.2 ± 5.6
48 ± 12.9
10 (50%)/10 (50%)
29.8 ± 6.1
1.7 ± 0.6
279.1 ± 55.1
18.7 ± 1.1
3 (15%)/17 (85%)
- /20 (20%)

p
0.018
0.045
0.534
0.133
0.193
0.205
0.33
0.076
0.041

Kg: Kilogram; m2: Square Meters; ASA: American Society of Anesthesiologists
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patients. Need to be more careful in these patients for perioperative
hemorrhage and postoperative shivering.
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