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KEYWORDS Abstract

Body temperature; Background: Hypothermia occurs in up to 20% of perioperative patients. Systematic postopera-
Hypothermia; tive temperature monitoring is not a standard of care in Brazil and there are few publications
Anesthesia; about temperature recovery in the postoperative care unit.

Postoperative care Design and setting: Multicenter, observational, cross-sectional study, at Hospital de Base do

Distrito Federal and Hospital Materno Infantil de Brasilia.

Methods: At admission and discharge from postoperative care unit, patients undergoing elective
or urgent surgical procedures were evaluated according to tympanic temperature, vital signs,
perioperative adverse events, and length of stay in postoperative care unit and length of hospital
stay.

Results: 78 patients, from 18 to 85 years old, were assessed. The incidence of temperatures
<36 °C at postoperative care unit admission was 69.2%. Spinal anesthesia (p <0.0001), cesarean
section (p=0.03), and patients who received morphine (p=0.005) and sufentanil (p =0.003) had
significantly lower temperatures through time. During postoperative care unit stay, the elderly
presented a greater tendency to hypothermia and lower recovery ability from this condition
when compared to young patients (p < 0.001). Combined anesthesia was also associated to higher
rates of hypothermia, followed by regional and general anesthesia alone (p <0.001).
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Anestesia;

Cuidados
pos-operatorios

Introduction

Conclusion: In conclusion, this pilot study showed that perioperative hypothermia is still a
prevalent problem in our anesthetic practice. More than half of the analyzed patients pre-
sented hypothermia through postoperative care unit admission. We have demonstrated the
feasibility of a large, multicenter, cross-sectional study of postoperative hypothermia in the
post-anesthetic care unit.

© 2018 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Fatores de risco para hipotermia pos-operatoria em sala de recuperacao
pos-anestésica: estudo piloto prospectivo de prognostico

Resumo

Justificativa: A hipotermia ocorre em até 20% dos pacientes no perioperatoério. A monitorizacao
sistematica pos-operatoria da temperatura ndao é um padrao de atendimento no Brasil e ha
poucas publicacdes sobre recuperacao da temperatura na sala de recuperacao pos-anestésica.
Desenho e cendrio: Estudo multicéntrico, observacional, transversal, conduzido no Hospital de
Base do Distrito Federal e no Hospital Materno Infantil de Brasilia.

Métodos: Na admissao e alta da sala de recuperacao pos-anestesia, os pacientes submetidos a
procedimentos cirlrgicos eletivos ou de urgéncia foram avaliados de acordo com a temperatura
timpanica, sinais vitais, eventos adversos perioperatorios, tempo de permanéncia na sala de
recuperacao pos-anestesia e tempo de internacédo hospitalar.

Resultados: Setenta e oito pacientes com idades entre 18 e 85 anos foram avaliados. A
incidéncia de temperatura <36°C na admissdo a sala de recuperacao pos-anestesia foi de
69,2%. Raquianestesia (p <0,0001), cesariana (p=0,03) e os pacientes que receberam mor-
fina (p=0,005) e sufentanil (p=0,003) apresentaram temperaturas significativamente menores
ao longo do tempo. Durante a permanéncia na sala de recuperacao pds-anestesia, os pacientes
idosos apresentaram uma tendéncia maior a apresentarem hipotermia e menor capacidade de
recuperacao dessa condicao, em comparacao com os pacientes jovens (p<0,001). Anestesia
combinada também foi associada a taxas mais altas de hipotermia, seguida pelas anestesias
regional e geral isoladas (p<0,001).

Conclusado: Em conclusao, este estudo piloto mostrou que a hipotermia perioperatoria ainda é
um problema prevalente em nossa pratica anestésica. Mais de metade dos pacientes anali-
sados apresentaram hipotermia durante a admissao a sala de recuperacdo pods-anestésica.
Demonstramos a viabilidade de um grande estudo multicéntrico, transversal, de hipotermia
pos-operatoria em sala de recuperacdo pos-anestésica.

© 2018 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. Este é um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-
nc-nd/4.0/).

Up to 20% of patients develop hypothermia in the peri-
operative period.® This incidence increases significantly in

The human thermoregulating system allows for variations
around 37°C to maintain metabolic functions.” Autonomic
thermoregulatory responses are triggered so as to main-
tain the body temperature at an approximate constant
value. Anesthetic induction decreases metabolic heat pro-
duction and mitigates the physiological thermoregulatory
responses.”> Most anesthetics change core temperature
control, inhibiting thermoregulatory responses against the
cold, such as vasoconstriction and muscle tremors. Besides,
most of these drugs have a vasodilating effect, consid-
ered to be the responsible mechanism for the redistribution
phenomenon.*® This later event and the patient’s exposure
to low temperatures in the operating room are the main fac-
tors inducing and maintaining perioperative hypothermia.>~’

the postoperative period, ranging from 60% to 90%.° Since
even mild hypothermia can result in unfavorable outcomes,
it’s imperative for the anesthesiologist to actively intervene
in the perioperative hypothermia mechanism, to prevent its
deleterious effects.'0-"2

Despite all these evidences, temperature monitoring is
not routinely and systematically performed in many cen-
ters, including our hospital. Therefore, the aim of this pilot
study was to determine whether the incidence of postop-
erative hypothermia (detected in the Post-Anesthetic Care
Unit - PACU) is significant and if there are risk factors asso-
ciated. Accordingly, this pilot study intends to detect the
feasibility of a larger study, to test and refine a protocol
of normothermia (targeted temperature management), to
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establish accurate recruitment targets and trial costs, and
to confirm the sample size calculation.

Methods

Study design

We performed a multicenter, prospective pilot study of
postoperative patients undergoing elective and emergency
surgeries at Hospital de Base do Distrito Federal and Hospital
Materno Infantil de Brasilia.

Registration

The study was approved by the local Research Ethics
Committee (Fundagdo de Ensino e Pesquisa em Ciéncias
da Salde, FEPECS, Brasilia, DF, Brazil) and registered in
Plataforma Brasil under CAAE number 2294615.0.0000.5553
and report number 1.418.778 (http://aplicacao.
saude.gov.br/plataformabrasil).

Study population

All patients meeting inclusion criteria, between February
and July of 2016, at both hospitals were assessed for eligibil-
ity. The inclusion criteria comprised patients who agreed to
participate and signed the written informed consent; Ameri-
can Society of Anesthesiologists (ASA) physical status PI-PIIl;
ages between 18 and 85 years old; and patients admitted to
the PACU, whether extubated or who were not intubated.
Those who remained intubated in the postoperative period
(due to risk of sepsis and temperature deregulation) or who
were admitted to the intensive care unit were not included.
Ten patients were excluded because of missing data, as lack
of temperature report.

Study protocol

Tympanic temperature was measured at the arrival and dis-
charge from operating room. It was also measured at PACU,
from admission through stay and discharge. Length of PACU
stay, length of hospital stay, and occurrence of adverse
events were evaluated as well.

The diagnosis of hypothermia was considered when
patients presented central temperature <36°C at PACU
admission, determined by tympanic temperature. For data
analysis, patients were divided in groups according to tem-
perature and age. Hypothermic patients were referred to as
Group H; normothermic patients as Group N; elderly patients
as Group E; and young patients as Group Y. Demographic
and clinical data, anesthesia technique, opioid use, type of
surgery, warming in the operating room and PACU, preva-
lence of chills, complications, length of PACU stay and length
of hospital stay were analyzed.

Data analysis

Sample size was based on previous study with 70 patients
that evaluated the prevalence of hypothermia. Additional
20% subjects were required to allow adjustment of other

factors, such as withdraws, missing data, and lost follow-
up.”

Shapiro-Wilk test was applied to determine normal distri-
bution of the continuous variables. Mann-Whitney test was
applied to discrete variables not normally distributed. Chi-
squared (x?) or Fisher’s exact tests were used for categorical
variables. Student’s t test was applied to continuous varia-
bles with normal distribution. Wilcoxon test was applied
to the discrete and paired variables. Data are expressed
as means and standard deviations for continuous variables,
medians and interquartile ranges for asymmetric variables,
and in numbers and/or percentages for categorical varia-
bles.

Longitudinal analysis of repeated temperature measures
was performed using Type Il Wald Chi-Squared test from
the deviance analysis for linear mixed effects models (Imer
models from lme4 package and analysis of variance (ANOVA)
from car package).

Univariate analysis was used to identify risk factors asso-
ciated with postoperative hypothermia. Explanatory factors
with significant univariate association with hypothermia
(p <0.20) were used to construct a forced entry multivariate
logistic regression model, expressed in adjusted Odds Ratios
(OR) and 95% Confidence Intervals (Cl). The dummy variable
method was applied for the polytomous categorical variables
regression. Interactions between variables were systemati-
cally investigated and collinearity was considered when the
Variance Inflation Factor (VIF) was higher than 10 and the
level of tolerance (1/VIF) lower than 0.1. The likelihood
ratio test was used to evaluate the final model discrimina-
tion for the prevalence of postoperative hypothermia, and
the Hosmer-Lemeshow statistical method to test the model
calibration. The area under the ROC curve was calculated as
a descriptive tool to measure the model bias. p-Values under
0.05 were considered statistically significant. Data was ana-
lyzed using CRAN’s R statistical package version 3.4.1.

Results

Seventy-eight patients were included in the study. Sixty-
two were female and 16 male (more female patients were
included due to obstetric service). Ages ranged from 18 to
82 years old, with mean value of 39 years old. Mean weight
was 72 kg, ranging from 48 kg to 111 kg. The minimum and
maximum heights were 148 cm and 174 cm, with mean value
of 162 cm. From the total number of procedures performed,
19 (24.4%) were under general anesthesia, 55 (70.5%) under
regional anesthesia, and the remaining 4 (5.1%) underwent
combined general and regional anesthesia. Mean duration
of anesthesia was 112 min, with a minimum of 30 min and
maximum of 420 min.

Fifty-four (69.2%) patients presented hypothermia at
PACU admission. Fifty-one patients (65.4%) were between
34°Cand 35.9°C, and three patients (3.8%) were under 34°C
(Table 1).

Patients in the Hypothermia Group (H) predominantly
underwent regional anesthesia (p<0.001) and received
the association of morphine and sufentanil (24% vs. 0%,
respectively, for hypothermia and normothermia groups),
while the normothermia group (N) received predomi-
nantly fentanyl (33.3% and 11.1%, respectively) (p=0.003).
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Table 1  Univariate analysis. Hypothermia (H) versus normothermia (N) group.
Hypothermia(n =54) Normothermia(n =24) p-Value

Age (vears) 38.4+16.8 42.9+18.8 0.3052
Weight (kg) 73.7+£14.5 69.7 +£17.1 0.334°
Height (m) 1.62 +0.07 1.62+0.08 0.764°
Gender (M/F) 13/39 9/16 0.317°
ASA classification, n (%)

| 9 (16.7) 6 (25) 0.380°

Il 38 (70.3) 13 (54.2)

] 7 (13) 5 (20.8)
Elderly, n (%) 8 (14.8) 6 (25) 0.359°
Hypertension, n (%) 17 (31.5) 8 (33.3) 0.952°
Diabetes mellitus, n (%) 5(9.2) 6 (25) 0.091°
Obesity, n (%) 10 (18.5) 3 (12.5) 0.428°
Hypothyroidism, n (%) 2 (3.7) 0 (0) 0.320°
Anesthesia, n (%)

General 6 (11.1) 13 (54.2) <0.0012¢

Regional 6 (85.2) 9 (37.5)

Combined 1(1.8) 2 (8.3)
Use of opioids, n (%)

Fentanyl 6 (11.1) 8 (33.3)

Sufentanil 4 (7.4) 1(4.2)

Morphine 3 (5.6) 1(4.2) 0.003<¢

Sufentanil + morphine 13 (24) 0 (0)

Fentanyl + morphine 2 (3.7) 2 (8.3)

Remifentanil + morphine 0 (0) 1(4.2)

Fentanyl + remifentanil 0 (0) 1(4.2)
Types of surgery, n (%) 4 (7.4)

Broncoesofagology 1(1.85) 0 (0)

Oral and maxillofacial 0 (0) 1(4.17)

Head and neck 1(1.85) 0 (0)

General surgery 2 (3.7) 2 (8.33)

Oncology 2 (3.7) 0 (0)

Thoracic 2 (3.7) 3 (12.5) 0.612°

Vascular 2 (3.7) 1(4.17)

Gynecology 1(1.85) 0 (0)

Obstetric 27 (50) 10 (41.7)

Neurosurgery 2 (1.85) 0 (0)

Orthopedia 5 (9.26) 3 (12.5)

Urology 9 (16.7) 4 (16.7)
Prolonged wakefulness, n (%) (0) 0) -
Heating with air in OR, n (%) 8 (14.8) 1(4.2) 0.194°
Heating with mattress in OR, n (%) 3 (5.6) 0 (0) 0.251°
Heated serum in OR, n (%) 17 (31.5) 8 (33.3) 0.700°
Heating with air in PACU, n (%) 4 (7.4) 2 (8.3) 0.661°¢
Heating with mattress in PACU, n (%) 2 (3.7) 1(4.2) 0.780°
Heated serum in PACU, n (%) 4 (7.4) 42 (8.3) 0.655¢
Length of stay in the PACU (min) 94.73 + 34.4 78.1+30.3 0.057
Length of hospital stay (hours) 103.5+115.2 111.3+£153.5 0.2484
Chills, n (%) 7 (13) 1(4.2) 0.203¢
Complications, n (%) 5(9.3) 0 (0) 0.109°

Categorical variables were expressed as absolute numbers and percentages. Continuous variables with normal distribution were expressed

as means and standard deviations.

ASA: American Society of Anesthesiology; OR: Operation Room; PACU: Post Anesthetic Care Unit.

a Student’s t test.

b Chi-square test.

¢ Fisher test.

d Mann-Whitney U test.
e

p <0.05 was considered significant.
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Table 2  Elderly versus young group.

Elderly(n=14) Young patients(n=64) p-Value

Age (years) 70.29 +6.2 33.3+£10.6 <0.0012.¢
Weight (kg) 79 +20.4 71+14.9 0.3252
Height (m) 1.62+0.1 1.62+0.07 0.8912
Gender (M/F) 7/7 15/49 0.045"¢
ASA classification, n (%) 0.006°¢

I 1(7.1) 14 (21.9)

Il 7 (50) 44 (68.8)

1] 6 (42.9) 6 (9.4)
Hypertension 11 (78.5) 14 (22) <0.001d
Diabetes mellitus 3(21.4) 8 (12.5) 0.385°
Obesity 1(7.1) 12 (18.7) 0.291°
Hypothyroidism 1(7.1) 1(1.6) 0.231°
Anesthesia, n (%)

Inhalational 4 (28.6) 6 (9.4) 0.097°

Total intravenous 1(7.1) 10 (15.6)
Anesthesia, n (%)

General 3 (21.4) 16 (25)

Regional 8 (57.1) 47 (73.4) 0.009°¢

Combined 3 (21.4) 1(1.6)
Use of opioids, n (%)

Fentanyl 3(21.4) 11 (17.2)

Sufentanil 1(7.1) 4 (6.3)

Morphine 1(7.1) 3 (4.7) 0.205¢

Sufentanil + morphine 0 (0) 13 (20.3)

Fentanyl + morphine 2 (14.3) 2 (3.1)

Remifentanil + morphine 0 (0) 1(1.6)

Fentanyl + remifentanil 0 (0) 1(1.6)
Types of surgery, n (%)

Broncoesofagology 0 (0) 1(1.6)

Oral and maxillofacial 0 (0) 1(1.6)

Head and neck 0 (0) 1(1.6)

General surgery 2 (14.3) 2 (3.13)

Oncology 0 (0) 2 (3.13)

Thoracic 0 (0) 4 (6.25) 0.004%¢

Vascular 1(7.15) 2 (3.13)

Gynecology 0 (0) 1(1.6)

Obstetric 0 (0) 37 (57.8)

Neurosurgery 1(7.15) 1(1.6)

Orthopedia 2 (14.3) 7 (11)

Urology 8 (57.15) 5(7.8)
Prolonged wakefulness, n (%) (0) 0) -
Heating with air in OR, n (%) 5 (35.7) 4 (6.3) 0.008"¢
Heating with mattress in OR, n (%) 1(7.1) 2 (3.1) 0.460°
Heated serum in OR, n (%) 10 (71.4) 15 (23.4) 0.001>4
Heating with air in PACU, n (%) 0 (0) 6 (9.4) 0.171°
Heating with mattress in PACU, n (%) 0 (0) 3 (4.7) 0.309°
Heated serum in PACU, n (%) 2 (14.3) 4 (6.3) 0.437°
Chills, n (%) 1(7.1) 7 (10.9) 0.672°
Complications, n (%) 0 (0) 5 (7.8) 0.280°
Hypothermia, n (%) 8 (57.1) 45 (70.3) 0.339°

Categorical variables were expressed as absolute numbers and percentages. Continuous variables with normal distribution were expressed

as means and standard deviations.

ASA: American Society of Anesthesiology; OR: Operation Room; PACU: Post Anesthetic Care Unit.

@ Student’s t test.
b Chi-square test.
¢ Fisher test.

d p<0.05 was considered significant.
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Table 3  Global analysis of the temperature from the operating room until the post anesthetic care unit.
Outcome Median (interquartile range) Average difference (95% Cl) p-Value
Tympanic temperature in the OR
Admission 36.3 (35.8-36.6) 0.9 (0.514-0.799) <0.00012
Discharge 35.6 (35.0-36.1)
Tympanic temperature in the PACU
Admission 35.6 (34.9-36.1) 0.4 (—0.657 to 0.206) 0.0001°
Discharge 36.0 (35.6-36.5)

Discrete variables were expressed as median and interquartile range.

OR: Operation Room; PACU: Post Anesthetic Care Unit; Cl: Confidence Interval.
@ p<0.05 was considered significant. Data were analyzed by Wilcoxon test.

Table 4 Evolution of the tympanic temperature in the
PACU as a function of time in elderly (=60 years) and young
(<60 years) patients.

Temperatures Elderly(n=14) Young(n=64) p-Value
Arrival on OR 36.2 +£ 0.4 36.4 £ 0.5 0.854
Exit from OR 35.7 +£ 0.7 35.7 £ 0.55 0.384
Arrival on PACU  35.4 + 0.6 35.8 +£ 0.57 0.134
15 min 35.6 + 0.9 35.5 + 0.68 0.650
30 min 35.2 + 0.6 35.7 + 0.61 0.101
45 min 35.3 £ 0.7 35.9 +£ 0.79 0.03372
1h 35.2 £ 0.8 36.0 £ 0.65 0.004%
1h 15min 35.2 +£ 0.7 36.1 + 0.49 <0.0012
1h 30 min 34.8 +£ 0.8 36.1 £ 0.5 0.0012
1h 45 min 35.1 £ 0.5 36.1 £ 0.58 0.010%
2h 35.5 + 0.4 36.1 £ 0.6 0.202
2h 15min 35.6 +£ 0.7 35.9 + 0.59 0.643
Exit from PACU  35.6 £+ 0.7 36.1 £ 0.59 0.018*

Continuous variables with normal distribution were expressed as
means and standard deviations.
OR: Operation Room; PACU: Post Anesthetic Care Unit; min: min-
utes.

@ p<0.05 was considered significant.
Data were analyzed by Mann-Whitney U test.

There was no difference in the distribution of surgical
specialties (Table 1).

Half of the elderly and 23% of the young patients were
male (p=0.045), and the mean ages were 70 and 33 years
old, respectively (p<0.001). There was a predominance of
ASA physical status Grades Il and lll in the elderly patients
group (50% and 42.9%, respectively), compared to young
patients group (68.89% and 9.4%, respectively) (p=0.006).
In the elderly group, there was a predominance of urologic
surgeries (57.15%), most cases being transurethral resection
of the prostate, and in the young patients group there was
a predominance of Cesarean sections (57.8%) (p=0.004).
Most young patients underwent regional or general anes-
thesia (73.4% and 25%, respectively), while 57.1% of elderly
patients were submitted to regional anesthesia, 21.4% to
general anesthesia and 21.4% to combined general and
regional anesthesia (p=0.009) (Table 2).

Median tympanic temperature in the operating room
decreased from admission (36.3°C) through discharge
(35.6°C) (average difference: 0.9; 95% Cl 0.514-0.799;
p<0.001). At PACU, there was an increase in median

<@ General Anesthesia
48 Regional Anesthesia
=« Combined Anesthesia

374

Timpanic temperature at the PACU

Time (hours)

Figure 1  Evolution of the tympanic temperature in the PACU
as a function of time in patients undergoing general, regional
and combined anesthesia. Differences in temperature were
globally statistically significant (*p<0.001) and in each time
interval where the bars don’t intersect. Continuous red line:
general anesthesia group; continuous blue line: regional anes-
thesia group; continuous black line: combined anesthesia group.
*p <0.05 was considered significant. PACU, Post Anesthetic Care
Unit.

tympanic temperature at discharge (T=36°C) in rela-
tion to the admission temperature (T=35.6°C) (average
difference: 0.4; 95% Cl 0.657 to —0.206; p=0.001) (Table 3).

Comparing age groups during PACU stay, there was a
significant difference between the overall temperatures
(p<0.05) and in temperature evolution through all time
intervals after 30 min, in which the elderly group showed
a higher tendency to hypothermia and worse recovery over
time (Table 4).

As for anesthetic technique and evolution of tempera-
ture through PACU stay, patients under combined anesthesia
presented the highest levels of hypothermia, followed
by regional anesthesia, and general anesthesia technique
showed the best indicators (p <0.001). This could be clearly
observed in the intervals of 60 and 75 min (Fig. 1).

Longitudinal analysis of repeated temperature measures
evidenced that spinal anesthesia correlated to both a lower
initial temperature at PACU (p=0.00002) and a faster recov-
ery rate (p=0.01). In patients undergoing cesarean section,



128 F.T. Mendonca et al.

spinal anesthesia mildly associated to temperature recov-
ery rate at PACU (p=0.02427), whereas in non-obstetric
patients, spinal anesthesia was associated only to a lower

Table 5 Analysis of deviance table (Type |l Wald Chi-Square
tests) of linear mixed effects model to predict temperature.

Independent variable Chi- Pr (>Chi- temperature at PACU admission (p=0.0002587). The use
square square) of warm forced-air convection correlated to a faster tem-
Spinal anesthesia perature raising at PACU (p=0.0000003). Operating room
Temperature 63.0562  <0.00012 temperature correlated to PACU admission temperature
Spinal 17.9251  <0.00012 (p=0.0305). Age strongly correlated to rate of temperature
Temperature: Spinal 5.6002 0.017962 recovery (p=0.000000076). Gender correlated to rate of
temperature recovery, being faster on women (p =0.0039).
Cesarea considering use of spinal anesthesia Opioid choice was associated with both temperature at PACU
Temperature 86.7207  <0.000° admission (p = 0.008) and temperature recovery rate at PACU
Spinal 0.1661 0.68357 (p=0.0000073) (Table 5).
Temperature: Spinal 5.0752 0.02427° After univariate analysis, the following candidate varia-
Hot air convection bles were selected for multivariate analysis: diabetes
Temperature 86.1308  <0.00012 mellitus, anesthesia technique, use of opioids, air-forced
Hot air convection 0.9452 0.3309 warming in OR, length of PACU stay and complications.
Temperature: Hot air convection 25.8577  <0.0001° The variables’ collinearity test showed a Variance

Inflation Factor (VIF) between 1.055 and 1.125, and a

Age (years) tolerance level between 0.889 and 0.941, demonstrating

Temperature 66.4415  <0.0001° non-colinearity among variables. The likelihood ratio test
Age 1.9894 0.1584 revealed that the model including hypothermia was sig-
Temperature: Age 28.8965  <0.0001° nificant (X2 [11]=21.54; p=0.028). The Hosmer-Lemeshow
Gender analysis indicated the model’s positive predictive validity
Temperature 62.5628  <0.00012 (p=0.988). The explanatory model based on these variables
Gender 0.0932 0.760136 resulted in an area under the ROC curve of 0.349 (95% ClI
Temperature: Gender 8.3174 0.00339272 0.210-0.488). However, the multivariate analysis was not

able to identify independent risk factors for postoperative

DU T hypothermia. Protective factors such as general anesthesia

Temperature 14-0678 0.00017632 and fentanyl use were observed (Table 6).
OR temperature 4.6765 0.030572
Opioid use
Temperature 18.566 <0.0001° Discussion
Opioid use 17.084 0.0089812
Temperature: Opioid use 33.810 <0.0001°

This pilot study demonstrated that hypothermia is still a fre-
@ p<0.05 was considered significant. quent problem in our service. This study showed that 69.2%
of patients had temperatures <36 °C at PACU admission.

Table 6 Results of the multivariate analysis.

0Odds ratio 95% Cl p-Value

Diabetes mellitus (Yes®/No) 3.032 0.826-11.127 0.095
Type of anesthesia

Regional® 1 -

General 0.119 0.035-0.397 0.001°

Combined 1.091 0.081-14.664 0.948
Use of opioids

Sufentanil + morphine? 1 - -

Fentanyl 0.159 0.038-0.657 0.011°

Sufentanil 2.545 0.257 0.424

Morphine 1.826 0.173 0.617

Fentanyl + morphine 1.846 0.232 0.562
Heating with air in OR (Yes®/No) 4.200 0.492-35.873 0.190
Length of stay in the PACU (hours) 0.985 0.967-1.003 0.102
Complications (Yes®/No) 0.906 0.830-0.988 0.112

OR: Operation Room; PACU: Post Anesthetic Care Unit; Cl: Confidence Interval. Data were analyzed by logistic regression.
@ Reference category.
b p<0.05 was considered significant.
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Both old and recent observational studies also point to a
high prevalence of hypothermia in the perioperative period.
Poveda et al., in a study with 70 patients, observed a sig-
nificant drop in patients’ temperature in the first hour of
surgery, reaching a mean of 33.6 °C by the end of the fourth
hour."* Vaughan and colleagues, in a study with 198 patients,
observed a 60% prevalence of hypothermia in the Postopera-
tive Care Unit (PACU)."3 More recently, Gurunathan et al.
observed that, from the 87 elderly patients who under-
went hip surgery, one third was hypothermic at PACU arrival,
despite active warming methods."®

Our finding of predominance of hypothermia in patients
undergoing regional anesthesia contrasts with the litera-
ture, since disturbances in the thermal equilibrium caused
by neuraxial anesthesia are considered to be similar to
general anesthesia, and less than combined anesthesia.'®
Probably, this may be due to our considerable number of
individuals who underwent regional anesthesia receiving
subarachnoid administration of opioids (morphine or mor-
phine associated with sufentanil). Also, the high number
of patients scheduled to urological surgeries may have con-
tributed to increased hypothermia incidence, since bladder
irrigation may certainly increase thermal disregulation. A
study with 40 patients scheduled to transurethral resection
of the prostate compared irrigation solutions at 21°C and
37°C. There was a significant decrease in temperature of
patients receiving fluids at room temperature.'” Our findings
agree with this result.

The proposed mechanism for hypothermia caused or
exacerbated by intrathecal opioids administration is not yet
fully understood. A study suggests that this phenomenon
occurs due to the dispersion of the circulating soluble opioids
into the hypothalamus, exerting pharmacological effects in
mu receptors of the thermoregulatory center, or through
peripheral spinal kappa receptors.'® Models in animals using
intrathecal sufentanil, alfentanil and morphine corroborate
these assertions, as well as clinical studies in humans.'®2°
In a study with 60 patients undergoing cesarean section,
the authors compared the temperatures of those receiv-
ing spinal anesthesia with bupivacaine alone and those
with bupivacaine and morphine. Decreases in the tympanic
temperature were observed in both groups, with more sig-
nificant hypothermia in those patients receiving intrathecal
opioids.?!

In our study, the longitudinal assessment of tympanic
temperature in the PACU showed elderly patients with lower
temperatures and longer delays in hypothermia regression
than younger patients. This fact is confirmed by litera-
ture, which reports a higher prevalence and longer duration
of perioperative hypothermia in this age group.'*?%-%6
Older individuals have a lower response to heat stress,
mainly because of inferior vasoconstriction ability, reduced
muscle mass and decreased ability to produce heat,?”
enhancing their risk for hypothermia and its deleterious
effects.

In the PACU dynamic temperature assessment, the com-
bined anesthesia technique also resulted in worse levels of
hypothermia, followed by regional and general anesthesia.
This finding may be explained by the loss in core ther-
moregulation caused by general anesthesia associated to
the inability of a thermoregulatory response in lower limbs
secondary to the regional technique; all together lead to

more intense hypothermia and slower recovery to normal
thermal patterns than when these anesthetic techniques are
administered individually.'® According to Horn et al., with-
out prewarming, 72% of the patients scheduled for major
abdominal surgery under combined general and epidural
anesthesia became hypothermic.?® In another study, a rapid
temperature decrease during combined general and epidu-
ral anesthesia was also observed in five healthy volunteers
and in patients undergoing colorectal surgery. The vasocon-
striction threshold was near 34.5°C. When the study ended
after three hours of anesthesia, patients under combined
anesthesia were 1.2 °C more hypothermic than those under
general anesthesia alone.?’ This effect was also found in our
study.

Our study was not able to identify independent risk
factors for postoperative hypothermia due to the limited
sample. Multivariate analysis found that general anesthesia
accompanied by fentanyl were protective factors, however
these findings are in disagreement with the literature also
probably because of the limited sample.

Cross-sectional studies area suitable for identifying the
risks factors that may influence the probability of occur-
rence of a given clinical condition, and do not consider any
treatment in question, since they only allow for observation
of individuals from exposure to outcome. This study type
also presents other important limitations, such as the diffi-
culty in investigating conditions of low prevalence and the
research team is not being able to control the complete pro-
cess of the trial in progress. In addition, it is necessary to
highlight the use of a small sample size as a limitation of
the present study; however, this is a pilot study designed to
provide data for a more complete study.*°

We were able to confirm that out study, like other cross-
sectional studies, was safe, easy to apply, relatively fast to
run, very low cost, with the possibility of analyzing several
data through a simple observation of the patient in the PACU.
We state that a larger number of patients are necessary
for a more accurate analysis, the exclusion of observational
biases and deeper analysis of the risk factors most related
to hypothermia.

Conclusion

In conclusion, this pilot study showed that perioperative
hypothermia is still a prevalent problem in our anesthetic
practice. More than half of the analyzed patients presented
hypothermia through PACU stay, with a higher incidence
in elderly patients, patients undergoing combined anesthe-
sia and those under regional anesthesia with intrathecal
opioids. An accurate sample size calculation for a defini-
tive cross-sectional study can be made. In conclusion, we
have demonstrated the feasibility of a large, multicenter,
cross-sectional study of postoperative hypothermia in the
post-anesthetic care unit.
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