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Background: This study aimed to evaluate the efficacy of 10-min pre-warming in preventing
inadvertent perioperative hypothermia, which is defined as a reduction in body temperature
to less than 36.0° C during the perioperative period in intraoperative warming patients.

Methods: In this prospective randomized study, 60 patients scheduled for elective surgery un-
der general anesthesia lasting less than 120 min were divided into two groups: the 10-min
pre-warming group (n = 30) and the control group (n = 30). Patients in the 10-min pre-warming
group were pre-warmed for 10 min in the pre-anesthetic area using a forced-air warmer set at
47°C. Intraoperatively, we warmed all patients with a forced-air warmer. Body temperature was
measured using a tympanic membrane thermometer pre- or postoperatively and a hasopha-
ryngeal temperature probe intraoperatively. Patients were evaluated on the shivering and ther-
mal comfort scale in the pre-anesthetic area and post-anesthesia care unit.

Results: The incidences of intraoperative hypothermia and postoperative hypothermia were
similar in both groups (10.7% vs. 28.6%, P = 0.177; 10.7% vs. 10.7%, P = 1.000 respectively).
Body temperature was higher in the 10-min pre-warming group (P = 0.003). Thermal comfort
during the pre-warming period was higher in the 10-min pre-warming group (P < 0.001). How-
ever, postoperative thermal comfort and shivering grades of both groups were similar.

Conclusions: Ten minutes of pre-warming has no additional effect on the prevention of inad-
vertent perioperative hypothermia in intraoperative warming patients.

Keywords: Brief; Forced-air warming; Hypothermia; Preoperative period.
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& A HAEYL, 182 £ A 7 - A0 =4
(>38°C) &4 =0l @0} XFHog 5699 A (ee A
7h 3 287, iR+ 28%)E0AIA AE7F - E I B4 =L
hH(Fig. 1).
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[ Enrollment ] Assessed for eligibility (n = 67)

Excluded (n = 7)
» Not meeting inclusion criteria (n = 3)
» Declined to participate (n = 4)

A\ 4

Randomized (n = 60)

)
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(protocol violation) (n = 1) » Canceled the surgery (n = 1)
v { Follow-up } v
Lost to follow-up (n = 0)
(D;s_co;;tinued intervention (rejected by surgeon) Lost to follow-up (n = 0)
Y { Analysis } Y
Analysed (n = 28) Analysed (n = 28)
» Excluded from analysis (n=0) » Excluded from analysis (n = 0)
Fig. 1. CONSORT diagram.
Table 1. Patient Characteristics
Variable 10-min pre-warming group (n = 28) Control group (n = 28) P value
Age (yr) 48.04 + 1742 4914 + 14.31 0.796
Sex (M/F) 11/27 10/18 1.000
Weight (kg) 63.51 + 10.89 61.51 £ 9.09 0.460
Height (cm) 163.51 £ 10.26 163.67 * 9.87 0.953
BMI (kg/m?) 23.74 £ 3.38 23.00 = 3.28 0.413
ASA classification (1/2/3) 14/11/3 14/12/2 1.000
Surgery type 0.934
Laparoscopic surgery 14 (50.0) 11 (39.3)
Minor abdominal surgery 0(0) 1(3.6)
Orthopedic surgery 10 (35.7) 12 (42.9)
Head and neck surgery 2(71) 2(71)
Breast surgery 2(72) 2(7.1)
Duration of anesthesia (min) 103 (86, 147) 90 (75, 143) 0.161
Duration of unwarming (min) 24 (20, 29) 25 (21, 35) 0.248
Initial body temperature (°C) 36.99 * 0.33 37.06 £ 0.35 0.437
OR temperature (°C) 21.63 £ 0.88 21.66 £ 1.21 0.910

Values are presented as mean + SD, number (%) or median (1Q, 3Q). Minor abdominal surgery was open peritoneal biopsy performed after
conversion from scheduled laparoscopic biopsy. BMI: body mass index, ASA: American Society of Anesthesiologists, OR: operating room.

A gz ol Hlo BAHCE FosHA HA Uetde 1 & A2 Heet & § 9y Hre= F 7 3AZA ZolE B
I 371 A YePGtHE = 2, Cramer's V [95% CI] = o]z] 2Q}tHP = 1.000 and P = 0.491) (Table 2). & 19
0.378 [0.187 to 0.542]; P = 0.013). & F 3]EAlo]4 2] A Zrofgh BE A tiidAte] F £7] AR 35.0°Ce 36.0°C
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Ato]o] A=) A2 LErT
AlZbol wE Al20] Wat P F oA {23t Alolg B
OoH(P = 0.003), I Zol= vhE Rk 12089 AlHE A9
Stal 154 $5E 3Eo] B AF7A & A 7h2 oA &
9]3]'7“ =0 22 YEFATHP < 0.05) (Table 3, Fig. 2).
& A 7t2717F 3¢ 4 #HE A= 108 = A 7

oﬂﬁ | =2 Ao & YERGTHP < 0.001). 134 10&

& A 7 & fEE IGELS £~e A Jpo] BY 220 7}
XJ =2 d HH ALE 3asioH, & A 7H2E S5

£ YA Yol E FRLoA 47°C, 1089 =& A 720 24
ol AIPE et =& F IEANAY d HF A4 F 2T
FAA Z}ol& HolA| AYTHP > 0.05) (Table 4).
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Table 2. Perioperative Hypothermia

23
F 7] AAZ o] Bt o A-SolAE 302 ol el
< A 7ReS FA8kL A8, 9). 2By AEet e A T2
7ol 3t A= AjHA]olt. Sessler 571 302004 14]
to] AlZbo] Adsirtal Haskglon, o] A= 21°CY
BN 2412 =F Tl o A 7120l A[FE (A AA A
T T ARBLR, 21°Co 24119 Eo] §le 9 AR
AAE 302ET A2 AR & A Vel $EC 7ol

N Ay

ATH?7]
1:-]—3-;—.‘:%55/\} St & A 7R o 3K oR e A
7t710E Y 4 & AR M 4= vH7,19]. Sessler

o
5719 AFME B &2 258 AREE e A 72 HIS

3 408 S W29 G AGFL Aol7k UA ghont o g

Variable pre.w(anlr?gﬁa%gmup Cortrolgroup - Diferences et sz Pvalue
Intraoperative hypothermia (< 36°C) 3(10.7) 8(28.6) -17.9% (-3.4% 10 39.6%)  -0.225 (-0.454 to 0.038) 0.177
Onset of intraoperative hypothermia 0.378 (0.187 t0 0.542) 0.013

Normothermia 25 (89.3) 20(71.4)

Within 1 h 1(3.6) 8(28.6)

After 1 h 2(71) 0(0)
PACU hypothermia (< 36°C) 3(10.7) 3(10.7) 0% (-18.5%t0 18.5%)  0.000 (-0.272 to 0.258) 1.000
Shivering grade 0.192 (0.117 t0 0.345) 0.491

Grade O 26 (92.9) 28(100.0

Grade 1 1(3.6) 0(0)

Grade 2 1(3.6) 0(0)

Values are presented as the number (%). All cases of perioperative hypothermia were mild, falling between 35.0°C and 36.0°C. Cl: confidence
interval, PACU: post-anesthesia care unit. Effect sizes of the chi-squared test are phi or Cramer’s V as appropriate. P value by Fisher’s exact test.

Table 3. Mean Perioperative Body Temperature (°C) and Mean Difference between Groups

10-min pre-warming group

Control group

Time Body temperature  Number Body temperature  Number Mean difference between groups (95% Cl) P value
Baseline 370+ 033 28 371+ 0.35 28 -0.071 (-0.290 t0 0.147) 0.519
Pre-induction 371 £0.31 28 371 £0.34 28 0.007 (-0.147 to 0.290) 0.948
0 min 36.6 £ 0.34 28 36.4 £ 0.39 28 0.214 (-0.004 t0 0.433) 0.055
15 min 36.6 £ 0.37 28 36.3 £ 0.38 28 0.254 (0.035 t0 0.472) 0.023
30 min 36.5 042 28 36.3 £0.40 27 0.233 (0.014 t0 0.452) 0.038
45 min 36.6 £ 0.44 25 36.3 041 25 0.248 (0.025 t0 0.472) 0.029
60 min 36.6 £ 0.46 24 36.3 £ 041 23 0.286 (0.060 to 0.512) 0.014
75 min 36.6 £ 0.50 18 36.2 £ 0.37 15 0.340 (0.096 to 0.584) 0.007
90 min 36.5 + 041 15 36.2 £ 0.37 9 0.318 (0.050 to 0.587) 0.020
105 min 36.6 + 0.47 11 36.3+0.34 9 0.324 (0.045 to 0.603) 0.023
120 min 36.4 = 0.61 7 36.2 £ 0.33 6 0.286 (-0.033 to 0.606) 0.079
PACU arrival 36.7 £ 0.54 28 36.5 £ 043 28 0.229 (0.010 to 0.447) 0.041
PACU 10 min 36.8 £ 048 28 36.5 + 0.50 28 0.332(0.114 t0 0.551) 0.003
PACU 20 min 36.8 £ 0.42 28 36.5+ 041 28 0.264 (0.046 to 0.483) 0.018
PACU 30 min 36.8 £ 0.47 28 36.5 + 0.41 28 0.289 (0.071 to 0.508) 0.010

Values are presented as mean + SD. ClI: confidence interval, PACU: post-anesthesia care unit. P values in group x time comparison between groups
(10-min pre-warming group-control group) using the mixed-effect model with the post-hoc Bonferroni test.

www.anesth-pain-med.org
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Fig. 2. Perioperative body temperature. Preoperative and postoperative core temperatures of the patients were measured using a tympanic
membrane thermometer. Intraoperative core temperature was recorded every 15 min after anesthetic induction using a nasopharyngeal probe. The
temperature was higher in the 10-min pre-warming group from 15 min after anesthetic induction to the post-anesthesia care unit (PACU) area. Error
bars indicate £ 1 SD of temperature at each time. Baseline: immediately after arrival in the preoperative area, Pre-induction: immediately after the
end of warming, Intraoperative O min: immediately after nasopharyngeal probe insertion, PACU arrival: immediately after arrival at the PACU, PACU
10, 20, 30 min: 10, 20, and 30 min after arrival at the PACU. *P < 0.05 based on post-hoc testing using Bonferroni’s method.

Table 4. Thermal Comfort Scale

Thermal comfort scale 10-min pre-warming group (n = 28) Control group (n = 28) P value
Preoperative thermal comfort scale
Before pre-warming 50 (40, 50) 50 (50, 50) 0.558
After pre-warming 70 (50, 78) 50 (46, 50) < 0.001
Postoperative thermal comfort scale
10 min 50 (40, 50) 50 (40, 50) 0.493
20 min 50 (40, 60) 50 (40, 50) 0.871
30 min 50 (40, 60) 50 (45, 50) 0.961

Values are presented as median (1Q, 3Q).
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