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Effect of Preoperative Warming on Prevention of Hypothermia during
Surgery in Patients with Total Hip Replacement Arthroplasty under
Spinal Anesthesia

Lee, Min i - Jeong, Jeong Hee?

RN, Department of Nursing, Seoul National University Bundang Hospital
?Professor, Graduate School of Clinical Nursing Science, Sungkyunkwan University

Purpose: The purpose of this study was to evaluate the effect of preoperative warming to prevent hypothermia
in surgery for patients undergoing total hip replacement arthroplasty under spinal anesthesia. Methods: A
randomized experimental study was conducted. Data were collected at an S University hospital in Gyeonggido
from December 3, 2019 to March 31, 2020. A random allocation program was used to randomize participants
into intervention and control groups. A total of 90 participants were assigned to the study: 30 people were
randomized to a pre-warming group using Bair Hugger forced-air warming blankets(Model 505) 30 minutes
before surgery, 30 to a pre-warming group 15 minutes before surgery, or 30 to a control group. The findings from
88 participants were analyzed. For data analysis, X test and ANOVA were used utilizing the SPSS 21.0 program.
Results: The pre-warming group 30 minutes before surgery had significantly higher body temperature than the
control group, from 30 minutes after inducing anesthesia to the end of anesthesia. Body temperature over
anesthesia time showed significant differences among the three groups, but there were no statistically significant
differences in interactions between time and groups. Condlusion: Warming patients' body for 30 minutes before
surgery was effective in maintaining normal body temperature while preventing intraoperative hypothermia.
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F& T AR TSt PSS W el 25, W
ADZFA g, 18, 7 & A k] AIZE 8, 22 v
o} 7}8+35] AR 53 (American Society Anesthesiologist,
ASA class) 0] Qht|[7-9], 53] 2 Z0}z1oh 22 2 ojul3]
o] Aol ot e, ARG He7 225 4
F A S SPHAIITH10]. 22 K| ehe5 A8k 79 2
HHA o 2 HSolH g A-8sh=t|[11], A5 et E
eSS HRAT| L AE AAE FaAA A& 284S W3]
sta1[12], A Al o] sH7tptol| = EFetar A ke A2 A1
= AptsHA €t 2 Qlsf) eAbEo] AiA 2712 ¢4 st
HA 918 & TaEHA] gor ouxl EFF AAIvE E
ALY Aol IS E 7]&olA Hol AR ZAIE 7t

R 7971 Bo10L 2, 8 A2k A] A34HR1Ee)
S 918 AHETRE AMLEE B S5} L0} o]
Slo] 4441 SEE Yl §XI5He Aarel YA[13], 54 %
90.0% o14F0] 4 7he4H] (bair hugger) & AHE o=
7347 AR wAYo] T3k 0 vi[14], Frisch S{14]¢] &
Fol T A8 BA] AR RS 439%%T,
Leijtens 5[15]9] Aol A= AA|-20] 26.3% A3}t

olg|dt ¢ & T AALE sty A & F 7 A
S AR FA D AAZ ool a7t vk 23S Bt
Fo = on| WSt Tt A= A2 Fol16], &2 A7 713
H stish A= & Sl AAl 371 7RI Bair
Hugger System (Model 505: 3M, London, Ontario, Canada)
3} 429l 712 2|9 Barkey S-line (Barkey, Leopoldshoehe,
Germany) 2 AHgto] 712 ZA4S 2g3k3 qXgl, i3]
A Ao FAYSHH17]. Leslie®} Sessler [18]= =& A 7}
Qo] 112l = 43 712 g HgateiahE A2 Yuky
©2 WARICL TS} HebA 44 % e e o
o 5 1 7F22 Sfok Tk AT ATH16,19150] 5]
3 ek

& A 712 (preoperative warming) o3 ok = HE
B A EHolu T2 225 7HAT & A S WRITH20]. &
WIS B AL, b F AN ool BTl [21] 5
ST BB W 55 T B UL, 55 AT, 25 W
QHF 2700 ATHoIB[16], AHL ooz Azt 27 U
3540 25 A17HS 7HA12 4 91eH22), o]0] % National
Institute for Health and Care Excellence [23]o]| A= <
A 7120 v S 24 30i Aol o] LojAof gk A
5} Lo}, 308 o)) e 7122 308 71 A E e
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Ao 2 3087 158 Bt =& A 2

odte] mX| e ETE ol 7] gt LAY P2 AL Al
¥ A o]t} (Figure 1).

2. ACh

B AZLL A7 o] QA5 St er oA 20199 12€ 3Y
FE 20204 3¢ 31U71A] HZ=0lE s n3d AR gk vk
RES e E shgl o A1 Ql 7| tha o 2t

1) & Q752 olsfsta AFkolol T3t 2k

2) v]= uh3 2Ek3] A4 55 (ASA class) I E= 1191 2}

3) 194 o]} Al o2 A HEnH 2 pas W= A}

E3t e A Al20]36.0C 1T 37.5C o)l A=
AR IALZ 5 E A A Z T

AF1o] BE 4= G*Power 3.1 ©]-835}o] AL,
Cheon} Yoon [28]¢] 75 EY|& AALRE &3} 37]= 35
o131, 8ol .05, HA Y 80.0% = A3l ANOVAS I
Q3 B 2 S AT} 2o 2 2 81Ho|gl o),
10.0% =& 185t 4 30, =904 Aoz Al
Al8tgiet. Ak ek b & 3 FAIS 22 S o] &
51o] 908 O] A IAE 302 & A 72 2 158 a4
7]'% o, 2 W As A & Y A e relAE
ZRlste] & Ao whet 1~90: 712 AFE F2H9] Hf
% hn 4 E5of gt AAAAE AlFseh Az F 15

mlo

3. 44T

1) A& SH=F

H o A= 1 2A2A (Braun ThermoScan® Ear ther-
mometer IRT6030, BRAUN, Seoul, Korea)& AME-3}%111,
2w REAE GAI5H] 913 1S TR e A A
SoHeTh ATHAF 24 A 42 Aol w23 h Ao
o muk 2 A 9] e A g vl T, k] gfo] o Tt
ALA 9 L& FARE v o)L, Al HES =37t

&5 W W 22)eh A HAshHo EAE AL ghe Fist
ek

2) —’iﬁl 71=A
& T AR 20l dFE T 8=l 9™, AT AEF
x]_,_, u|= ulF 7}8}3] AR 5F(ASA class), 0t Al7E &
A7k, 444 L8, 28 $5, DA% Welhs Aaar
[7-10]18 HIE 2 &2 =& A 7h2 FAE A e YA H4=5
= Al fiste] S 71549 o] W82 E3eto] &

A3 & 5 A2S 28t Ak
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A thtol thet AR theat o] 21§31k

1) e A 712 FA

1) 302 +& A 7Fe

A &7] 71 #H] 21 Bair Hugger System (Model 505)
2 olgato] A 7 HRE AL olrhite WEA
go e 43.0C 2 7F3kT ©ao] 54 H9(38.0C~43.

B Artego ) AAnR AGE A 18T R 00) F 7P RS ewolu @4 44 S A48T - Ha
o4 BAE Aasy A= 190] AoHlo] S 88%0] o LEQIBOTE HLHT LES AT F AFYNS
40 ZHE Sl 3020l S A 712 302 A - Al 2SI A 7
< HaE I gof F3ir
Pre operation During operation
Before warming Intervention After warming

30mins pre-op warming Ye; X1 Ye, Yess

15mins pre-op warming Ye; X2 Ye; Yess

Without pre-op warming Yo Yoo Ycss

X1=pre-op warming for 30mins; Y1=body temperature before pre-op warming; Y2=body temperature before anesthesia; Y3~8=body
temperature during anesthesia (0,30,60,90,120 mins & at the end); X2=pre-op warming for 15mins

Figure 1. Research design.
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A F7] 712 #FH]el Bair Hugger System (Model 505)
& o83t A4l 7He H8E tAS o7 R E EETHA|
Yo ThS 308 54 A 7he 2T 2L 3002 LT &
S5 Bt F ARYAS 1580 BN 7He 158 A 5
A 29138 1T HA Fhe Brak Do o] Folth

@)

Aol AZEA) ke AN 71 S hR ol

B 427 gof F3lo

) e 7R SA

30& T A 7k 2 15E o A 7k &, 2T B
A 37] 7 AH] 9] Bair Hugger System (Model 505)2
ol-g3to] A 72 F 8 =2 th Ak o7, B, BRI E ol
& FU¢ BOCTE 7h23HL, 9 7k | Barkey
S-line®] 254 71d Z2upof tiAte] F8 429 (main
fluid) &} 4=} Q1S g0 39.0C &2 7H2 33

5. A2 $HAHRL

2] A 2792 uh3 384 215 AR A 34 oo
38 0] 7k EALR A Eh] AR 2R} 7H] Q3hA o
QA5 Fol7] J5) TR LA Ag Tt w8-L AAJsk

A =g St ET SRpof A AFAA] A Al St
S

EA iy EtaL ARt D AT E 2R A A s
g ks &2 g olF WS AR St e Ats
3 AR o 2

1) 4 2 ATAA AFEHE Yol A7
o] O} molW ATECINE B T ATThaAle)
A9, Uol, 71, A, AAZFA S, vl= vh 23t3] A4
S5 (ASA class)S 7| &34t}

2) g A AL 223kstd AF YRS rel= &
o) 0t AL 2T F 308 54 A 7K 2, 158
24 A 712 F& A B7) 742 19 Bair Hugger
System (Model 505)& AR&-3lo] A 712 G E F 4
@ e ol BB e the 4300 &
E2 7F5ER L, t2a-S A o] dAEA| 2 Al
7hH e s golFdith

3) e YA A AR Fad IR ofEsto] nh A

A 32 A) s 5 710 o RS 2l

2012 f% AT A2 0] A1 S 9ol vk T
912 97 A e % 719} 1o A £ 24k

)4 57122 308 1L 5 e, 2T BT
& A (&S FE F A 7] 7hE H19 Bair
Hugger System (Model 505)&- o]-8-3}o] AHH| 712 &
82 tFAe] o7l B, B7HAIE 2ol +&5¢H43.0T
2 7}esla, 9 71& |9l Barkey S-lineo] 224
7bed s 2apelol tipake] %0%0l(main fluid)e] 4=
deelg o] 39.0T 2 723hirt.

6) "H] = F 3042, 6042, 90, 12080 =&t
o 7o} Al e-e 2Rt

7) ] FRAI A FEd HA A et = 5 Y 2

o 4.8 24t
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6. XtZ2A HitH

22215 A2 = SPSS/WIN 21.0 T2 138 0] 8-3}0] 24

bom A RS e 2,
e

HeS At A8 2 rad 25 A48T, i

o, 5} 2 90 AL AT BER ghot o] MAEL
ulm4s EA2 BTt
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1) el Qb BAT s TRl BAL B e
W2, S04 Aol A WFF Wi X testo} Fisher's
exact test, A&3 H = AHA HE4E= ANOVA, B|1A
A H4= Kruskal-Wallis test=2 E-A418}9th

2) 302 Eet e A 7heS A8% L 158 St re A
7S AL e AT A g2 e
Aat oA T & 5 Al Zoli= ANOVA,
Kruskal-Wallis testE, A}& E.4-8 Scheffé test, Mann
Whitney U testE AME-3}$ 3L, Bonferroni correction2
BTt

3) 30 5t & A 7S 283 L I5R FtE A
e HET I, 44 H MG A EHA ghe 20| 4
& A& ¥ish Aol uhH f= 0% Al&0] A4

& T2 GRS, T I 908 ol o] 3%, 1208 o]
ol 277 9] upF|7} TR E o] A=A o BEA = A2
o] A 253k aEsto] dutsl 24 g4
(Generalized Estimating Equation, GEE) 2.2 E43}
%o, GEE B4 A, F-EAF ¥ HL2 Autoregressive (1)
= 45t
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£ A7) A2 771 = S ek A o) g2 A2l e]
(Institutional Review Board, IRB)2] %91(B-1912-580-309)2
Wkt AT 2214 SRS Tejste] 3ol 2 Ut
&e AT QAR FEE 4 S ARk o tigt wE
o] 718 A%S T AFelict. et A g3 A

xKoa=
3 2 g A 2fste] B E4 A7} HES Bejstgon], 4
A8 R AR} Qe ol SIS BB, AT

B 715E A7 FRE AHRE 397 BB F 0B
o] Ak £4] % 7491 4R o] T AFRHE 18 el golrt

m, A2z
1. CHAXIO Uubx A2 23 ENTL M 27 SEN
H=
oo

%38t A7}+= Table 13} Zth
302 & A 7HE &, 158 e A 7k &, 2] ot
2 EAQ1 A, o], A| A=A 4>(Body Mass Index, BMI),
)= uh2ek3] A4 5 (ASA class), & B 5449 41
ARG U, S 4R, el O, 2E AL AEF, 55

= HF AT AL R SRIE T

0&‘4

ol
ol

2. M 22| 5
ol

Mot ot AEo e e S H22

308 44 A 7t ;_L 158 & A 7k 23 gz 5
= A oA I E & T A2 ApolE STt A
A, e A A2 Eﬂ Al A2-2] Zpo](F=0.99, p=.375)<}
222221 Q1A A] A &2] x}o|(F=1.84, p=.165)= A A &
AL E ot Zpo|7t gle AL = YeEb T
ERE R = 2 F A2 Zpolof A 302 e A 7hE
15 e A 7 3 22 o Aok e Ao = v
ERgA|THF=3.16, p=.048) ALZ A A3} A Z7He] TA4

Table 1. Homogeneity for Characteristics of the Participants (N=88)
Exp. Cont.
Variables Characteristics el n(lrlffg)g)o i/ 1 H(I;ISZI;)OW w1th((r)11it219’)0 i 2or F p
n (%) or MESD n (%) or MESD  n (%) or M£SD
General Gender M 15 (50.0) 12 (41.4) 15 (51.7) 0.72 .699
characteristics F 15 (50.0) 17 (58.6) 14 (48.3)
Age (yr) 53.3t14.2 57.4%12.0 56.51£9.7 0.44 .646
Height (cm) 163.5£10.1 161.617.6 162.5+£9.5 0.04 961
Weight (kg) 65.4+14.1 64.51£12.3 67.31£9.5 0.36 701
BMI (kg/m’) 244+34 24.6%3.6 255+2.9 0.85 434
ASA class 1 9 (30.0) 11 (37.9) 7(24.1) 1.31 .520
2 21 (70.0) 18 (62.1) 22 (75.9)
Surgical Surgical site Right 8(26.7) 14 (48.3) 13 (44.8) 3.34 189
characteristics Left 22 (73.3) 15 (51.7) 16 (55.2)
Level of spinal >T5 5(16.7) 5(17.2) 7 (24.1) 0.98 913
anesthesia* T6~T9 20 (66.6) 20 (69.0) 19 (65.6)
<T10 5(16.7) 4 (13.8) 3 (10.3)
Transfusion* Yes 1(3.4) 0(0.0) .01  >.999
No 29 (96.7) 28 (96.6) 29 (100.0)
Operating room temperature (C) T 17.27+1.06 16.8410.94 17.17+1.23 3.36 187
Duration of anesthesia (min) 135.50+27.24 138.1£18.05 136.72+31.57 1.14 326
Duration of operation (min) 96.67+28.48 95.00+16.31 95.86+29.19 0.37 .690
Blood loss (mL) 545.00+278.34  572.41%203.36  568.97+203.72 0.94 .626
Crystalloid (mL) 635.00+£198.77  663.79£210.82  634.48+223.03 0.54 .587
Colloid (mL)" 620.00+£351.01  606.90+286.21  577.59+302.54 0.64 725

Total amount of fluid (mL)

1221.67+£420.12 1291.72+368.44 1212.071£470.31  0.85 433

*Fisher's exact test; ' Kruskal-Wallis test; ASA class=American society of anesthesiologist; BMI=body mass index; Exp.=experimental group;

Cont.=control group; POW=pre-operation warming,.
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Table 2. Differences in Body Temperature Preoperation and during Operation (N=88)
Exp. Cont.
30 mins 15 mins without Sheffe' or
Variables POW* POW" POW* XorF bonferroni
(n=30) (n=29) (n=29)
M=£SD M=£SD M=SD
Pre At arrival preoperative area (C) 36.96+0.31 36.86+£0.32 36.94+0.23 0.99 375 n/a
operation Entering operation room (C) 37.06£0.35 36.91£0.34 36.92£032  1.84 .165 n/a
During Immediately after anesthesia induction (C) 37.03+0.37  36.81£0.37  36.82+0.38 3.16 .048 n/a
operation 30 mins after anesthesia induction (C) 36411036 36.21£0.32 36.06+0.32  8.12 .001 a>c
60 mins after anesthesia induction (C) 36441045 36261034 36.16+037  3.91 024 a>c
90 mins after anesthesia induction (C)* 36421046 36.141£0.37 35991036 1020  .006 a>c
120 mins after anesthesia induction (C) 36.41+045 36.09£0.27 35.97+0.31 8.54 .001 a>b,c
At the end of anesthesia (C) 36.25+0.36  36.04+£0.33 35.89%0.36 8.58 <.001 a>c
*Bonferroni correction (p <.017); Exp.=experimental group; Cont.=control group; POW=pre-operation warming.
Table 3. Differences in Body Temperature during Operation (N=88)
Variable Source of variance X Degrees of freedom p
Body temperature Time 357.19 5 <.001
Group 21.53 2 <.001
Groupxtime 11.64 10 310
Intercept 1,600,610.41 1 <.001

Aol Bl x) ghtth. Tt m] $= 308 A0 3}
oz

ol& HH30& e A7t 2R 15 e A 7R 2

o} A7 ATl 2 AL §ofgt o1} YiL(=357.19,

71 F @ Apol7k YA T(F=8.12, p=.001), AHF 14 2
7308 e A 7H2 o] 2R Al2o] F-o5HA w8t
ok ok = 3 0% A9) Aol 308 $& A 7He 23
158 ¢ A 7he o, 222 AR L= Fogt xHe) 7} 3l
9131 (F=3.91, p=024) AtE 774 A3} 302 22 A 712 20|
Rt Aol otk vH & F 908 A2 Kol 5
B 308 4% A 71 258 4% A 71 2 2T e &
23tk 2pol7F QST (=10.20, p=.006), AH% A A3} 305
5% A 7 ol tzFHr Fol5H E3dh vk fE &
1208 A 2-0] 20| 2 HH 308 % A 7He 2B 15E 54 4
7+ F NRT-E 498 2pol7h 9T (F=8.54, p=.001), AF
FHA AL 30R e A7 2o 1BE A 72 2 Hx
THT Fo5HA Ao 8kt nhE F& Al A& AolE
BHIE & A 72 2R 158 e 7t 3 H2ats 5
AH o §ol5t31(F=8.58, p <.001), ALF 774 A3} 305 5
& A 7he Fo] it F o8] ETH(Table 2).
3. M 29 = & H229 HEl X0

308 4% A 7He &, 158 4 A 7k 23 229 4
% % A 2.2) W3}t 2fo| 2 AT 2 A3} Table 33} 2},

p<.001) Al i 7+e] A= §-0)3t xpo]7t 9l ok ('=21.53,
p <.001), A7k} 3 7He) 3 B AF-G-2 T A 2 0= F-2f ]t o]
7} 9 th(’=11.64, p=.310)(Table 3).

re
e
4

£ HFus 13l AR SAE Yo R
30, 158 5] a7 7h& A-§-o] AA|Z die] || =
AIE wotst A
EeRle] 72 R & E-§5t7] fl8 Xy = St
Y] e B EA F 2 A7Y el 25168
~173CE 1Wd Aead 3 Ao S e R
AR L HAYES ZALSE Leijtens 5[15] A7) &4 2=
18.0~21.07C, Cheoni} Yoon [28]9] 1A &4l 2%
184 CcHOE itk 183l &4 252 21.0T oA &
A8 of gth= G NICE [23] 7Fo| =21l o] HAL AFghS 11
ol & o, & SR AAZ A 3t A Et el 2
T A Mol @ H Tk 57T
2 AFoA = 307 o A 7H oA v & A7
A Bt Ao] 36.0C ol FAEE Aol FlEUe
Cheon} Yoon [28]9] &tof A= 30 =& A 7h2 ol A
oH] fr% 12027 ¥, Becerra 5{22]9] dAtollA= 30& 4
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& A 7t oA =& FE Aol Hat A0 36.0C TS
2 Ueht & Aot o2 A YRt o] 308 &
7h didAHe] AR ARG M 9 & F 7 A
Ho] xfo| 2 gt A o2 Azt B AR - %
t A% o] 56.74| 2 Cheon} Yoon [28]9] Aol A B+t A
¥ 73.34, Becerra 5{22]9] A tollA] Hat A7 72.84| Hh
I, A7 MY T3 2 Ao A T5 o442 16.7%2
o] H|3l Cheon} Yoon [28]9] A-of| 4] €] A7t 1 €]
T5 0]/40] 80.7% < A& & W] Uo7t &5 03T H, Atk
HA7F 275 015TH AHF A|l20] 8173ttt gt Frank
511019 45 XX oh= A o2 AYzbgct. ®otopg, &
Aol A= 4=& 5 Barkey S-lineg ]88t =} 7}-2-31} Bair
huggerE ©]-8-3 A 7] 7H& F 742 742 A& 8 4
-85t §HH, Cheon} Yoon [28]9] Aol Me &+ HAE,
Becerra 5[22]9] Aol A= AR 7H2 Ea g7 7F B
A& A&ttt o= F7HA] o)) & F 7 A HE W
&ot= Ao AAL oY &yt 231[29], & &8 Ha Rt
A B7] 7h& A-go] B Al 5ol B aatHolet=
Warttig 5[30]9] J+Z2 & R A3t}

T3 308 & A 7k 23158 & A 7R 2 vt
R A7 S A20] 36.0T oS Ao, ti=
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