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Research Progress of Perioperative Hypothermia and Intraoperative Intervention Measures
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[Abstract] Perioperative temperature protection plays an increasingly important role in accelerated rehabilitation
surgery. This paper reviews the concept of perioperative hypothermia, risk factors, impact on the body, and
intervention measures to provide a reference for establishing a standardized, comprehensive and systematic
perioperative temperature protection process.

[Key words] perioperative period; hypothermia; body temperature protection

PRI R N EE Y A A R R —,
RIGRIT A BB . 1B AR
Bt RiE N (37. 01:0. 4) °C o ARG E
T — 5 Y B P RE X S 1, E R IR
TR 288 RGLRE RS E i RO AT AR T
TSN, ML R % 0 138 R AP SR B 11
AN AR R T ARH WL RE, H LT
SURE. fEE. MEBKMAFALKLE
SSRGS, 26%F90%55 N AEAT 3
FRE KA T ARFARAR" .

1 BARHREERRE

B ARSI AR IR, & O 0 il AR
F36°C. 34.0°C-36. 0°CREEELAKIR,
HR A 50%-70%. (AR 34°C
-30°C, EJERMAE=30T",

2 ERBREENSEESE

2. RN . 72 T B AR s
X VEH TR IRARS S . HEA
ATH B PRTE = 3 5 R Rk B4 (1 T
e RIEZSW I FA BAS T #hZei
5 YRR B NRE, T
AR ST AR AN BE S B B A R AT
WA, BEFCRI NIEEY. B2SKJE KRR

A N 3 B R AR MR A D R 2=

2 2FARE=ZR. —WBHT, RZ
TR FEEAE22-25C 0 T HHTFRK
P AR S TR G LR AT &, X% AR
BERAE i RFARE=RMETF21C, AR
I R R Ik 37N, 2 R RLIB AR AR I 2 ik
R E K

2. BEEHR IR ZR . B4y LAARIRL IR T X
REBATEE. WWRREN, B4 LIRS
PRERIRRUR, [ R AR, daf 2. A5
S IR, YA 55 HAR DA AR R I 5 4k L 451
FEEBY))AEF AR FER G R AR
&, AR R AR LI N50%-70%" .
S NARUFERAR, 6 &K, IR,
EIRRLE, HAERMEOR . EITETAR
o, B R AR ARIR AT e RA T2, 1%, 5%
I JEARAAR IR A AT 45. 5%

2 AFARFAEK. EREIFRT, Mk
F = AT O RATSIESETkK. HE
g . RATsE&. 2R miEES <
[l e e T R A P N
T FEHFAME, KE MR AR ER,
b NG UL i N SE e T e S

R R R AR LI S IR A B A,
A°C M A B AR, ARt 2 T
£50. 25°C, Mt i N B 2 1R .

2. 5 TAEN G FARERA B8
T AR UG IR TR BRI
PR TR RGOS, B ek
FARE. R SAR AT AR LR, BT
ARAPAEFIRRA. 250 BokkEAT ..

S.EARBRMEENEE

3. 13 UG T Re o AR 2 4
F A 200 PR AR T, 8 P 240 e LA
A JAE PR AL RSBl o AR TR 2 1
INFARIALEG IS E R . LRI
AT AR F RS R 35«

3. 27EA T RE o AR AR 2 M 22 AT
28, oy U )LZR R, A A1 A I W, 3
TN T AAAEFRBE T 5 RIS I 22 A 00 ZR AR PR,
SE WA 75, HEIGLERE, Z A
B 5 R AL AR R R JU LR AL o

3. SHEMIIRE. 4 IR R, I
BIE AT NE; 2AH V. VL XS
XAEHREML R T o R IRIE 2 0 2TV I,
Bk fp £ 2 2 1 D, A 4 2 1 IR MR AR

20

Copyright © This word is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Basic Medical Theory Research

AR S IRICHF R
F2HOH 6 WA 1.062020 4

ERAL: B3| IS (ISSND = 2705-1102(P) / 2705-1110(0)

s /MR EER SRt 2 B A E
T2 1 B AR, AR I 2 400 o) i /N AR P 78 T
R 77, T /MR RGBS SR S AR R
W2 TR, SME ML/ 09 508t 2 kb
M Hofer™ KRajagopalanZe™ N\ Rk
WA TRE2°C, ARk il 2 38 i 16%, 1X
FRE i LIRSS 2 R 2 PRI 0 £ 22%

3. AR R E SR EHT
R, IR T RELC, AREMRIETR 5L
2T FE6%, BARTENRIZRFFICHIIRE T,
HYVAFEREAK, (E2, SULRE, ARz
IR S BEAR, AR i 2R 0 78, 4
& MR A SRBA A, T8 5 RN,
SEA N H BB BRES A T3
il ZENNEEINZ S H I EELER

3. HE BT AR o (R AR R M KN I 7
TR, AT 520 K o P 4848 o MR B T B
L°C, o I3 2 00 R PR 6%-7%"", A Al RETE
— R FIE AR E IR, AW T
RS . 24 ARiE N BRI, AT g S
BAFEAEN N, 5l s,
SCOREEZE RSN o K R] AR
SIS T, SN S R BT ARG o

4 EIRHRIRETE

E AR B ORI 7 35 v Bl R 4
AEF .

4. 1R BhIR 4 o ok B R 4 3 5 />
WF AR SRR S R AT A IR 1 —
P31, $ I I AE SRR T AR
Y. WP R R B S LSOk A S
177 AT PR IR . IR AT RE T IE
77 FE VA BFT 28 % 1A 175 0, 3N TR
SRR R N0, 5°C/h-2°C /", {5
PAHLURIN, AR FH E 3 IR R4
1) ER 2 Lt 3 R (1) £ o R 2B A A e
W B8, (HFARIF IR I B FI3050 80 5
A H A, X AT B8 TR A% O I 1
REARG H AR P20 L3 %, TR MEEE . Pu
Y € R {5 N1 1B N SR O S i e Wi
S 18 F i sh s 7 sUAR L, ZEF R
TFURI FRAR T 720 MR IR 0 & 2

4. 2EFINE . EFINEARAME S
SR BAE S AR HEE . AR IR AR,
Sy NP IRIE AR SNT iR

4.2, R R R: . BRI S
PRI IR RITT TEANRI B A 4k

8% A% O A B N 1 58% ) #4
Y pTMAT O IR IE T E AR
B R OEE TR EIMEAR SR
HR RRHEN SRR iR
SREA . BTPRP ORI, (A
SREAET, BT TR B4 B O, R,
HARATE I RE A THE, ANBET 2
RLFHFIGR . D 2 fels 7 22
TERRAAR . MO TINR . 2 E
FGAT, NV B 8, 7E TR B AR
PRI R RS T EENEH, LHRE
T RESERBEREERNES. £
Hiroaki 5™ seii v, i HL 1T R betsi
R, A AT PR A iR 2165 CHiiii ik &
TR, RIUIGR BT b 3 IR A B T 4
e IR AN 1 2IRAS, I B AR
FIHEAIAR R (RABTFALAEE
JTATHRACARIB B IR M) @, TERRRE
AT FARBAERI A BB, Rk
VIR B8 111> 500m 1 B S e ¥ A B I A
AR A 37 C R ThE ™ . R H AT
P B e 1 BT AR RN 45 N L TR
BES7, DA AR AT MR

4. 2. 2ARAMT IR IR ARAN IR
TEAAR KBTS R G E. 16
AR K I H L, VARG ST R
8F, BE SRR K B fl (1347
J 8 ML AE A 1T g 2 52 B RE I, PRI
FIPRIR SR . K (A1 R SR A 2 32 e
ARG SR — 3G 7, L2
TE AR 35 [ 52 44437 80 I R 3K B K R
o AR R GRS
S EE AT RE M E AR RS, HE
HIABCEM R R B AR . (REET
DARR 8 T AR A7 F AR WL (A8 [F 2K,
SRR, T8, 2598,

Fo A MR B2 —Florr 2L i 32 3h
A, B %Y
ATHREE. AMREES . IEKIREE, &
I A DIR R BE % 8 f M 4 Hr BBl R
WEEZ O, EB IEARPRIES, 78
AR E MRS, BIETE
T A T FoAth 35 7 ™. Charlotte
RosenkildeZE™ I\ Ny, 1 H 78 iR 4
BEAT— TR AR T CAE — e FERE 4
TR 55 I 1 R PR AZ O LR 06 T B,

T BEAR FEAR AR IR R A e INTES
AN 7R A O B L R P A
Jo 7 BT P RER N, KILREW I
IRARIR T BURE M T BE T B, Js/b 2k I &
TR, A DRI TR B (], 4R AR
FasE, IR AR SR R F TR
A XU, (Rt A U R S (HE, Trene
Brodshaug™" 4 N\ 1 S2 86 45 1 5 Rk i)
A5, AT R A R TT 46 304381 5,
2 ORI A IR X T3 5 iR i AIC S A A AT 285
o WERRNR ST T g A 3 2
T A R, (R 45 R R REAE B 2B
% J&IXAN T g 55 AN R B 12 1 A B AR
FRRAS Bl R BE T & R AR K, il
Xof S A TN R s N BEAT ELBOAT AT A
—ERRERNRZE . MR R AN
o3 BTN RE M 22 57 o A SCHkARIE
Q0% FKI G TR PR S8 A B LI P A 10 S
W, R RSN S bRt n]
AR SIE S el a2 P e p
17 N B3 AL J B 34T - 4
HY, R R TE T R ) I, B
JEBEA BTG .

5 NG5

Al 2 BN AR A A AE, KR E
B A 2 A AP T o FAT, B AR
Z BT AL B R I R FE T 1H
LA B — B BRI KR4 v, TREZ
T AREFBAR L, HATBCA X
RN BRI E AR ERES . F. TR
T PRI ESEHEMTE. R &
THD PR ORI A o QT A0 2 L A R 1 A I
AP, ARt — SRR

[5%5 3C K]

[1IMooTa S,Lockwood C.Effectiveness
of strategies for the management and/
or prevention of hypothermia within the
aduTt perioperative environment. Int J
Evid Based Healthc.2011;9:337—345.

[2]Sessler D I.CompTications and
treatment of mild hypothermial[J].Anesth,
2001,95(2):531.

[3]11:Sessler DI.Perioperative th
ermoregulation and heat balance. Lanc
et.2016;387:2655—2664.

CATBR R A0, 7 T 7 B R B F K

Copyright © This word is licensed under a Commons Attibution-Non Commercial 4.0 International License.

21



FAEHE S IR ICHT R
F2LEOH 6 HeRA 1.0€2020 F
SRR B3| TS ISSN) & 2705-1102(P) / 2705-1110(0)

Basic Medical Theory Research

B A P IRERIR R £ X R H &
[JOLD. B W45 4751 -16[2021 -5-12].
[5]0shvandi K1,Shiri FHZ,Fazel MR3,
eta.The effect of prewarmed intraveno
us fluids on prevention of intraopera
tive hypothermia in cesarean section
[J].Front Neurosc,2014,7(2):8-14.

(1%, KE#, iz, 4.4 5 M
AJE BILK & ARRIR B IR A [0,
4P 78 28 F,2010,45(8):714-715.

[7JLONG KC,TANNER EJ, FREY M, et
al.Intraoperative hypothermia during
primary surgical cytoreduction for adv
anced ovarian cancer:risk factors and
associations with postoperative morbid
ity[J].Gynecol0ncol,201 3,1 31(3):525—530.

(81 A 7 A H R i 5 F AR H6 LRk S
Ax E & e 0] B E # 6] #7201 1,
8:186—188.

(91 5. B F A # B AME AR IR B
W BB 0. AR E B R R R
%,2013,23(21):5378-5380.

[10] Jana D, Petr K, Marketa B, et
al.The influence of deep hypothermia
on inflammatory status, tissue hypoxia
and endocrine function of adipose
tissue during cardiac surgery[J].Cryo
biology,2014,68(2):269-275.

[1113NF45. 70 A m i R Bk A Hr il m
I % AU AP T AT R B AR R R R
BoJ) f EiR Y 2 %,2021,16(4):352.

[12] Hofer CK, Wom M, TavakoliR, et
al.Influence of body core temperature
on blood loss and transfusion requirem
ents during off pump coronary artery
by pass grafting:a comparison of 3 war
ming systems[J].J Thorac Cardiovasc Surg,
2005,129(4):838—-843.

[13] Rajagopalan S, Mascha E, Na J,
et al.The effects of mild perioperative
hypothermia on blood loss and transfu
sionrequirement[J].Anesthesiology,2008,
108(1):71-77.

(1415 T #, 2 1 % % B K
R IR B & F R 3P 10). K 37 £,2007,
5(4():55.

[15] Nussmeier NA.Management of
temperature during and after cardiacs
urgery[J].Tex Heart Inst J, 2005,32(4):
472—-476.

[16]Petrone P,Asensio JAMarini CP.
Management of accidental Hypothermia
and cold injury[J].Curr Probl Surg,2014,
51(10):417-431.

(171 T #H 0. B R IE L
RIER B 0] 2 E B F4:%,2001,4(4):
226—228.

[181Pu Y, Cen G, Sun Jet alWarming
with an underbody warming system red
uces intraoperative hypothermia in pat
ients undergoing laparoscopic gastroin
testinal surgery: A randomised contro
1led study. Int J Nurs Stud. 2014:51:
181-189.

[19]Lasater M.Treatment of severe
hypothermia with intravascular tempe
rature modulation[J1.Criti Care Nurs,2009,
28(6):24-29.

[20]Hiroaki N,Motohiro N.Usefulness
of warm fluid in acute burn resuscitat
jon:an experimental study in dogs[J].
Tohoku JExp Med,2005,207(2):149-155.

(21 130 7k 22, ¥ e ok . 3 [E) 00 A 20
A R R B 22808 R ()LD
W [E i 2,201 0,23(12):1083—1088.

[221Rak J,Yu JLLuyendyk J,et al.
Oncogenes,trousseausyndrome,and cancer
—related changes in the coagulome of
mice and humans[J].Cancer Res,2006,66
(22):10643—10646.

(2317, 5 #, DIl R A BB+
B F A AR G R A AU B R AR L0,
o [ {8 R ¥ 407,201 3,13(8):985-991.

[24]Nieh HC, Su SF. Metaanalysis:
Effectiveness of forced—air warming for
prevention of perioperative hypotherm
ia insurgical patients.d Adv Nurs. 2016,
72:2294-2314.

[2517K o 1% . B A H % o B 3
B o 45 8 B A R0 E R ER K
£,2020.

[26]Rosenkilde Charlotte et al.Eff

icacy of Prewarming With a Self—Warmi
ng Blanket for the Prevention of Uni
ntended Perioperative Hypothermia in
Patients Undergoing Hip or Knee Arth
roplasty.[J]. Journal of perianesthesia
nursing:official journal of the Ameri
can Society of PeriAnesthesia Nurses,
2017,32(5):419-428.

[27]Irene Brodshaug and Bente Te
ttum and Johan Raeder. Thermal Suit or
Forced Air Warming in Prevention of
Perioperative Hypothermia:A Randomized
Controlled TriallJl. Journal of PeriAne
sthesia Nursing,2019,34(5):1006—1015.

[281Warttig S,Alderson P, Campbell
G,Smith AF.Interven—tions for treating
inadvertent postoperative hypothermia.
Co—chrane database Syst Rev 2014;Cd
009892.

[29]HirvonenEANiskanenM.Thermal
suitsasanalternative way to keep pati
ents warm peri—operatively:a randomis
ed trial.Eur J anaesthesiology.2011,28:
376—381.

EEE T

% 5 A (1994—-), %, %k, 7T b L
EWA R LB A RS RS
Bl ARIBRY EERY.

F 4B (1996——), %, 5%, 7 4L L R
TR BT R R
) RIBRY BB R

EA(1995—-), %, %, AL EFAA,
BT A ik R R @ AR
AR BRI

BiflEE:

K #EA=(1970—-), B %%, 7 b & AR
FAEFEE AR R T KRS
AL EA K F A LB A FIF, TAEED
LA R BB AR, AR /B LB
FoBA K, E205 09 BRI R TAE P,
BB AR, BT @A — T ik,
Myl UG R REE A8 KN URER . S RER
INIRERE 3R T A B AR R RSB
W B AR —R, B R BB
F A5 — M FH K R X204 F SCIIK &4
T EBRR 6 R, RS A F

22

Copyright © This word is licensed under a Commons Attibution-Non Commercial 4.0 International License.



