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Clinical randomized controlled study on perioperative body
temperature protection in caesarean section*

Yan-dong Gao, Jin Gao, Yu-feng Guo, Rui Luo, Bu-rong Bian, Bo Liu
(Department of Anesthesiology, the First Hospital of Yulin, Yulin, Shanxi 719000, China)

Abstract: Objectives To investigate the effect of perioperative thermal insulation on maternal hypothermia
during caesarean section. Methods A total of 120 patients receiving cesarean section under spinal anesthesia were
randomly divided into two groups (n = 60). Patients in group S were kept warm by a warm coat for 30 minutes
(40 degree) before anesthesia. Patients in group C (control group) did not receive any thermal protection before
anesthesia. Body temperature at the 30th minute before anesthesia was measured as baseline temperature, and then
was recorded every 15 minutes until the end of surgery. Blood oxygen saturation, blood pressure, heart rate and
tympanic membrane temperature of the two groups were recorded. Results The baseline temperature was (36.6 + 0.3)°C
and (36.5 £ 0.3)°C for group S and group C, respectively. There was no obvious difference in baseline temperature
between the two groups. Body temperature was dropped down at the end of anesthesia in both two group, with
(36.1 £ 0.2)C in group S and (35.4 + 0.4)°C in group C. Patients in group C experienced more dramatic decrease of
body temperature compared with group S (P < 0.05). No significant difference in hemodynamics between the two
groups was founded. Conclusion Warming up for 30 minutes before anesthesia can prevent the dropdown of body
temperature for women undergoing cesarean section.

Keywords: cesarean section; spinal anesthesia; body temperature

Wk B < 2017-11-15
*ILETH - P MR RIS E (No : 2014jh-20)
[ EAE7EE ] X, E-mail : yandongg@126.com

- 75 -



R B EE 2 Ak

5 28 &

RV AEA AP ORI , Ml B R e —Fh i
DLR RIS I RAE ", IR R P AR AR RS
G BFH AT Y SR, 5 RRIE AT R R I —
SERIR I, Ml T R AR 2 g, HR AR A
A BT AR R IRAE S I RAETEAR R AR
BFCHATTZ R " BARANRE B 7 R
PRI BRAR R, (EAT ) bt AT A B R AR Gy
BOMCHR o A4 B JRR e e DXL A SRR I v 75 | RS P A
RSP IR B B FDRT r BC R e, e T
AR S8 A AR A AR AR E B LA
FEAP LR P RS IE S AR AT (AL FE AR
g B IIE, R IRE T AR PR AR v T
W), TN —Se s SRR | AKARFRR K R
SN, B T HE T PARK L, SUBARAL ]
SRRIHIBRA , Tk 7 R IR . ik,
EHVOT 1A AR BRI R GEH] TR ™ 8
#, MR JPEREA PRI (fFRIZRR ) A1 30 min JF
IR TARGIELA W . APTTE 2 H AR5
MEZ PRI IR R GERE TS S 4F B TR AR A R . 55
— HRPPAS TR Ao A R

1w

— g Bt
BEER 2016 4F- 3 H 2017 4 5 H & Bet5iiE 7= 1y
U120 6], A4 18 ~ 40 % PR AT IR H AT i T 37 )&
HEBRFRIEE BB (IRIRJE >37.8°C) F1 (5% ) FA7E/RY:,
GBS e A, B ARTTRTEE (BMID) (EET
18.5 ke/m’ B T 36 ke/m®, HEAG HUR IR . #he 5
W WA AT 2O HIE ™
12 44

120 ] FE W REHL A A HELL (C 41) Fnscsidl
(SH), B4 60 6] HAEF AW ERIBCE HLAY IR
it , A2 BRBERT 30 min B ORI 5 5056
ZHAERREERT 30 min FLIEZ AR ( Bair Hugger 810 %
PRI R AN 850 BURE K45, S Arizant BRI AT FRAHE] )
40°CTRAL I, FETFARME RS ) SFAE T AR B Ol Al o 427
WH, —HIEATFARE, ZREHDRE NN
A E R B BT RA . AT I i R B e PR T 2
DS, BE AR IR E B EE 1.
1.3 FHik

PIAT i A 5 R AT A1 kO T4 e 37 °C
TR FLIRMAE AW . B 2GR, L, Ly 8¢ Ly, L, %

1.1

MEZKF R A AL AT Bz 28, D0 Y ek D)
PR AL L RE 10 mg+ 25 KJE 10 pg. BT
HPERITE T, ~ Tk, ARABRYERE, LI T T
37 °C B FL IR SH MRS T 500 ml+800 w g 1] F2 il 2% 1% i
TE, EEHIICO) S0 bR SR R (Y 25% . i JLEX
RS 37 CRUZLIRFNAARIE 1 000 ml, AR HE
BT E R 10 ~ 20 U, FEEAE-RHEAMT
I K s g A 3R K 2 7 1 000 ml,  FLR AL
T 37°C,

— RGOSR, . R B E AR AL
(BMI), B&EFEPKEMAE (Spo,). 03 (HR).
B (SAP) KEFSKE (DAP ). Sk AL ff
HIRMIEET (B, ET ~ 100 g, HiINEZE
f A BRA F] ) Wi, FRBE IR AR e i T e R 1
SEAE 22°C (ABNT THE#R I 7256~ 94 W Fnbrifi ik
MUK )o T4 B IERR T 30 min M FELR A, T, (2
BRJE )y Tiss T Tus M Ty (43510 0 JE BRI 15, 30,
45 J% 60 min ). BLAN, ARJFEEE AL ERE E AT
(PACU ), FESLAYTTFAL KIS & Wrench's 36 : 0- T} ;
1- B F AN E A W4 (R TCTE N 5 2- R —4ILA
RABE ; 3- ZHNNBEHHAZ 2 SR EIE ; 4-
LG AUABEL " PORE B R MRS Hom's 3L 5{HF
PEATPEAR « O- FORERERYYS , 100- ANREZLSZ bt ", il
AREAEA A R R S 2N Sk, 540, M8
FERIESr = 3 HUNZET 12,5 ~ 25.0 mg WRAFIEIAYT .
14 Sit=EFH*E

BAE K SPSS 18.0 Geit#ift, R
PR = briiE (xxs) Fon, HOEBN e Rt ak i
TR0, HHEERRILR (%) F#R, R
FH xR, P<0.05 hESAESHHE X,

&R

FH— A F R

JITE AL 5 G ST . P — ookl 2%
SSRGS NDOGEHE . WIS A R AR
i Shapiro-Wilk MIRXAF| EZ&53 4. SpO,. HR. SAP
1 DAP 5 21 8] I 22 53 FLisk 2 BBl 24 7 SERIE Y 25%
ZNCILER 1), SIS TIE Y 1500 ml AHA% I
et P A A P 24 AT BRI DT BT, 2 I R
JEE R T2 R (P=0.10 ),

2.2 WAMKRLE

SHH CUL T, Ty Ty Ty K Ty BRI IR,

2

2.1

- 76 -



%527 10 FEAR, G5« R BAARR AP A I PRBEHL IRAF 5T
#z1 WA—RERE  (n=60, x+s)

IRTAER KR/ HR/ SAP/ DAP/
ZH 5 F=A
A 1% T Vg H fom (kg +m’) ml S0 (¥ /min ) mmHg mmHg
CH 20.1+59 779+ 133 164.8 +7.7 28.6 +3.8 1760 + 50 99.2+1.2 844 +63 1124 +10.2 71.6+73
S 284 +6.0 81.4+11.0 164.1 + 8.4 30.17 2.6 1735 +49 99.1+1.3 82.1+7.1 1155+8.6 73.4+09.1
{8 0.372 0.907 0.275 1.525 1.597 0.438 1.795 1.8 1.195
P 0.712 0.370 0.786 0.136 0.119 0.662 0.075 0.074 0.234

KRG MRS T 00, 4558« ORRIRFE 5
HRIEA 25 (F=116.3, P =0.000) ; QW4 E mk
BA2ZS (F=401.6,P=0.000),S 4% C 4IRS,

AR IR RCR AT 3 @ S 45 C HriRIE s #aig
25 (F=23.65, P=0.000), U3 2 FIfftE.

%2 WASHESEITKESEER (1260, Txs)
215 g e2q T, T, T, Ty T,
S 2 36.55+0.23 36.54 +0.27 36.45 +0.31 36.35 £0.34 36.23 £0.35 36.15 +0.30
CH 36.40 £ 0.21 36.38 £ 0.22 36.12 +0.31 35.73£0.33 35.52£0.36 35.44 £0.31
37.0 AHFFEUESE , BREERT 30 min W AR IR T HEEE
VAT R ) PR R A B AT A 20 0L BH f2 H A 7= 1A T e
§3“' FERHMER AR A A o JERTRIIR s e, BRI
%3@_ PRI A S A R R PR E R AR R ", R
ﬁ FFURET R R B2 55 28, ANF ST e X Ao ik .
B 355 - T CE RIS, BRI TR 0 O TR MR
— AR ST, AR IR AT, R AR P EE B
B0 . THEHE S HAD GG B RO R T BT
’ ‘ ’ TS
Fsf 8] /min

WE WASEEEREETN

2.3 WAHEMEZEERILR

PR KA e B FE R, C A FEM R A RN
40% (24 ] ), SHFEREERN 10% (66 ). Pl
FEM KRR, ZRAGIFEL ( x'=4.800, P=
0.029) ; C HFER AL ARG T S 4.
ie
FEIAR AR IR PR T AR B DL e, R
& BB R AR ORI A IR SZ FLAT XML s 1 22 ol
o LA FHL IO I AR ) — SN RO R 1 R R
A ATt K T S R I AR G, BT S ot R B ot
IO A K= 08 % A B 11 A A i o
) 25 ™, R I AR SRR 19 AV A Y S il A 5K
F PR AR HE TR H A A2

3

TEFARBAERTINE R TR LS, (FRTE
C AT TR FAREMERT 30 min B FH B AR5 5
JREALLSF- T A BEL LB BRI AR — 25 (0 R B, xRS
SERTABFFCARAE " N IR AR AT TR
TR R R AR, B TR ANTE A 7R R IR 22 A 8 il
T B LR AEAR PR B B N A AR A — SR
() PTEAE BB i R 3 AR MR N R, (H ¢ 1A
AR AT NI, RIS 60 min N[% % 34.6°C,
TS ZH R BRI A AR F) Gl 15 it el A5 — EL DR
= 36°C, A5 HORN 25 " FFiESE, 74
JE P B IE T IERRET 15 min FFUA LB SR EE, B
JERE N 43°C, BREIT AR IRE ER .
FIREAIBLA] « (O PRI I g R L AR
Huly - SNEBIREEREIE , DB/ TRLE PR A A i AR
T 5 QTERRES AT AR i TR VA Y 7 AR AT RERS 107
LR SO A S AR ), (RURAEASHE

.77.



R B EE 2 Ak %28 %

FEHFIFARABIUESS, 7845 W 5250 ok i — 2B RS
AMFFEH 3 S — A BRIE SR TE SR Y & A W] BRI S 1E
WHEZRRFA K, A S I Rer s 2 R ZHERR

DA 9 BIF9E 3 78 R S0 DR IR AR A 255 [ 22 1
AR BREL S, BUTWICK 45158 & B, AR BBt
T ORIRAL BT S R A 3800 2%, TAEXS BRZE Uy
47%"'. HORN ZE[HFFE L 7R, ZERRIERT 15 min T
URFR  RTRLER B  FE AR K AR 3R R 13%, X BRIy
60%"" . AMFIEH, FERRM KRR 225, HZ
BRI A SRR T 5 FER I & AR R 10%, hiTEXT
MR FE AR K AR 40% .

g LTI, AEAT B RIE 0 7 A R R I
30 min B HRRR A AT ORI T AT LASE A S T
PAIR T BRI AR A

& £ X #k:

[1] SESSLER D I. Temperature monitoring and perioperative
thermoregulation[J]. Anesthesiology, 2008, 109(2): 318-338.

(2] B FEBDE . FEARLARBAIFERE (1. hRes 2w
SRy 24k L 2016(3): 218-221.

[3] CARPENTER L, BAYSINGER C L. Maintaining perioperative
normothermia in the patient undergoing cesarean delivery[J].
Obstet Gynecol Surv, 2012, 67(7): 436-446.

[4] CARE N S. The management of inadvertent perioperative
hypothermia in adults. national institute for health and clinical
excellence: guidance[J]. London: Royal College of Nursing (UK),
2008, 21(6): S1-S21.

[5] BERNARDIS R C. Perioperative warming with a thermal gown

prevents maternal temperature loss during elective cesarean

section. A randomized clinical trial[J]. Rev Bras Anestesiol, 2016,
66(5): 451-455.

[6] BOET S. Factors that influence effective perioperative temperature
management by anesthesiologists: a qualitative study using the
theoretical domains framework[J]. Can J Anaesth, 2017, 64(6):
581-596.

[7] MUNDAY J, HINES S J, CHANG A M, Evidence utilisation
project: management of inadvertent perioperative hypothermia.
The challenges of implementing best practice recommendations in
the perioperative environment[J]. Int J Evid Based Health, 2013,
11(4): 305-311.

[8] EHZ: . AR IR IR R TP IE T A R AR B9 [ C .
P AL AP A 2 15 J A [ TR S P A R AR 2L
2011: 4.

[9] WRENCH I J. Comparison between alfentanil, pethidine and
placebo in the treatment of post-anaesthetic shivering[J]. Br J
Anaesth, 1997, 79(4): 541-542.

[10] HORN E P. Active warming during cesarean delivery[J]. Anesth

Analg, 2002, 94(2): 409-414.

[11] YOKOYAMA K. Effect of administration of pre-warmed
intravenous fluids on the frequency of hypothermia following
spinal anesthesia for cesarean delivery[J]. J Clin Anesth, 2009,
21(4): 242-248.

[12] Bpk . SR AT PREEETE B AR AR PR HIRCRBTTY [M].
I < AR, 2011: 62.

[13] De BERNARDIS R C. Use of forced-air to prevent intraoperative
hypothermia[J]. Rev Assoc Med Bras, 2009, 55(4): 421-426.

[14] 4R, FiEHE . MRS EE = R R (1], BE2FLs
&, 2016(2): 371-373.

[15] BUTWICK A J, LIPMAN S S, CARVALHO B, Intraoperative
forced air-warming during cesarean delivery under spinal
anesthesia does not prevent maternal hypothermia[J]. Anesth
Analg, 2007, 105(5): 1413-1419.

(5 i)

- 78 -



