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Effectiveness of Ephedrine for the prevention of postoperative shivering

after general anesthesia

Chonrat Kantanabat
Division of Anesthesiology, Pathumthani Hospital

Abstract

Postoperative shivering after general anesthesia is a common side effect among patients
with increased oxygen consumption. This event may increase the risk of myocardial infraction,
acidemia, and discomfort for the patients. Therefore, this study aims to compare the efficacy
of prophylactic ephedrine and a placebo for the prevention of shivering caused by general
anesthesia. A randomized control trial of 108 patients with an ASA status of 1-3 had surgery
under general anesthesia. The patients were randomly allocated to receive normal saline (n=54)
or ephedrine 9 mg. (n=54) intravenously. The vital signs, tympanic temperature, shivering score
and side effects, i.e., hypertension and tachycardia were also recorded. The results revealed
that the incidence of postoperative shivering was significantly less than in the ephedrine group
(p=0.006). The number of patients with a score of three on the shivering scale was significantly
higher in the normal saline group (p=0.020). The mean tympanic temperature fell in both groups
and more significantly in the normal saline group (p<0.001). Therefore, the prophylactic use of
ephedrine is effective for the prevention of postoperative shivering without causing any major
side-effects.
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0 (none) = no shivering noted on
palpation of the masseter, neck or

chest wall

1 (mild) = shivering localized to the

neck and/or thorax only

2 (moderate) = shivering involves gross
movement of the upper extremities

(in addition to neck and thorax)

3 (severe) = shivering involves gross
movement of the trunk and upper

and lower extremities

nsdifinmzmunidusesu 1-2 Wnsshw
Tnevisgivisguann force air warmer fagaumiail
38 pem@aldua MnARNIERUIEUIERU 3
Tin33n1978 Pethidine 25 1n. MnavanLions
ﬁﬁaaﬁﬂﬁyuﬁwmﬁﬂmﬁuLLasﬁuﬁﬂ%yjaMa
Atuiinaglimsuinlunguaiupurienguveaes
dwfthonduluguasoiiveriheileussiiiunzuuy
modified Aldrete score > 9 AgLLUY

111



112

ghsidriunisidanarseiuauidnuuumsamelulsimenuiauyusiil (n=108)

LNEUINISARLIN
- ASA 1-3
- 1$%un1s informed consent

\

K LNUIINISANBaN \

- Ufjsasitnsnide

- uNgeRRTY

- BT < 36, >38°C

- Tsalnsegd Audulaings
- BMI > 30

Qﬁmé’mﬁ,ﬁmﬁam > 500 maj

q

n=108

AUAIEARUNILADS

v

v v
Tasueilnsu 9 un. I§suthinge
(n=54) (n=54)

N\

Aaseviteya (n=108)
- gmgiiny
- AMERUNIEY

- AMEUNINGa U

- AUABINS LYY NYIAIENUNIEY

/

UM 1 drdudunaunsidninaiy

nsAATIEdayanIeEn
guRnsainnzmumadluiaeilszuns
sgiummiAnuuuisanevesmsanwneunii
wuilu 26%' Awiungudszyinslagsinue
A16IUINTNAAOUTBEAE 80 a1 OL 0.05
AMUANFNssETIERsNaNSaraz 21 Mudauile
drop out $egaz 10 AwlaTuugidn3uide 54
Fefongy Jnszidayanislusunsudnsogy
n19aiid (SPSS version 14) Tayasioiilos

(continuous data) axgniinauslugualiedeuas
ALD8aLULNIATHIY (Mean+SD) UALYINg
AAseiUTeuiisuseninengy dmsuteya
NgeLUUUNALYadRA t-test lunsdlfidnng
nszaeiuuliun@ld Mann-Whitney U test
Uoya categorical data ViN1TIATIwvlagld
Chi-square test Wag Fisher exact NM15LATIZN
Wisuileuradaiiiinsadnseaing 2 ngu 14
ANOVA Tnafinnunszauiisdfgn1sana p<0.05

J Med Health Sci Vol.28 No.2 August 2021




HaNISANYI vhlvvesgflhousiazngulsmuindanuunnsaiy
Sunufidnsnidetoum 108 98 wis  egnaifddymsedfluFes oy e i

Junqueaes 54 519 uwagnguatuan 54 518 d9uds aelluianie ASA classification was

ansofanulUaudugamsinuldiomn deys  Ussmveamssingin dauandlumned 1

M13199 1 Jayaiuguveidniiidy

Normal saline Ephedrine p-value

(n=54) (n=54)
mquﬁ'a + doudsavumsg @) 36.7+6.4 39.2+5.9 0.491
L
- N 23 (42.6) 25 (46.3)
- 978 31 (57.4) 29 (53.7) 0.642
hwiingaads + daudeavumnasgu Flani) 60.8+9.5 58.1+9.1 0.830
duguade = dudsiuunasgiu (wuiuns) 159.245.6 160.346.1 0.774
fuihnaneieds + dndsauuinesgiu @lanfu/ues) 23.7+2.8 22.9+3.1 0.392
ASA
= 33 (61.1) 34 (63.0)
=l 15 (27.8) 15 (27.8)
Sl 6(11.1) 5(9.2) 0.861
USTLAMNITHIAR
- ORIF with plate and screws 37 (68.5) 35 (64.8)
- ORIF with K wire 17 (31.5) 19 (35.2)

ms1afl 2 deyaiieafiunssingn
Mean + SD
Normal saline Ephedrine p-value
(n=54) (n=54)

S¥EIAINITANYT (U7) 75.7£15.2 77.8£17.6 0.310
Uinnsidontigayde (@adans) 102.6+20.4 103.8+21.1 0.433
Usinauansthild @adans) 525.7+30.6 521.4+27.8 0.282

NA590 2 nudtsgezattunsssiu uenseiuegnsiivedAgneadin idienlasu
AusEn YSinadeangyideuasUSinuansin  deauazdIuUsEneuvediioniadeingsl

nlasulusewinnsiidinvesisassngulifianiy

J Med Health Sci Vol.28 No.2 August 2021

113



114

A15199 3 ToLANAINITHAR

n (%)
Normal saline Ephedrine p-value
(n=54) (n=54)
muzqquﬁmaﬁw (hypothermia) 20 (37.0) 3 (5.6) <0.001
NENUIFU (shivering) 18 (33.3) 2(3.7) 0.006
nslden Pethidine 8 (14.8) 0(0.0) 0.013
pauld 91138 3(5.5) 2(3.7) 0.452

NM15197 3 lelFeuliisuniae
qmwgﬁmaﬁwaqﬁ%aaaﬂa;uwud'mq'uﬁlm”%u
Normal saline 1innMzammginiesunniy
nauillsi3u Ephedrine aesfifoddamaaia
(p=0.000) weNand Famuinguild¥u Normal
saline famgnumdunevdnisssiuanuidn
uazHpInseN Pethidine Tumsdnwinnignumay
1 nnInguitléiu Ephedrine aensdloddny
N9a@dF (p=0.006 wag p=0.013) Imawujmq’mﬁ
1§30 Normal saline fgifinisainnzmundu
mendsnsseiuaudn 18 s deludiuaui
1l 10 Teflsgfuamnumunduliisunss (shivering
scale 1-2) uag 8 518 TsrAUANIMUIAUTULSS
(shivering scale 3) Aaslasun1ssnuInae

Grade 3 0:| 8

Pethidine Lilafiarsaunniugfugamginie
Tuvazffionn1suudunuinennisnuny
duiusfunnzgamgiinies Tasgumgiinie
\aBvnziFuilonnsnuduegil 35.3+0.5
osriwaLdea dnlunguiiléddu Ephedrine finnaz
vundunendsnssefunnudan 2 91 Gaems
vududuius funigeamginieng uiy
Tngsta 2 518 fsefuainumunidulasunss
(shivering scale 1—2)11Jﬁ;§ﬂ1817i§1’@ﬂﬂ13 Pethidine
Tums$nwnnemundulunguiiléisu Ephedrine
lofasananseiumLsuLsveINIEIIIEY
wuiinguiild¥u Normal saline fiszduaa
MuNEUTULIINIINguALAEU Ephedrine agnadl
Tlodfaymnaada (p=0.020) Fauandlugud 2

O Normal saline
B Ephedrine

36
| —————

0 10 20 30

E: Ephedrine, N: Normal saline

40 50 60 (n)

JUN 2 sEAuAUMNIEUTENIaNgNNlAsU Normal saline fiu Ephedrine 1 PACU

J Med Health Sci Vol.28 No.2 August 2021




--+-- Ephedrine

MBP (MMHG)
00
o

—m— Normal saline

MINUTE

*p<0.05 unpaired t-test, #p<0.05 repeated measures ANOVA

JUN 3 Aadowazadiudsauuninsgiuresnnudulainfifsusuaivaeindnse ninanguilasy

Normal saline iU Ephedrine

mﬂiﬂﬁ 3 LLamaﬁqﬁﬂLaﬁaﬂaﬁmﬁuiaﬁm
Vot Wmﬂmwaamiiuwmmsaﬂ Aade
mwmuiawmaam 2 ﬂamuawumﬂma preop
athetmauly 2 929 16un Fasusnie Frsundifl 5
Fuduszezainendenislavediemelanay
97l 2 fo ndsNBuFRREYUsTI NI

J Med Health Sci Vol.28 No.2 August 2021

25-30 usilungudilé¥u Ephedrine 2gmuin
Usanauuniif 15 mLaﬁlasuanmmﬁuIaﬁmqmiw
nauléu Normal saline agnsfitiodiaymseadia
(p=0.040) Fuduzramdsanlien Ephedrine
Hunan 5 unit Lifithefitlenusiulafingsies
quaodlREsnY

115



116

% --+-- Ephedrine
* %
90
20 P %
70
60
50
40
30

HEART RATE (BEAT/MIN)
I

20
10

—m— Normal saline

* % %

MINUTE

*p<0.05 unpaired t-test, #p<0.05 repeated measures ANOVA

JUN 4 AnnfeuardulonuunnnsgIuvesdnsimssiuvesilaiiudsunlaaeidnseninangui

175U Normal saline wagz Ephedrine

1N3UT 4 AnadsvesdniIMTFuves
wilavesis 2 naundeadstuAadsnuiy
Todin wuirdidngatuniondsnisssfuauddn
pg19%nlau 3 90 AeYmasldvievremela
(U7l 5) Fremdsanasiingnge (il 25-30) uag
Prauiiil 75 1Wusulufaniii 85 ifesaniing
T%en Atropine auifusndugnsemdeundanile

wazifutsiiguasiuanenuaay udlungu
#l#5u Ephedrine avnuindvsfidadesns
madurealaganitnguillsiu Normal saline
agafitluddnyyneadia (p=0.032) Uszanauuniii
15 Fadurrmdsainlien Ephedrine Juan
5 uit lifthefifisamsiuvesilagavion
udasliensnm

J Med Health Sci Vol.28 No.2 August 2021




--+-- Ephedrine

37

36.5

36

35

MEAN TYMPANIC TEMPERATURE (CELSIUS)

—m— Normal saline

MINUTE

*p<0.05 unpaired t-test, #p<0.05 repeated measures ANOVA

JUN 5 Aadeuardiuleiuuinnsgiuvesamaiinevaefnseninenlasu Normal saline e

Ephedrine

93U 5 wuhmemdansss fuasan
tympanic temperature amaqﬁqaamdw’?}aamaq
ohailifodrdnymeadifdausuniii 15 feaoandy
lewteurvgamaiineunsssfuanuian (preop)
widlerUFouifiuszninanguiilesu Ephedrine
uaznguitlé¥u Normal saline wuinnguiiléisu
Normal saline ﬁqmmﬁmﬂaﬂmmmdméuﬁ
143U Ephedrine ognadlfaddamsadnnau
Wit 35 1Wudily wdsanundiil 75 1Wusily
gaumgiiniodufiuualdugeduisasngy &
aonAdesiy anesthetic time AoiurieigUae
flunnenaauuarBudilueglukosiniudi
gauniiviosaandntuiosirsia

aAUs8Na

AMgrUNFUNenaINTIEiuAuIEn
Whunmzunsndaunnuliies InsAnwduiuuIn

J Med Health Sci Vol.28 No.2 August 2021

Aeafunistesfunaznissnuniizdangn
Tutlaquuiinisfinuninudn Ephedrine @uinsa
Josfunzgaumgiinmemuazlinigss fuany
$anle?* Ephedrine Wuldifuuszdiluns
dunnusiladislugtheffanzausuladin
Tuvauzeidn [Husfunaenideniinszduia o
(I} B receptoriﬂaaaﬂqwéﬂi”ﬁu receptor
IngnsaaznseishuUaeUssam postgangllonlc
sympaﬂ@hciwﬂaﬂruxepmephnnequmu
N13ANEIV0Y Jo agAalz® WUl Ephedrine
a1u150ann15in hypothermia letaglunsesu
svUUUs¥a M neuronal sympathetic Wilinnsua
ruxepmephﬁneuazepmephnne%dﬂéhkﬁzmu
brown adipocyte #1u 3 adrenoreceptors ug
TutlagtudilsifinsnwiAeaiumsld Ephedrine
Tunstesfunmzmmdumendnisssiuany
SAnuuuiiienie nsfnwifesnismaudd

117



118

Ephedrine awsadasfunneznuniduniends
msszfuanuiandadunaserieanainaiiy
gampiniealduiely TunisnwiiFonld
Ephedrine au1a 9 un. esnniduruine
Aldduunilunisinwinnganuduladini
Tuszyinmsidanaglunsfnwifeafunsld
&1 Ephedrine Aeuwtiwuinduvunaiilivinli
\Rnnnzunsndeusioftheluzesrudulaings
wladiuda® nmsnwiinuinnislsien Ephedrine
luawn 9 un. N1INaEAEDAMINIENFINT
MwnaauaansnangtAnisalueannzumdle
(p=0.006) Tnglaifinathafssisunsadlodiouii
nauAIUANLaTAnAINABINISY Pethidine Tu
ns§nwnmeruduasetditudfynisada
(p=0.013) wenani Ephedrine §3a11190
anAnuuLsesamzvunduliagaziiulian
naulé3y Ephedrine wugthefifinnzmundu
seiu 3 euninguillé3u Normal saline 881
fifoddnieadd (p=0.020) ilefiasanIs
Wasuuasesszuulvadeladin wuilsiinne
Ausulafingavsednasduiisusesldsunis
SnwFeliiileudlunnnzdinan dwiudeya
mesnugauniinielusenindvinmsseiuanuian
wuInguilldsu Ephedrine flgaumaninieanas
WegndinguaruAueg 19iided 1Ay n19aia
(p<0.001) LWULABIAUNITANWINOUNUI®
wonanil Seflnrsfinen™ fiwudn Ephedrine
figvddestumsaduldendeulugiasiiuridn
laparoscopic cholecystectomy, abdominal
hysterectomy &g gynecological laparoscopy
wilunisinuniloUanisaladuldeniouves
faaeengulifinnuuandstuegedifoddy
NERA

agnslsfinnu Jadediisndestunisiin
AmgnumduMendsnsseiuanudandeditade
duq 8n oA 01 naEndiaTieTaun mslsansth
videduuszneuveden gumgiiviesinda B
lunsnwilfiniseuaugumnivesiidad 22
garwaldea sraznamidaliiiy 2 $alug
USinuanstiflilufiaesngulaifauunnsag
AusgrsiidediAyniseda @deidonusunaliiinn
wazlifinslidenuazdrulssnouveadennauii
Haanengy fetu Tunskndndisuudunde
nslfansiusinannn msdedenysunamn
9198 Waliiin15anaUeesEAuYT Ephedrine
TunszuadennazUszansnmlunistesiunne
vunduanadld Fsansiimsinuiisidalungs
fuaeildsunmakidariaduisnuiutu fns
Fedonunnnin 500 wa. W¥uastusinamnn
videildadudug uanssanmsinuiilediu
Ustlovdungihesnnty

dyuna

n15len Ephedrine Tuvuin 9 wn.
VNNMRDALERAMNIENAINTTEIUANUTANLUY
Th3uneansnang UinisaluayAduguLss
yosamgnumdulilaglifinnzunsndouisuuss

nnAnssuUIEAA
vovauAny Urennvulun1s@nyiil
dydiuwng Adygneuia Aasunwng uag

v

M0 ARl INg U NsIHN NI

5& o))

'
| o o

Y881UIANUFLAINBALIN DI UI T T U
15

=

J Med Health Sci Vol.28 No.2 August 2021




LONFAN981989

1. Tunprasit C, Dusitkasem S, Khakhuy C, et
al. Efficacy of post intubation
dexmedetomidine infusion for prevention
of postoperative shivering.Thai J
Anesthesiol 2016;42:139-48.

2. El-Deeb A, Barakat R. Could ephedrine
replace meperidine for prevention of
shivering in women undergoing cesarean
section under spinal anesthesia? A
randomized study. Egyptian J Anaesth
2012;28:237-41.

3. Pravitharangul T, Karnjanarachata C,
Areeruk P, et al. Single bolus intravenous
ephedrine attenuates reduction of core
body temperature in patients undergoing
spinal anesthesia for arthroscopic knee
and ankle surgery. J Med Assoc Thai
2020;103:134-40.

4. JoYY, Kim JY, Kim JS, et al. The effect of
ephedrine on intraoperative hypothermia.
Korean J Anesthesiol 2011;60:250-4.

5. Pravitharangul T, Koopinpaitoon W,
Kraisen R, et al. Ephedrine and propofol
for induction of general anesthesia can
decrease intraoperative hypothermia in
patients undergoing plastic and breast
surgery: a randomized, controlled trial.
Asian Biomedicine 2015;9:379-85.

6. Gullhas N, Tekdemir D, Durmus M, et al.
The effect of ephedrine on maternal
hypothermia in cesarean sections: a
double blind randomized clinical trial. Eur
Rev Med Pharmacol Sci 2013;17:2051-8.

J Med Health Sci Vol.28 No.2 August 2021

10.

11.

12.

13.

14.

15.

Daabiss MA. Ephedrine-dexamethasone
combination reduces postoperative
nausea and vomiting in patients undergoing
laparoscopic cholecystectomy. Int J Anesth
2008:18.

Wuhrman E, Clark M. Use of ephedrine
foe the short-term treatment of
postoperative nausea and vomiting: a
case report. J Perianesth Nurs 2011;26:
305-9.

Sessler DI. Perioperative thermoregulation
and heat balance. Ann N'Y Acad Sci 1997;
813:757-77.

Sessler DI. Perioperative heat balance.
Anesthesiology 2000;92:578-96.

Dulloo AG, Seydoux J, Girardier L.
Peripheral mechanisms of thermogenesis
induced by ephedrine and caffeine in
brown adipose tissue. Int J Obes
1991;15:317-26.

Crossley AW. Peri-operative shivering.
Anesthesia 1992;47:193-5.

Bhattacharya P, Bhattacharya L, Jain R,
et al. Post anesthesia shivering (PAS):
a review. Indian J Anaesth 2003;47:88-93.
Kiekkas P, Poulopoulou M, Papahatzi A,
et al. Effect of hypothermia and shivering
on standard PACU monitoring of patients.
AANA J 2005;73:47-53.

Buggy DJ, Crossley AW. Thermoregulation,
mild perioperative hypothermia and
postanaesthetic shivering. Br J Anaesth
2000,84:615-28.

119



120

16.

17.

18.

Eberhart LH, Doderlein F, Eisenheardt G,
et al. Independent risk factors for
postoperative shivering. Anesth analg
2005;101:1849-57.

Pisitsak C, Virankabutra T, Deewong K, et
al. Postoperative hypothermia: incidence
and associated factors. Thai J Anesthesiol
2011;37:93-103.

Kranke P, Eberhart LH, Roewer N.
Pharmacological treatment of postoperative
shivering: a quantitative systematic review
of randomized controlled trials. Anesth
Analg 2002;94:453-60.

J Med Health Sci Vol.28 No.2 August 2021




