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ABSTRACT

Aims and background: In addition, Magnesium is administered intravenously, epidurally or intraperitoneally.
Each of these methods may have different effects in different surgeries. In this study, we seek randomized clinical
trials that the preoperative magnesium administration was compared to control group and included studies
evaluating the rate of chills as the main variable and outcome. The main purpose of this study was to evaluate the
effect of preoperative Magnesium on the prevention of postoperative shivering.

Material and Methods: This article was a systematic review of all quality articles published at the end of 2020
with the keywords Magnesium, chills, surgery, prevention and search in PubMed, Cochrane Central Register of
Tested Controlled EMBASE and Web of Science databases. Were.

Results: In the initial search, 3294 publications were identified. 64 articles were included in this study. The results
showed that the incidence of shivering in the Magnesium group with IV, epidural, intra-peritoneal injection was
significantly reduced compared to the control group. Complications were also found to include complications
such as extubation time, length of stay in PACU, serum Magnesium concentration, nausea or vomiting, sedation,
pruritus, hypotension, bradycardia. Significantly less than the control group.

Conclusion: Preventive use of magnesium can reduce the severity and number of chills after anesthesia as well
as other complications after anesthesia.

Keywords: Magnesium, Shivering, Side effects, Anesthesia

P Please cite this paper as:

Dehghani A, Parish M[Evaluation of the effects of magnesium in the prevention of shivering after anesthesia: A systematic
review study (Persian)J Anesth Pain 2021;13(1): 28-40.

Corresponding Author: Masoud Parish, Associate Professor of Anesthesiology, Department of Anesthesiology, School
of Medicine, Tabriz University of Medical Sciences, Tabriz, Iran
Email: masoudparish@yahoo.com

ON—213)3 § (21508 (830433 03]


https://jap.iums.ac.ir/article-1-5580-en.html

1101 )lgy | o)Ladhs (10 3)93 03) § (X041 (DY) (,alc Asliling

Siloiaw (5 59 90 AxSlao K 3o 3 o 38 3 (S el 33 0 o O 31 (w3 9

*'&,; Sgrun ' Sand Arwle

Ol e e Sy pole olSaily ¢ Sy 0aSLiily ¢ gt 0,5 ¢ gt Hboliwl N
Ol s G (S pole olRidle ( Sip 0Ll ¢ cdiggm 09,5 (ostmm Hluiils Y

VPoo V]B 1byr iy gyl VPoo [ANNY: i3 G, WAANY/Y el o g b

ouS

Lagig; ol 5l S o aS 99500 5925 (59 S50 L gl ecsom 9 J510 590 dm oo e ml 2 09dle 180 g 4
it 33k b sl alos TS Jlss 4 La oy 0 il 5 dinles Jlas] Gidisee olym Jloasl jo 1 (Sslite &5 o iilss oo
i Olome an l) 55 e a8t w Al oo (Sllllae Jalit g il 00,5 aiglie wall 09,5 S Ll Jos 5l 8 oo oS 45
33 oo 3 o 5 3 el 53 s 5 B esie 8 (bl allias (ol (Lol i S e () Lol sy
LaoslsadS LYY Jlw slpmil 5 oot ols g oS L ¥Uis alad 45 9y Sl g0 g9 5l adlia o) :Ld sigy 9 Slg—o
s PubMed «Cochrane Central Register of Tested Controlled EMBASE sl s polus 10 g 6 pSig (o>, o5, o juio
o g Web of Science

15 o 350 A8 05m o)1 5l oS ls an saslrS acdlllae sl o adlie S it SLulis 4, 23 FYAY wa sl oo o iLpasdly
5 2o syt 50 Ll Ao alS S 09,8 d S (g lobime (lime a5y S e Jgat IV G5 L o e 09,5
i T LI Ly 5 €545 oot (g Slile PACU o coldl i Jy b ysemnbisinST lsj (3ot (o s 4 (i ie
il oal (155 S (s loline D jgo S0 09,5 A S 605 93l jLs8 el LS

o=t Pl b e 5 (st 5l e 5 S 5 ot el A somie 0l e e et Sl Al Sty ool il (g pmS aoes
23,5 (gt

st o5 (2158 ) e ee g aalS sloolg

B I I Y SRS -3 VPSS PRV [PPSR gV E g S asle ol ccul i las e Jae lasoygs jo 5,
= e o e w5 2 des Sl O—See g 93 2l s ST LS w Tl

Q‘)"‘ ‘).)).4.: a).:),u é..u).: ’951; olim.:‘b ‘L.‘Ti“:f’ o..\S..M.sL) ‘6‘“5’&1" 05; ‘L_q‘“’}e{‘" )L\.M..a‘é 4w).> \)M Jsﬁ.m.o OMS}
masoudparish@yahoo.com : S g S Sy

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]


https://jap.iums.ac.ir/article-1-5580-en.html

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

cplaib oo oo dolar by )l5 wlallas lgie
ol=S g Meta-Analyzes13 4 sly ol wl , o a_sllas
Bl ! sl s em0,8” JLso Cochrane glocal,
PubMed .Cochrane Central Register of Tested sLaosls
sl Ls Web of Science s Controlled EMBASE
i3 90 A 9w o) S dgase e VeV JL
Ve 4 5 glie i )5 b 4 By
o Sl mallin L5 0ss S sy | 9og sasd Sl 45
L as was aslllas ool o)ly (Ve g dig-d Bio Lay
adlie (ol 4 99,5 ce Do shyls adlie cnigi 5o 38153
A 3509 9955 Lo lene )l 4 (VL aog (559
GBS g s (bl et ¥V oy ailflas 3 b
slaoley Tl Jlio Lo o Byl o S0iS 5 oo L
52975 5l e ) 5 Gl 45 g (LAl (ol
hlem 59 (m9)ld g L Loigylo Ly aslie o o e
| aisb acals 5, (ool 5l e 99y e LT 45
cems oyllew ol o aS | Sllas Lo .em0,5 b))l
oS )8 o)y B o sl b (2l s
03,55 55 3, a5 |, sl paslllas L s S B3>
1y oo, 5 amulie Lodgylo Lo 1) (SThem pm e L 5 0
(69, 9—0 Ll 155 51 Laools pizmon Lo pmn S BA>
g o )y 0 o ay Lol (gl canl ie Sl s

=S Bis gl Ol Slalllas

o 990 sely
g Joe e L ol a5 59 Al A
W8S 18 ceges (hgge ot 45 (e (sl
o= 5 s oS bl e o 5 b is Lo
L hae (ras sladl Jilse Lo (lsS o0 |y o
gt 2 4SSl (gl ailligy Lag s L
b 53 1y 5 (S Olie Lo 0355 )1, 8 (ooges
Slawi ;51005 ()l Joe jlam 5 (o2l sLro g0
Ol 5 993 S Gt (lej 0z 50 5, a4 e
Oley omadsl o ) o Lo ol oais (5555, (IS

HVsb pley Soe g o b sles DS 3g g0l
Slalllas )3 Jos 5l o 5, Jhs Jalse (lye 4 2

DO L)AA—
g’
Lol

& .0
<99

slsg)lo
gy (.
osls & o L8 3 Jllle S j0 a2 ol |y oSl
Iy 5 Olime oo a5 0l s aallan ¥ 3l oS 5
Ml jaslie Lapbite , 550 mols e o ials
Lss La bl S ocal Jdo ool 4 ol (S oy
=iy adsl mols a s o losgy aslas v > ol
olste a5, Ll o a8 Slalllas 1 (55l 0o S o
odd (b))l (il (B)lee L angl slavly 5l S5
Laosls ol o sy caS Vol o () p ol
AS G et b oyl b Lol sais b))
oo s =Ssle 5o odz e 5l 8 o
AR )_)5,0 Lr>|)>
hgsl esam 9 J210 ©)90 dn p e ool 1 0gdle
=l plaS e a8 098 o0 9 g JSb L
=l Jlsl ol Sglae Ol 51 o lgs o L g,
Jlss a Lo ol 5o Mo iled Jloel (o lizee
25 2978 45 i (B0l (il slp aloj |,
Aol 0o, S awslie val b 0g, 5 S Ly Joe 5l |8
Ole—e an |y 5,0 e a5 o il o (Slllae oo g
o=l ol Bup S o bl Lol asly g e
Sl 5o Joe 5l I3 pmieie ;51 (b)) asllas
B = 5l e 5

PLITIY
Jdos g a0 Ly Sl 55,0 S aslllas

ON—213)3 § (21508 (830433 03]



https://jap.iums.ac.ir/article-1-5580-en.html

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

olass «ladllas plw 10 5000 LSy J =S ¢ adzlow
OB v ) (2 sl oats (3155 5,0 L e
o Lol ot ales (8155 5,0 59, a8 s sls Lebl
Aol 1Sl 3d Ly wais )15 ol alol 4 3840
OB s L o0y s Lol il i jg, 4 S
Mo o Sl w U oo o5 olod &Yoo), bl
od— g 93 o= Lagx 1) abogy o SLedbl L 55,0 4
=l ez ol bl sl Olem ady 5 asols uly
g OB b [ eiad Bdo aalllas 5l (b
Ay ¢ el Sl d 00l 0l WY LR plod ool Sl
Wby (S5 g oS i)l ploj 4 adlie 7 sl
RPN

g 8 TVl mools Joli oo b, wlallae
YO L0 IV 5 gms Lo VWVF) pjuie Lgdl 5l a5 VYoo
O llas VY o Jlygonl 595 Lo T Pd_sllas
VoA g T e V7 jo o Sgh Sl 5,5 L PYA
Ao 00,5 S8l o (adFlone ¥ oo e plw 50,k
9,19 Ggi—m e Ll L 1) o s Sy lalllas
Lo 1) pmiete 7928 of) Gmaizr aalllas 99 1000 5 4l
Sl oaizlow ails IS Ly ataly o050, awglio po
PO g 55 45 d9ad ;58 iz Wb et Sy
ol 4l I8 s VoV F w5 oo ol oY las
aS OYlae plw o sl oois 53 solaiwl 0,50 (59,0
Lag,ls ol el sai o)Ll T oas3lw asls IS 4
o3 s cwl oo ol pdione jeiS 4l IS )
Sladlas ;o Jlie job a sowl oo is oyl oS
2 ol sl sl o e Sy ) (L
58 e (S il &8 5k o e Slalgas 5l (6 e aslllas
052588l LB slag)ls (3lwglo &8 b o Sldlla
el oo eolaiwl o g

4 25 S eild 0 lalllae 8IS sloas 45 L]
e plonl 5928 gy dm amg Lo (o095 5 Sl
J=8 e 4 TV Gy 5 L oo 09,5 50 55 59—
CLZA0 /¥ pdad cad) cbl iald oy

11€01 )La o) a)Laids 110 2)93 03)3 § (1043 (g} (—alc slilind

bl yo 5,0 ST edloes 5 Olse 4o (212 5l oy
Lo catly oa 55 Jae o 51 L (il i i
Lo oS oolicisl (22 e 50 (o ada (o T 5]
0395 IS )3 5 1m0 S5 Sgame 1) 5 saldne Gl
Ohlbe @l Gizres Sl (oot 4 Joe 5l o
Gy~ o= OISt el algy oo g el auLiigs b
Sn g Jd o o gete Sbale Jolid a il gm0t
Do o>z 3l e S Gl > Joe
(PACU) gt 5l o slaiudle 5o ,0 ol
&z P9 (5l (B)le—e 5 Gl ylon )3 Sl Bae
Jols o slsnl ools (5 5lamez 45 5 S Laools (5,
Ol (o Sy (G dalllan o ol len Slass
359 =3kt SRS s o5 E53 S ol (s
e 39° e 978 s (o> 9 cooliiul
sy Olge 4o e 928 Gl e polae 590
S L 8l Slasi cpglae 3y plsy Sas 51
Sae @l 5 adgl a7y Gl i e o ke Sl
il 5 oliw,lew 4 (6w Sue PACU o Ul
as |y Leools wgoge o8 5l eolaiwl L sdinsgi 90 . —il>
=y Laosls g oo, 5zl Zewl Glallas 5l e j5-lbo
oo £ 51 i glaalll 3 5, pyet By 0o S
ol 5 L 23,5 (or Lo 0393 (o yiwd 50 (g 0dl

s s gy
12 e 28,5 1,8 )y 030 oaS 12 Lol Uy i5anl
S A el g  —Seal cosms lisfe-Y
A2 oo i |y g JoB Seal e ) sy lade

5 Coad 0 olwlid aJlas YYAY wJgl s (o
5 i easlbuS asllhe ol jo (b (b5 L
G |y SYLae (5 S Jgd puianilys 45 L]
09,3 90 y 2 10 5, ) ol e a S asoly s Slslas



https://jap.iums.ac.ir/article-1-5580-en.html

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

S Camd) 392 S 09,5 5l S TV o e 095
ot ool e Lol (12 = F £+ #4 + 29 CT720 oo /AY
R 4 T S L LIPEI) JUI] NI S | JPN Y [y - YYY
g g Sl ez Ly (A12 =0 ¢ ¥F Ve (CIZA0

(P12 =+ <+ YE ). Y2 LCTL %30 ¢ - QA lad Ca )

(sl 5

—i30 ol e, )l 5l 0,50 ¥ TV Wl VO o
T—2 0 S)lom g2 90 V) jo g Cwload 35S
Slo ylis Lo aallae o sl —adual )] Laog,S 51 S
Camd) Ol 0929 (510 o Dglai Lgg S pp 4 S
cza (A2 =+ ¢ AV -YA0 CL 730 ¢ ) ,0F (bs
D8,S 158 —ise plyT oy ai 09,5 o (ol aalllas
09,5 1o 3w plyl o, aia S0, 5 el aallas S
09,5 > aS ol 5155 6,50 5 el YL ey ko
Q0,5 0,155 easile (Bl asllas £ el YL S
D,la dg g (gl mime Dglii 4 S

o
IO o )5S iyl aalllae VY o
) 391 oS TV 5925 Ly 5o 09,5 50 590 Oliee
ad Lol (12 = « s ¥o—o Y0 CT7A0 o [FA (,Los
N s e ) cbla sgmg gl Ly Sl
OS5y s gz Ly (£ 12 =+ $/F5 - £,A9 .CI 40
G2 =« ¢ - YY=1 55 CLZA0 ¢ VoY as o)

Hlis cdl
LS00l oot plssl aslllas Y& o s L ol
Camd) 09— sl Slslllas aan o S 59, o0
e g (L 12 = «c oY VA=) CI 730 /) o, s
e by dzgi Ly 09,5 5 Jdlodi g a0 (ol
O yb—id c 8l i las VO o o id cval b ;e
Gl 3mex 5l ey 9 slid Lol coul oois 5158
Sis walsdlas 5l oe0 Ve o ad cod asllas 0,5 »

Jheosl G5 «(YVYF =n ¢ 20 = IV ¢ -0F-+/Ya9

SYV =TV ¢ FY- Y CT A0 /Y (s cu )
790 ¢ - 2f (s Ca i) 00y, J2o 5 e g (AAe =D
318 g g (= VVYe 212 =VF ¢ FY - a8 T
2= f5- V)0 CIZA0 6,0 sy a3) Lade
o, Y ol 2 aS as el ,S3anp5Y (=AY

D9 Sy o g0

sl P)lee

Ogliginst yloj

Ll TTIOC S )8 050 (mloj 5 F o
gl slzers by b3 5l 6 )ls oime gl aalllas ¥ yo

PACU o cwldl Wuw Job

3 OF) 050 ;s Ladg)ls 05,5 d G IV o0 juio
P=lFeaadory | olis

o a0 (o0 o aLE
sy 05,5 oolaiwl IV o juie jlas” —db lol 579 o
2 o oo LB gLl L 5l e s 15 S
slog  Soslal il 09> Joe 5l J—8 L aclale
St il ol oy Sl ol 5 et
cble (555 aoly ) ad B 2l (5590 5l aallla
s abogr e oo ngi sy (s 003 5 Sg— We
J=B j5b d p e 09,5 po cbale o lese b po il
SBld 3929 (g B (Seal g 09 VL 2y
(F12= Ve e oo YA=o 00 CTZA0 ¥ ¢ S5lee BH5)
b ol (e (a0l gaz (ilr )5
mloais ()15 2los )l e )3 0aisS ety e

El il b g £ 948
59 59 el s (5,155 b eyl S OF o

ON—213)3 § (21508 (830433 03]



https://jap.iums.ac.ir/article-1-5580-en.html

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

Sgacme yoi| L 0 any |y ol Ll LgsT oS b o
1y il o 31 L a0 Ls (cmiar ooyl pliy oS
R YUK PRYCEIU S0 [P U NPUL Y ARG JK SRR
wotlasl sladaly j9,— il L IV o je a5 0l
ol 6l e 51 ool el 5o L3 |
Ol 45 SlnS aile s 5, p s (5 ae 348
BOUS s 8 o Ysb e Jas oo Ly aiien
8 Az g ojee wnligBl 5, 5l S5l sl b
$O9dtme (ol 0,35 a5 (Shilew ol ogdle 3 S
lempes w5y =B Gl 5l Jds e g 0l
St 5 5l o)l S 9 JLd pob 0 S
i el Gl 3 (Tl mp ;ST (S NS
bl 0529 S5 ge Sliolejl o o sate Ssm L 55
S ol 8l ey ste 3, Pl o o LA Pl
I 99— dlss oo e St lylo A8 L5 5l
S Sl Sl (S 53 Sz B9 glns] (>
45 6855l 05l Glhlan Selussen o ozgi S
warinol 08 oo Jlasl |y 055 8l oul 0o 5l e s
o= sbed LS g L (agoe (—hgke (e 50 S
Bedes alS an olette 9o (it LS s 4
s &yl prlas lapenilSe 5,0 5 35,2 AL
ol eel 5 aias (e e 5l (6 Sty T
Ao 5 g S deST (63w gl 5 (ST By an
el Esly g o s 5 obapmme Dl Sl 5o
APOAS o alilie S Bgye (LI Ly a8 95500 3¢
g Oz st 5l s S sle ,o cl Sl
o =23 Lo ohle sl 05l o0 o jo—ta Lol ol
g 45 Sl 0amd U555 asil de sgaise B
G Al alf el (el o5 s
H05e 800 llen:

ezl 5 5l 6 S ol sl e Gl 9 590 alad
593 am azg Lo Lwog S p5 Jolod g ajod ol
30 pyS e Fo 5l S A S ols i sos plsl IV

11€01 )La o) a)Laids 110 2)93 03)3 § (1043 (g} (—alc slilind

2 095 L8 0,90 0 50 5 95 aline Loy S o (9>

Sgm yeS ahale ;3 v jain 05,5

o ol

S5 e TVl oals )155 asdllas YY o 60,5 (ol
(L12=« o Ae o [85-) CITAD o IAD o Capad) 3,55y
amazgi Loy, S ) Jlodd g aniod )0 (S5l a5
63,5 ol e VY o ois ssal i 958 o
Loog,S oy (HR) ls )y Lol sl oot 355
Oglar HR (gl 51 0,50 4 50 ol oo awslie
a5 00,5 o)l S easledl 0,6 Vo il (g ol
3 5975 5l e (sahalte )3 e 5l o295 s HR
D9 yaS dsllas 3,40

Olie G =90 yobo A IV o fie a5 0l oyl Ls asllae
975 s gl sloa by, 4l was oo a5
599 —os 5l dm pseie 9Ss ge 1 g S
=532 IV e slas Gl ) (sl (2 )l5e
O SYLRe SndS (o) pp iire ¢ 39 ;90 5
—=Sanl aas o lis 4 S 0 jho ol 12 a5 0l
90 sab A IV o e L3l gl o)l 05y (oS
39 s o3Y (g s Sladllae MV ol 6 S as o
Sz bddpgdse (355 50 (S (559 Slallla
dole i caS Lo , a5 3l g 09 00l ou S 4 sJlas
Ol caas blas Ls aslllas jo a5 05 oo ;)

RERRE d)_]o).:
o Slion Slye am alg oo L aslllas o
Webazd S a5 o oIS s Chang vy L3 o laie
3hedsl e wglate Sl o Laas 5l 55 Ll
LT o 5 a0 gt 9 i 5,01 aalS
Ui sl lo 15 plas Lo aS o 0 et oolic_l
os)l_c w._nb; )y |) J)_HS9 (o 0 A_ML‘LA LHOL‘”
Mgy (Sley Cogasme 9o Lo (gomiw (ol 10



https://jap.iums.ac.ir/article-1-5580-en.html

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

IV e a s culools s iy Sladllas g
&z Ohbem 01,5 5 295 JHB b o o e
DSl (=l (gt Jdow 5 4328 aas oo 2alS
S Gl e (sl S L lsanl e seie 457 0,0
Ao ;1A (6 S g 08 S, L wlalllae g ol 55
S8 oo (bl e SN 5 o o see 5

Lol 0¥ ol S 6l

P g o
St e 3 3 L alas 45 (b
e bu“” olE_isls ).‘ H){_.,] <$l—‘°)'9'7-“’ RS \.\_m)L».:
G I Lol o 0o BB 0 S iaghy ol 13
2 ySge ol 8l S et an Jo 5 (oL soge LS
iloslel 5 SLLs S8 a8 i ye VLo (g slaax

3 Ol o9 i sl o eie Dlalg 0, 6L
S92 gl 1) e 599 plpiond e Ll o walyss
O 0 S yg 31 5,5 598 oS MpiS es
lidys p, 8 Lo Yo o) 59y Jgmo sboe ¥ ol lalllae
Ol Ll ccilas 0929 (5 Lol OIS az 51 g (o juio
Wby 0B assSog 1S mjeio 09,5 50 5
Lo by gl ) 5 59— 50 =y J=B aals AV
Yor BIV e lalg a8 o S o ol o8
BVl y 350 55 59 GBS 50 05 e

285 ey Gl e s L (il (2 )l5e 59
Lol el oty o, 3 oy i 4 sl o0y o155
o =i pll A ymis Jes jlamy o ite g2
531 o e 45 sl 00 o0ly s a > Sl og i Lo
SO0S o Vb |y e e Sl 5Lyl
e 09— 52925 Ghles 5o adgl pud z)ls ol Ll
Is £55 L pmaeie i (Vs g JlB 5 b 4y
035 oot Jla ldlomaz 5l 5,0 Elaul Ly
sdal e Jee 5l omoyg0 ,0 LLS)| ol Lol Vel
30 ez ddye ySla il o Sae ) ol oa s
V0l adgngl olge B yae

HR L g55,ls8 a8 0o 57 8155 wladlhs 5l (o5
Homb =¥ B b A pie 59 5l ey
o9 lid Ly HR i ldl as asols las = el
30 6,5 golm Ly e s sl e Ll el S
3 9mbioed Aol (g ol ok am e 095
g oo ()5 59 ol LIV o pie Lo oo
obd BT 4 sl o pmlie L 5Tl S Ly oS
Sty A i (Sl aen Jolt Lo as
on P Sl Seen mal iailes ST s )L

SO0 sl asls 1) sai] o

& S Ao

ON—213)3 § (21508 (830433 03]



https://jap.iums.ac.ir/article-1-5580-en.html

References

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

1.

Mortazavi MMT, Sales JG, Nouri-Vaskeh M, Parish
M, Abdolhosseynzadeh S. Perioperative Cardiac
Troponin I Levels in Patients Undergoing Total Hip
and Total Knee Arthroplasty: A Single Center Study:.
Anesthesiology and pain medicine. 2018;8(6).

Gol MK, Dadashzadeh M, Anvari HM. Design
and implementation of a checklist for prediction of
anesthesia-induced nausea and vomiting in candidate
patients for mastectomy. International Journal
of Women’s Health and Reproduction Sciences.
2020;8(1):90-4.

Gozdemir M, Usta B, Demircioglu RI, Muslu B, Sert
H, Karatas OF. Magnesium sulfate infusion prevents
shivering during transurethral prostatectomy with
spinal anesthesia: a randomized, double-blinded,
controlled study. Journal of clinical anesthesia.
2010;22(3):184-9.

Ibrahim IT, Megalla SA, Khalifa OSM, salah El Deen
HM. Prophylactic vs. therapeutic magnesium sulfate
for shivering during spinal anesthesia. Egyptian
Journal of Anaesthesia. 2014;30(1):31-7.

Abedini M, Parish M, Mahmoodpoor A, Vazifehshenas
H. Cauda equina syndrome as a result of inadvertent
intrathecal  injection of sodium thiopentone.
Anaesthesia and intensive care. 2015;43(1):131.

Lysakowski C, Dumont L, Czarnetzki C, Tramér MR.
Magnesium as an adjuvant to postoperative analgesia:
a systematic review of randomized trials. Anesthesia
& Analgesia. 2007;104(6):1532-9.

Alfonsi P. Postanaesthetic shivering. Drugs.
2001;61(15):2193-205.

Mahmood MA, Zweifler RM. Progress in shivering
control. Journal of the neurological sciences.
2007;261(1-2):47-54.

Liem ST, Aldrete JA. Control of post-anaesthetic

shivering. Canadian Anaesthetists’ Society Journal.
1974;21(5):506-10.

10. Asri S, Hosseinzadeh H, Eydi M, Marahem

11€01 )La o) a)Laids 110 2)93 03)3 § (1043 (g} (—alc slilind

11.

12.

13.

14.

15.

16.

17.

‘b‘)l&oﬁ 9 @Lua ‘;b.ub.c

M, Dehghani A, Soleimanpour H. Effect of
Dexmedetomidine Combined with Inhalation of
Isoflurane on Oxygenation Following One-Lung
Ventilation in Thoracic Surgery. Anesthesiology and
Pain Medicine. 2020;10(1).

Miyakawa H, Matsumoto K, Matsumoto S, Mori M,
Yoshitake S, Noguchi T, et al. A comparison of three
drugs (pethidine, magnesium sulfate and droperidol)
in patients with post-anesthesia shivering. Masui The
Japanese journal of anesthesiology. 1991;40(10):1503-
6.

Choi HA, Ko S-B, Presciutti M, Fernandez L,
Carpenter AM, Lesch C, et al. Prevention of shivering
during therapeutic temperature modulation: the
Columbia anti-shivering protocol. Neurocritical care.
2011;14(3):389-94.

Fidan R, Orhon Z, Bakan N, Celik M. The effects
of magnesium sulphate on rocuronium-induced
neuromuscular block. TURK ANESTEZIYOLOJI
VE REANIMASYON DERNEGI DERGISIL
2004;32(1):11-5.

Honarmand A, Safavi S-M, Salehi M, Habibzadeh
M, Masoudifar M, Nazem M, et al. The Effect of
Magnesium Sulfate on Blood Pressure and Heart Rate

after Electroconvulsive Therapy. Journal of Isfahan
Medical School. 2013;31(255).

HONARMAND A, SAFAVI MR, MANSORIAN
S. Evaluating the prophylactic effect of magnesium
sulfate and combination of midazolam and ketamine
for prevention of shivering during regional anaesthesia.
2016.

Marzouk S. The effect of three different doses of
intrathecal magnesium sulphate on spinal opioid
analgesia. Eg J Anaesth. 2003;19:405-9.

Ozkan T, Talu G, Sentiitk E, Giines D, Ertiirk E,
Sentiirk M, et al. The effect of preoperative single
dose magnesium sulphate on the postoperative
morphine consumption: a preliminary study. Agri.
2001;13(2):59-63.



https://jap.iums.ac.ir/article-1-5580-en.html

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

18.

19.

20.

21.

22.

23.

24.

25.

26.

e gt 31 g 30 31 (8 ySli 30 o o T (w59

Rahimi M. Comparing the effects of magnesium
sulfate and nitroglycerin on the control of hypertension
during and after cataract surgery under local anesthesia

and intravenous sedation. 2016.

TALAKOUB R, SAMANI Z. Effects of adding two
different doses of intrathecal magnesium sulfate to
bupivacaine in laminectomy surgeries under spinal
anesthesia. 2017.

Hemida M. Intra-articular magnesium sulphate versus
bupivacaine for postoperative analgesia in outpatient
arthroscopic knee surgery. Tanta Med SciJ. 2006;1:32-
40.

Sanad H, Abdelsalam T, Hamada M, Alsherbiny M.
Effects of adding magnesium sulphate, midazolam
or ketamine to hyperbaric bupivacaine for spinal
anaesthesia in lower abdominal and lower extremity
surgery. Ain Shams J Anesthesiol. 2010;3:43-52.

Kawakami H, Nakajima D, Mihara T, Sato H, Goto T.
Effectiveness of magnesium in preventing shivering
in surgical patients: a systematic review and meta-
analysis. Anesthesia & Analgesia. 2019;129(3):689-
700.

Hwang J-Y, Na H-S, Jeon Y-T, Ro Y-J, Kim C-S, Do
S-H. IV infusion of magnesium sulphate during spinal

anaesthesia improves postoperative analgesia. British
journal of anaesthesia. 2010;104(1):89-93.

Farias LR, Superlano RR, Rodriguez B, Bricefio GM,
Guedez L, Naveda SR. Ketamine vs. magnesium
sulphate for prevention of postoperative shivering
in patients undergoing general anesthesia: 1AP7-
1. European Journal of Anaesthesiology (EJA).
2013;30:24-.

Rezae M, Naghibi K, Taefnia AM. Effect of pre-
emptive magnesium sulfate infusion on the post-
operative pain relief after elective cesarean section.
Advanced biomedical research. 2014;3.

Pastore A, Lanna M, Lombardo N, Policastro C,
lacovazzo C. Intravenous infusion of magnesium

sulphate during subarachnoid anaesthesia in hip

27.

28.

29.

30.

31.

32.

33.

34.

surgery and its effect on postoperative analgesia:
our experience. Translational Medicine@ UniSa.
2013;5:18.

Mohamed KS, Abd-Elshafy SK, El Saman AM. The
impact of magnesium sulfate as adjuvant to intrathecal
bupivacaine on intra-operative surgeon satisfaction
and postoperative analgesia during laparoscopic
gynecological surgery: randomized clinical study. The
Korean Journal of Pain. 2017;30(3):207.

Alipour M, Sharifian A, Dastkhosh A. Effects of
magnesium sulfate on prevention of shivering during
spinal anesthesia in cesarean section. The Iranian
Journal of Obstetrics, Gynecology and Infertility.
2013;16(79):1-9.

Kalani N, Sanie MS, Zabetian H, Radmehr M, Sahraei
R, Jahromi HK, et al. Comparison of the analgesic
effect of paracetamol and magnesium sulfate
during surgeries. World journal of plastic surgery.
2016;5(3):280.

Modir H, Norouzi A, Pazoki S. Comparing the
efficacy of different classes of drugs for the prevention
of shivering after general anesthesia. Journal of Arak
University of Medical Sciences. 2013;16(3):0-.

Jang M-S, Son Y, Park J-H, Lee M-J, Lee C, Lee
J-H. Magnesium sulfate attenuate opioid tolerance in

patients undergoing major abdominal surgery. Korean
Journal of Pain. 2009;22(1):58-64.

Bae JY, Kim DY, Kim JH, Lee SI, Lee JH, Lee SC,
et al. Effects of magnesium sulfate on remifentanil
requirements for achieving hemodynamic stability
during laparoscopy assisted distal gastrectomy.
Anesthesia and Pain Medicine. 2015;10(2):97-103.

Ray M, Bhattacharjee DP, Hajra B, Pal R, Chatterjee
N. Effect of clonidine and magnesium sulphate
on anaesthetic consumption, haemodynamics and
postoperative recovery: A comparative study. Indian
Journal of anaesthesia. 2010;54(2):137.

Kovac AL. Controlling the hemodynamic response to

laryngoscopy and endotracheal intubation. Journal of

ON—213)3 § (21508 (830433 03]


https://jap.iums.ac.ir/article-1-5580-en.html

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

35.

36.

37.

38.

39.

40.

41.

11€01 )La o) a)Laids 110 2)93 03)3 § (1043 (g} (—alc slilind

clinical anesthesia. 1996;8(1):63-79.

Van den Berg A, Savva Honjol D, NM. Attenuation
of the haemodynamic responses to noxious stimuli in
patients undergoing cataract surgery. A comparison
of magnesium sulphate, esmolol, lignocaine,
nitroglycerine and placebo given iv with induction
of anaesthesia. European journal of anaesthesiology.
1997;14(2):134-47.

Kiace MM, Safari S, Movaseghi GR, Dolatabadi
MRM, Ghorbanlo M, Etemadi M, et al. The effect
of intravenous magnesium sulfate and lidocaine in
hemodynamic responses to endotracheal intubation in
elective coronary artery bypass grafting: a randomized
controlled clinical trial. Anesthesiology and pain
medicine. 2014;4(3).

Ashton W, James M, Janicki P, Uys P. Attenuation of the
pressor response to tracheal intubation by magnesium
sulphate with and without alfentanil in hypertensive
proteinuric patients undergoing caesarean section.
British journal of anaesthesia. 1991;67(6):741-7.

Mahajan L, Kaur M, Gupta R, Aujla KS, Singh
A, Kaur A. Attenuation of the pressor responses
to laryngoscopy and endotracheal intubation with
intravenous dexmedetomidine versus magnesium
sulphate under bispectral index-controlled anaesthesia:
A placebo-controlled prospective randomised trial.
Indian journal of anaesthesia. 2018;62(5):337.

Pinto R. Comparison of haemodynamic response to
endotracheal intubation in hypertensive patients with
iv esmolol v/s iv Magnesium sulphate: Dissertation
for MD (Anaesthesiology). Rajiv Gandhi University
of Medical ...; 2010.

Telci L, Esen F, Akcora D, Erden T, Canbolat A,
Akpir K. Evaluation of effects of magnesium sulphate
in reducing intraoperative anaesthetic requirements.
British journal of anaesthesia. 2002;89(4):594-8.

Jee D, Lee D, Yun S, Lee C. Magnesium sulphate

attenuates  arterial pressure increase  during

laparoscopic cholecystectomy. British journal of

42.

43.

44,

45.

46.

47.

48.

49.

dbm 9 Gal.ué ‘;b.ub.c

anaesthesia. 2009;103(4):484-9.
Shin YH, Choi SJ, Jeong HY, Kim MH. Evaluation

of dose effects of magnesium sulfate on rocuronium
injection pain and hemodynamic changes by
laryngoscopy and endotracheal intubation. Korean
journal of anesthesiology. 2011;60(5):329.

Panda NB, Bharti N, Prasad S. Minimal effective dose
of magnesium sulfate for attenuation of intubation

response in hypertensive patients. Journal of clinical
anesthesia. 2013;25(2):92-7.

Kalra NK, Verma A, Agarwal A, Pandey H.
Comparative study of intravenously administered
clonidine and magnesium sulfate on hemodynamic
responses during laparoscopic cholecystectomy.
Journal of Anaesthesiology, Clinical Pharmacology.
2011;27(3):344.

Park S-J, Cho Y-J, Oh J-H, Hwang J-W, Do S-H,
Na H-S. Pretreatment of magnesium sulphate
improves intubating conditions of rapid sequence
tracheal intubation using alfentanil, propofol, and
rocuronium-a randomized trial. Korean journal of
anesthesiology. 2013;65(3):221.

Aissaoui Y, Qamous Y, Serghini I, Zoubir M,
Salim JL, Boughalem M. Magnesium sulphate:
an adjuvant to tracheal intubation without muscle

relaxation—a randomised study. European Journal of
Anaesthesiology (EJA). 2012;29(8):391-7.

Maulik SG, Chaudhuri A, Mallick S, Ghosh AK, Saha
D, Bisui B. Role of magnesium sulfate in prolonging
the analgesic effect of spinal bupivacaine for cesarean
section in severe preeclamptics. Journal of Basic and
Clinical Reproductive Sciences. 2015;4(1):24-8.

Gomathi M, Sudhakar R. Magnesium sulphate
infusion prevents shivering during spinal anaesthesia:
a randomised double blinded controlled study.
Journal of Evolution of Medical and Dental Sciences.
2016;5(65):4614-9.

Juibari HM, Eftekharian HR, Arabion HR. Intravenous

magnesium sulfate to deliberate hypotension and



https://jap.iums.ac.ir/article-1-5580-en.html

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

50.

51.

52.

53.

54.

55.

56.

e (090 31 o 593 31 (6 Sy 3 0 a0 il T an 3

bleeding after bimaxillary orthognathic surgery; a
randomized double-blind controlled trial. Journal of
Dentistry. 2016;17(3 Suppl):276.

El Shal SM, Lotfy E. Evaluation of effect of
intravenous magnesium sulfate infusion on tourniquet
induced hypertension and pain in arthroscopic knee
surgery patients under epidural anesthesia. Egyptian
Journal of Anaesthesia. 2017;33(1):73-82.

Goyal S, Shrivastava S. Effect of intravenous
magnesium sulphate on cardiovascular responses
during tracheal extubation in patient undergoing
craniotomies. Journal of Evolution of Medical and
Dental Sciences. 2017;6(43):3367-71.

Meng Y, Jiang H, Zhang C, Zhao J, Wang C, Gao R,
et al. A comparison of the postoperative analgesic
efficacy between epidural and intravenous analgesia
in major spine surgery: a meta-analysis. Journal of
pain research. 2017;10:405.

Nie Y, Tu W, Shen X, Yu W, Yu Y, Song X, et al.
Dexmedetomidine added to sufentanil patient-

controlled intravenous analgesia relieves the

postoperative pain after cesarean delivery: a
prospective randomized controlled multicenter study.

Scientific reports. 2018;8(1):1-11.

Casas-Alvarado A, Mota-Rojas D, Hernandez-
Avalos I, Mora-Medina P, Olmos-Hernandez A,
Verduzco-Mendoza A, et al. Advances in infrared
thermography: Surgical aspects, vascular changes,
and pain monitoring in veterinary medicine. Journal
of Thermal Biology. 2020:102664.

Qiu H, Sun Z, Shadhiya F, Arulthas R, Priya GV,
Christopher P, et al. The influence of dexmedetomidine
on remifentanil-induced hyperalgesia and the sex
differences. Experimental and therapeutic medicine.
2018;16(4):3596-602.

Ghatak T, Chandra G, Malik A, Singh D, Bhatia VK.
Evaluation of the effect of magnesium sulphate vs.

clonidine as adjunct to epidural bupivacaine. Indian
journal of anaesthesia. 2010;54(4):308.

57.

58.

59.

60.

61.

62.

63.

Yousef A, Amr Y. The effect of adding magnesium
sulphate to epidural bupivacaine and fentanyl in
elective caesarean section using combined spinal—
epidural anaesthesia: a prospective double blind
randomised study. International journal of obstetric
anesthesia. 2010;19(4):401-4.

Sun J, Wu X, Xu X, Jin L, Han N, Zhou R. A
comparison of epidural magnesium and/or morphine
with bupivacaine for postoperative analgesia after
cesarean section. International journal of obstetric
anesthesia. 2012;21(4):310-6.

Yousef GT, Ibrahim TH, Khder A, Ibrahim M.
Enhancement of ropivacaine caudal analgesia using
dexamethasone or magnesium in children undergoing
inguinal hernia repair. Anesthesia, essays and
researches. 2014;8(1):13.

Mohammad W, Mir SA, Mohammad K, Sofi K. A
randomized double-blind study to evaluate efficacy
and safety of epidural magnesium sulfate and clonidine
as adjuvants to bupivacaine for postthoracotomy
pain relief. Anesthesia, Essays and Researches.
2015;9(1):15.

Lakra AM, Sundrani O, Tandon M, Sahare K, Lalwani
J, Patel D. Magnesium sulphate vs clonidine as an
adjuvant to 0.5% bupivacaine in epidural anaesthesia
for patients undergoing lower limb surgeries: a

comparative study. Journal of Evolution of Medical
and Dental Sciences. 2015;4(73):12680-91.

Roy S, Sri AS. A prospective, double blind randomized
controlled study comparing the effects of magnesium
sulphate versus clonidine as an adjunct to bupivicaine
in sub umbilical surgeries. Journal of Evolution of
Medical and Dental Sciences. 2015;4(54):9358-70.

KoglerJ, Karaman-Ili¢ M, Hrabac¢ P, Peri¢ M, Bekavac-
Misak V. Effects of epidural magnesium sulphate on
intraoperative sufentanil and postoperative analgesic
requirements in thoracic surgery patients. Signa vitae:
journal for intesive care and emergency medicine.
2016;11(1.):56-73.

ON—213)3 § (21508 (830433 03]


https://jap.iums.ac.ir/article-1-5580-en.html

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

64.

65.

66.

67.

68.

69.

70.

71.

11€01 )La o) a)Laids 110 2)93 03)3 § (1043 (g} (—alc slilind

Rashmi N. Comparative study of epidural fentanyl and
fentanyl plus magnesium for postoperative analgesia:
RGUHS; 2010.

Shruthi A, Sudheesh K, Nethra S, Raghavendra
RR, Devika DR. THE EFFECT OF A SINGLE
DOSE OF MAGNESIUM SULPHATE AS AN
ADJUVANT TO EPIDURAL BUPIVACAINE
FOR INFRAUMBILICAL SURGERIES: A
PROSPECTIVE DOUBLE-BLIND, RANDOMIZED
CONTROL TRIAL. Middle East journal of
anaesthesiology. 2016;23(4):449-55.

Nagre AS, Jambure N. Single bolus dose of epidural
magnesium prolongs the duration of analgesia in
cardiac patients undergoing vascular surgeries. Indian
Journal of Anaesthesia. 2017;61(10):832.

Ozalevli M, Cetin T, Unlugenc H, Guler T, Isik G.
The effect of adding intrathecal magnesium sulphate
to bupivacaine—fentanyl spinal anaesthesia. Acta
anaesthesiologica scandinavica. 2005;49(10):1514-9.

Morrison A, Hunter J, Halpern S, Banerjee A. Effect
of intrathecal magnesium in the presence or absence of
local anaesthetic with and without lipophilic opioids:
a systematic review and meta-analysis. British journal
of anaesthesia. 2013;110(5):702-12.

SAID-AHMED HA-F, METRY A, FAWZY K.
Magnesium sulphate potentiates intrathecal injection
of ropivacaine-sufentanil in orthopedic surgery
Il magnesio solfato potenzia la somministrazione
intratecale di ropivacaina-sufentanil. CONTENUTI/
CONTENTS.138.

Unlugenc H, Ozalevli M, Gunduz M, Gunasti S,
Urunsak I, Guler T, et al. Comparison of intrathecal
magnesium, fentanyl, or placebo combined with
bupivacaine 0.5% for parturients undergoing
elective cesarean delivery. Acta anaesthesiologica
scandinavica. 2009;53(3):346-53.

Jabalameli M, Pakzadmoghadam SH. Adding
different doses of intrathecal magnesium sulfate for

spinal anesthesia in the cesarean section: A prospective

72.

73.

74.

75.

76.

7.

78.

u‘)m 9 @Lﬂ.ﬁé L;L:.mb.c

double blind randomized trial. Advanced biomedical
research. 2012;1.

Nath MP, Garg R, Talukdar T, Choudhary D,
Chakrabarty A. To evaluate the efficacy of intrathecal
magnesium sulphate for hysterectomy under
subarachnoid block with bupivacaine and fentanyl:
A prospective randomized double blind clinical trial.
Saudi journal of anaesthesia. 2012;6(3):254.

OKOJIE N, IMARENGIAYE C, EKWERE 1.
Augmented bupivacaine spinal anaesthesia in
postoperative analgesia. Journal of the West African
College of Surgeons. 2012;2(3):24.

Sayed J, Fathy M. Maternal and neonatal effects of
adding two different doses of intrathecal magnesium
sulphate to bupivacaine fentanyl spinal anesthesia
in mild preeclamptic patients undergoing caesarean
section. J Am Sci. 2012;8:435-41.

Bilehjani E, Fakhari S, Farzin H, Yaghoubi A,
Mirinazhad M, Shadvar K, et al. The correlation
between preoperative erythrocyte sedimentation rate
and postoperative outcome in adult cardiac surgery.

International journal of general medicine. 2017;10:15.

Omar H, Aboella WA, Hassan MM, Hassan A,
Hassan P, Elshall A, et al. Comparative study
between intrathecal dexmedetomidine and intrathecal
magnesium sulfate for the prevention of post-spinal
anaesthesia shivering in uroscopic surgery;(RCT).
BMC anesthesiology. 2019;19(1):190.

Sachidananda R, Basavaraj K, Shaikh SI, Umesh
G, Bhat T, Arpitha B. Comparison of prophylactic
intravenous magnesium sulfate with tramadol for
Postspinal shivering in elective cesarean section:
a placebo controlled randomized double-blind
pilot study. Anesthesia, essays and researches.
2018;12(1):130.

Ali N, Mahrose R, Elsayed S. Comparative Study
between Magnesium Sulfate and Pethidine for
Controlling Shivering after Spinal Anesthesia.
QJM: An International Journal of Medicine.



https://jap.iums.ac.ir/article-1-5580-en.html

[ Downloaded from jap.iums.ac.ir on 2025-12-29 ]

79.

80.

81.

82.

83.

&4.

85.

86.

7.

e gt 31 g 30 31 (8 ySli 30 0 o i T (w39

2020;113(Supplement_1):hcaa039. 41.

Zhang Y-W, Zhang J, Hu J-Q, Wen C-L, Dai S-Y,
Yang D-F, et al. Neuraxial adjuvants for prevention
of perioperative shivering during cesarean section:
A network meta-analysis following the PRISMA
guidelines. World journal of
2019;7(16):2287.

Dehghani A, Anvari HMP. High dose but not low dose
granisetron decreases incidence and severity of post

clinical cases.

anesthesia shivering (PAS) and postoperative nausea
and vomiting (PONV) following lower abdominal
surgeries under spinal anesthesia. Archives of
Anesthesiology and Critical Care. 2017;3(2):304-7.

Wanderer JP, Nathan N. Shiver Me Timbers:
Magnesium and Postoperative Shivering. Anesthesia
& Analgesia. 2019;129(3):638.

Jain A, Gray M, Slisz S, Haymore J, Badjatia
N, Kulstad E. Shivering treatments for targeted
temperature management: a review. The Journal of
Neuroscience Nursing. 2018;50(2):63.

Rokhtabnak F, Motlagh SD, Ghodraty M,
Pournajafian A, Delarestaghi MM, Banihashemi AT,
et al. Controlled hypotension during rhinoplasty: A
comparison of dexmedetomidine with magnesium

sulfate. Anesthesiology and pain medicine. 2017;7(6).
Sahebanmaleki M, Ebrahimi B, Eshaghi S, Amiri M,

Moavensaiedi M. Comparison of Different Doses of
Magnesium Sulfate in Prevention of Postoperative
Shivering in Patients Undergoing Spinal Anesthesia.
The Horizon of Medical Sciences. 2019;25(2):127-
33.

erhielten die Autoren NA. Perioperativ verabreichtes
Magnesium verhindert Shivering. Journal Club AINS.
2020;9:22-4.

Shimia M, Parish M, Abedini N. The effect of
intravenous paracetamol on postoperative pain
after lumbar discectomy. Asian spine journal.
2014;8(4):400.

Hassan M, Hassan A, Hassan P, Elshall A, Mostafa M,
Zarif P, et al. Comparative study between intrathecal

dexmedetomidine and intrathecal magnesium sulfate

88.

89.

90.

91.

92.

93.

94.

in prevention of post spinal shivering in uroscopic
surgery.(RCT). 2019.

Sepidkar AA, Damshenas MH, Ghanei M, Haghbeen
M, Vatankhah M. Role of Additional Magnesium
Sulfate in Controlling Spinal Anesthesia-induced
Shivering during and after Inguinal Hernia Operation.
AMBIENT SCIENCE. 2018;5(1):146-50.

Kasem OA, El-Sayed MM, Abd Elasttar MN.
Comparative Study between Dexmedetomidine,
Magnesium Sulphate and Meperidine as Anti-
Shivering Agent Following Neuraxial Anesthesia.
The Egyptian Journal of Hospital Medicine.
2019;75(2):2142-8.

Elsharkawy RA, Farahat TE, Abdelhafez MS.
Analgesic effect of adding magnesium sulfate
to epidural levobupivacaine in patients with pre-
eclampsia undergoing elective cesarean section.
Journal of anaesthesiology, clinical pharmacology.
2018;34(3):328.

Movassaghi R, Peirovifar A, Aghamohammadi
D, Anvari HM, Golzari SE, Kourchpaz Z.
Premedication with single dose of acetazolamide for
the control of referral shoulder pain after laparoscopic
cholecystectomy. Anesthesiology and pain medicine.
2015;5(6).

Wédarski B, Chutkowski R, Banasiewicz J, Moorthi K,
Wojtowicz S, Malec[IMilewska M, et al. Risk factors
for shivering during caesarean section under spinal
anaesthesia. A prospective observational study. Acta
Anaesthesiologica Scandinavica. 2020;64(1):112-6.

Armahizer MJ, Strein M, Pajoumand M. Control of
Shivering During Targeted Temperature Management.
Critical Care Nursing Quarterly. 2020;43(2):251-66.

Wang M-Z, Dong R, Jia L-N, Ai D-B, Zhang J-H. The
efficacy and safety of intrathecal bupivacaine alone
versus bupivacaine combined with magnesium sulfate
in adults using spinal anesthesia: a meta-analysis of

randomized controlled trials. 2020.

ON—213)3 § (21508 (830433 03]


https://jap.iums.ac.ir/article-1-5580-en.html
http://www.tcpdf.org

