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Abstract

Background and purpose: Delirium is a disruption of consciousness and cognitive function that
frequently occurs in the postoperative period. The incidence of delirium following open-heart surgery has been
reported to exceed 90%, potentially leading to delays in extubation among patients admitted to the intensive
care unit (ICU). Ketamine, an anesthetic agent with distinct pharmacological properties, may influence
the prevention or management of postoperative delirium. However, its precise role in this setting remains
unclear and warrants further investigation.

Materials and Methods: This narrative review aimed to investigate delirium and extubation time in
patients undergoing coronary artery bypass grafting (CABG) surgery. A systematic search was conducted across
databases including Scopus, Web of Science, PubMed, Cochrane Library, and Google Scholar, using MeSH terms
and relevant keywords covering the past decade. Inclusion criteria consisted of randomized clinical trials, cohort
studies, and meta-analyses that addressed postoperative delirium and/or extubation time in CABG patients.

Results: This review analyzed 11 key domains, including: the definition of delirium, its epidemiology,
and pathophysiology; risk factors for delirium following cardiac surgery; the relationship between postoperative
pain control and delirium; the association between sedation levels and delirium after cardiac surgery;
complications arising from postoperative delirium; optimal dosing and timing of ketamine administration
during cardiac surgery; the effect of ketamine on extubation time; the association between extubation time and
postoperative complications; and factors influencing extubation timing.

Conclusion: Evidence suggests that ketamine may offer benefits in reducing postoperative delirium
following cardiac surgery, particularly due to its anti-inflammatory properties. However, it does not appear to
significantly influence extubation time. The heterogeneity among existing studies and the absence of
standardized protocols limit the generalizability of these findings. Future research should focus on randomized,
controlled trials with standardized methodologies to better evaluate ketamine's role in this context.

Keywords: delirium, CABG, ketamine, extubation time

J Mazandaran Univ Med Sci 2025; 35 (245): 170-183 (Persian).

Corresponding Author: Siavash Sangi - School of Nursing and Midwifery, Shahid Beheshti University of Medical Sciences,
Tehran, Iran. (E-mail: siavashsangi@gmail.com)

170


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

ohs—3)ls (— S W)y ep—L col5 b a_L as
(IVo-1AB) 1Sl Jun sla)d  PIEO a)laid  @aly g w 8)03

gy 3l jla=s pg pla o pan p aeliS yiidi p 590
oy ggrwbgimSlglaj g Hg)S §g e

"osljlB e @) po
" 2bS zluas 315 e
RECT I
"o s e ko
oS ol O len
CObes S L2

23S

Ol S (0 55 Jao 51 s (50593 3 0329 o« (1 5 (S)Ldsn I &S g s 2B 9 diblus
Oley S| 53 b o go il 5 o 487 0l 0t (3518 Ao p3 80 1 5 UL B o Sl p s s
2 GME ST Joudly 03 s e S S 505 b (st 53015 K Olsioas comalS 158 0305 Sl o S 53 (6 5
‘,,:uwmﬁ.\;Mléjctkduwu.\;»;gotgm@;wﬁoT@sgu:has};Juwajlmrﬁjgggﬂm
A bl (CABG) ;i3 S B8 iSb (o Ololes 53 Ol 521 05 5 p g sl (o) 5 5oy

PubMed Web of Science SCOpUS Lol o313 slaolSSl 51 ¢ lsy o0 4dllas ol )3 s B9y 9 Slge
Oladlae Joli 3955 sl lae A3 g plsil o dlo o3 (b MeSH Sl-asl 5l eslinal | Google Scholar s Cochrane
A3 g b UTle 5 oy sm S 0 b o LasTHS

SN2 5L o> Godsmdn) o G e VY olaT sty il el 1 L LS
oty s b IS (ol Jos 5l 55 J ST ety ol o Sl e p 5 55 sl sSTB S5 p s
A3 0l o (ol (ol Jlasl Sl ey 0 s s 20158 o pda bl () as Sl (i )T s
P55 5 2SI Ol s LU (g cadl 5 dd Gilagsl Ol 5 LB (ol 5o eelST 5 2 (Glins g
S gy 2SOk fge Jelse s Joe ) ey

L5 Sl b Sl en s oS (o Sl e s ARl el s el ST s o O dal g gzt
e el (gl ST 5 35 pte 5 Slalllas 55wl 3l el 528 Olej e ST Ll (Sl Lde o olgd)

L,5 sl edd skl 5 sl gl glo3TH5T b oy T olalllas (ol 03 7 3 gutoms | B Sy

O 5l 5281 O3 ¢S g S B30 Lism (1 cp s 153408 sl oy

E-mail: siavashsangi@gmail.com Ol Ol i g (S pole bl s ok 0uSLEs il ol 5 Slgr 1015 — K laglwn i oo oo
Ol 2l O gy e (S 5l oKl g lole 5 (S5l 0SS ¢ s GBI 5 5 12 05 8 05 n G35 T (o)

Ol €05 0l (K ke o8l o5 omls ST 87 o Sy 0dSils 033 5 (5t 05,5 o5 HLESI Y

Ol 05 K S (S p e oBtils 035 K (Sl 0l ¢ AT psle 05 8¢ STy (8L 3T o e ol IS (g somtils ¥

Ol €05 ¢ it s (S p sk o305 ¢ g lale 5 (5 02305 (6 g 5 Jae G105, ke« Sy 5T 03,8 5bskl F

Ol ) €Ol i g (S5, p sl o5 ¢ gle 5 (55l 5 0dSTES ¢ Jas G 5 (5,238 03 8 ¢ Jos GBI (g0 D

VEFNYD Dy guad ol VAN Sl g gl VAN D3 sl

I\l 11E01E 13)a « PICO o)ladd «@ad) § (0 8)93 ohjle (Al ek oGRSl das


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

)5 Go)C 33033 815 )| 32y oS Ca3pss 1 PreBS ids

59,9 dlge
etz (G ]

S Sl eslial L (omls) 655, arlllas
Web (Scopus els o313 (sbaoll ¢ gonins (5551 2wl
3 S 55 3o 3 Cochrane PubMed «of Science
LIS sls 413 cwy 3,50 1, GoOgle Scholar (s s>~
NI T rﬁﬁb” Jolo g slae ]l
S LS WD gy o s e IS
bl 4S5 (Ol ST Ol 5 € Joe
(Medical Subject Headings)(Mesh) &>
Olalls Jol b5y, Lg‘_A)l:M.:HoA_,Zm_E;S
codd J 8 5 g3l solar U sla olsT,I80
5SSt gl s e ey a5 DL alllas
03 (b s 5 (el OL5 4 6 Lz gy a0 T s
OLes 5 pam s (opp 4 5 0l jtmie 338 UL
SWlls . laesls  CABG Ol by )3 O gaml 525
L 8 8 Sl (s b IS Jels
Ll gy g 3l s g 0SS LSS Y L 50S
(oo LS b el L;”Tto, laesls
3558 335 5 sbar 3 g g Aalp5 B UL [ 5 4 S

3,8 B ey

panl>
Sha 3 Slas IV 51 sl oo &S p gy s
sl cr g s el SIS g b LS Sl
s OYMS 4 e 9 558 0 edeie S
oy il 33,5 (oo Calimn (slaej 3 (2 550
Dl e (=5 YN O g o (el ol
e s Y ANCal ble Slileg 5 ol ¢ S
5 Il oS b i pleze (oS g 09 8 5 A s
L dlsd oS e s 33 055 o0 Ll clalisna g )
oein GOl RalS 5 ol g b sl
gl GRIPL L h p ds (oS 058 o

oo
S 08T el (S5 6K 3 Sy i b
Sobes MNdan M 1555 39,0 olow 4 55 S5
Cla ey Ol 3 8 e oy 5 el s S Gop
S35 Gare g ool i plad 53 (B30 (S
N 5o or e (b Gl 2 o (I
Coronary ) (CABG) 55 S 39 ¢ sl =/~
F¥sb sl el Wesa(Artery Bypass Grafting
=313 OLays sla By an S 4 555 o0 313
LMdas oo OlEs 35 51 65 i Siou Sl s lgda
e enste it 3l ey gl Wl
ol 9 ICU s Celbl ue s SV sb (63 5
p s 3 il 0SSl il 25l Gla S o (slady 3
70388 o I (o Sl e e LSS K
ORI e 5 el b e (Sl DL
oI Jee Sl ey e 5 ) 0
U 590 Ol e (P55 0 Do SV 5b slal il s
Sl Ao 53 YF-NY 35 s s Ao &S5 L O lecy
Gl il (OAS o Y 1 5 0 bt Lo gama
OT 56 s ismle s s 5 (B o S L
355 48 3 0 on O 2l prw OB Il o 5
SELIBE RO NI g SV 23 o) UU:J: akiS sl Jole
Lo ol b b an (515 65 Ol e (el Ol
el 03,87 Cdor 555 4 |y (ol 4 5 (A
st Jole 6 Olsea LSS s S kS
RS 3 0T ol gl S s Jds o S 3o
o3 sl 3550 ¢ Jos Sl (25 5 5 o2l
S 3,0 5530 ge dalyd (b I Lv-9)3,8
Joos 5l o nbs LS 5 6,8y o el
KD I - S Sy L YPEVE PrRt g | IPICE PYge-L |
LU Sl oded 35 ¢ omly S0 axlllan ol o
S 3 g ole dal i 5 SV el s
0T 55 5 CABG i oy oy s Sy pite 55 (alS

3,8 513 b 35 5m Olslaw O sl 52T Ol

11E01E sl3)d (PICO d)Laids @03y § (i 0)9

ohjls (S eolc 2GRSl alss \Vp


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

ulilSam g ealjld e 0140

(i 3 gmae o ins JUASH S5 (o oSzl LYY
a5 S 53 el 2 G S35 2 S
S o L) ot e S Ol 5 4 ladl
A i) Sl 2alST L oS5 ) ST YD
Al 0l s s o s ol el Ol e
OF ialS eioman ez 5 5 aibls )3 57 ol
Nl gr Sloyd s S oins OUS o g s 5
S35 o s odins JEl &G S el i per
R3S o Jas A gl s Sl iy Ol g (o
L sl 5 a5 bl (ST (Ll s,
3 b 0392 o 53 3 )8 o 3T 31k 055
(o S (s (e 4 Ll g s ey 95
S8 el b b s p g s S a5 0354
058 2SS ol A5le ol e S
P32 Ad 5 Loty xSl Jsls pde 5 55 oS Sl
Jms G Dol s Jos el gs b b e
Lo SIS RalS 55 058 Ly ke 5 O3S
Lol8 (P Nl g sl o s 1 el 53 &
s—as odns JUasl 5 (GABA) AldSS 15 g el
Ly Mie 095 5 (rae sy o sl (65l
el GABA s 55 Sl ks S o oo
San JSUNL ajzse el osTols slag)ls Jds
o e (YDAST a8 0 5y s Jlb ey 4 ol
S o U ST 5 (S e DL IS
4 Me Olsley 53 05 94 cp s 235 590 058l 5 sbay
(Y5 DS o ESLS s Al Ll (glals sie
5 S5 e (51558555 S M Lalny s
22555555 5 S o ki 1) e il 4 SEST
3 Shee sl sl ool 5 55 03 94 ¢ 5 59
rSon 33055 Olzn I3 2515 GHB ealS gen
3 odd oo 6 pdica T Rl e
S ()3l bl 5 g3l e ST
13 Glalgl 55 g s 53 605555 e e

pot 5 (s Oy 15 0 8 59 e S o

S5 5 Gl A e DS o LS b
JLsd 57 p s pdo (M) oo DL 1) 355 (6 ey
Ol ladlay el s Cnloy 8 5 o Smls
Lf.ui_';aﬁ¢}_lﬁjbjb}_ﬁtdﬁe:b‘ﬁ$r_‘w;:ﬂé‘
Lo plbogS 5555 oslie sla S5

OBl ol jor  pdeis gl Wl

e Il oy s T ek

2 gl JSin 6 (POD) Jas 5l g 32 10
23 3 G—=r Ol Ole 53 05 g Ol Loy
5 gt el ICU) 05y 5 Sl o slads 1
ot 3 Sl Ao 53 VY 3 5 (6 e Olslas )3 sy
0Ny ol 3 0Y LYy 8 | >
35 C 2Ty s oy 5 (IL6) # 8 o ] Lt
S Gl as e s 50l 1B Ll LT
23 s g0 5 3en (19)33,8 o (ke (G55
e Saaly o 5 4 el (Sl CPB J b
Fan S b 035 0L 25 e gL
S Ll 3,8 (3L 055 B o e o
0313 QLS s Ob o O35 OL - 40 Cmd 2Bl
Fan e G b 055 0L pr Dl
Sl s U 5o SIS S 55
e GV b LBl IV 10358 ete ESaunns
o3 S o f5 I Jals e Sl 5
s sl aie s el s Ses S
) dzes 63 S Cand Sl 5 bsan

el Sisl st
Ylaiml b ool Sl oy o0 385 e
ST Sn o 355 0 03] ik ol (g
b sn s 5 e Sl Sy 55 Sl S
pke (1)l 4 ls 25 o Sl ey (sl o
YN g (e grod s JLisl 55 Jslw

ONLledd - lae Jlaz| Yo Ol goas jre ()bl

VR 11€0 1€ 313)4 (PICO o)lad «@al3 § (W 8)93

ohsjls Al eolc oGRSl alss


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

)5 Go)C 33033 815 )| 32y oS Ca3pss 1 PreBS ids

S =50 Cou 1 Olylew Sl oy VY 39 oS 545
= e Jlse S lasdee (M MY )das s
LT 5 2alST sl el a8 5 s
ool s Jds s OT Sl eslial Lol (ol o slgiiy
3 e 353 ST opl s 5l Cusgdsee il
) e jden e o LBL sl S0 1L I
(7 D)Ll s Joldom 4 1y o g s Jlast g esls falS

o Sl 1 g s 252
7 3 o2 (POD) s 5 Jas 51 g £ 585
it e el o il oS s
L9 (fV)3g) e 510 Ao )5 00 51aS Coul siane
Er oI e o sllaals (ST 0 laly
il Ol slas 53 Side GV sb (6 e meseS e
sl s Slas SVl 5 Sste (o)l daas e
3 e Ol e GBI e ea 09l a3 e
505y SLalal o i 5o e (Vb (6
ol e SGLSG 4 g Sce 0 Y b 5 Ol sl
Ve by eS8 e st o g s 55 a (PR AT
wlﬁddw&rﬁﬁb.u;@ﬁlﬁlu\a&p
sdome NS DS GV F5L o g oo patetn 5,13
()40 Loyl mLS sl i g pyasl T s
(8 Ao ail O gy O Ololos )3 05 9% ¢p 2 )
sdomn (6 g 3 e Vb 05 e Jites ) sbe
¥ odome (6 5 e (P OFOAS (o (i 1)
pm A3 s Oyl 3 (50 4K 5158 (5 Al
Fene b ks e ssTele i slad o (P il
AT Joas 3l 6,8 5 ot )l g
RO Rr JUP RN PPN ETPE [ P PR ggA

o Adslde 5l S Ol geas i S
oalaw!l (Y oFY) sl o 4L CABG u.p)b_c

of U;J,L{ gl_>- FEYRELY sl &’Sijf‘ﬁ:ﬁf—“’

WA 1530 e g pds s Ll g5 oo

B L2 Sl et s g sl 55 S
a)bp_mbt_id}sbu)!om@\?}b@lﬁ-
ol ol Gy (S ey Sl ST etias Ol &S
I (A Cams Ol i oy S sl puts
o S slen by e 5 e RIE1ACU s (6 2
Jlal b e albs awwm Jele uifg"@"’ Ol geay
P 33 e s ol Lad o G e s
Lﬁ.(b)-’uﬂ)dﬂb}ﬁ-cj\di&bjjjcjﬁc.ﬁ‘y&ﬂjé‘)}
5 A Sl 5 SIS B3 e oY 65 Sabs oJl
(ﬁﬂ)[ﬁd)\)@#b@)\&u%fﬁjsw
L6 aS JLuS L 50l Olhley (YO Llesll olis
o ol Jal s a5 Sl 58e Az 0iS dstns ol g5
Sl gl 055 0L 2 2oL (g Aile (gdaze
oReal a8 ol Jo ¥ Bl ails Sl e g o
1 pom s o8 das o OLES 1) ilibes (glapunsdlSe 5 o

0D o Las s sl slaoy § 538 L

fﬁjsfaj%aﬁ‘ﬁ:—b%‘}oﬁ)'/@ajadj.:{
)LAJA_éuJJ_.mcs)J.\_:JLAgS_ihqu_a\}a
L;lﬁl..f)\ Q‘J.A.SL.» BE (a}:__,:h} 353 .(Y'\).-\J.A)u’.a u‘:‘i‘f‘
\)(:_3_1]:5:M\j@JJJQuékfd)}bc\{cu\S)ba%
[ s ol 525 0T el oy s Lal S i
‘6”}:};}:‘“‘)‘&5&\’ ’)"&f‘ﬁ)’”’@ﬁ‘}é‘
ORI el L5 o Ly Gla b 5 i 4l Glad
3ok O3S 5 e 5 LB Ol S5 b ey
233 5 e Sl .(\‘V‘\‘Y)sj\iig _,_.S;U MW
U‘cdﬂﬂ‘o‘ﬁhrﬁ):.‘bjla}&‘f“;f‘f)‘w
Qﬁu.ww&%gwjalﬁu\p

e (528 5 gl S ey a0 350 4 Ll g 8 9 AaS e

11E01E sl3)d (PIEO a)laid «@0iy § (i 0)93

ohsjle (Al eolc oGSl dlas \Vie


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

ulilSam g ealjld e 0140

ATy il Sl e slady ja a5 e
85, s 55 o amte sl sz o
AP e ol 0 1 Rl dler Sl e
ég\_(.a Lo Gexer (O P4 8 es 0y
pm A3 Sl Sl S s Jule ol S
Gl o 5l s i 555 g0V LL
5 e b s KL ols (sabasl bl e
Obaz (1 Rl 31 Jall )l e ool 3005 o e 4
Oloog FOLT Ly g (oS (2150 PalS
STl 0 5 e S8l e 5o 53 o b o
S 2 3 ol e RalST ole
J=6 sk (a}_ij:h e gladllls b 0Vl
ICU 53 i 5l e Jsl Cola VY 1 s e s
A IS ol RIS e Sl e
& Sl a8 (i p)T 0 2e 2ol 4 s
F O35 o gl 5 O o (ke
Aol il Olsean | plSs 355 0 gl ST
A3 B S o i i ol ey e
S0l ; OMAS o s Cslw A L 7 1 ST
4 e L5 oo B Obe 3 ST ag
33 (6 fms Olo3 Ske 288 (55 B 5 Shes 55
Glaay e 2alS 5 Okwsley 503y Gl e iou
Sk Sty (S 05 Ailg LS
PN PR R NVET = T B [N
LS il Glail e a5 e sS o
Sl )5S S Ol 5o (0 sl 52| Olej L 00)AST
Sl sbas Calisee Slalas 5 dCU Sy ke s
S Wilosls slgiiy anlllas cp iz ol 0l sl
(Gons i oL 4 5l el b Gl (Sae alS
3 5mgy Lol 5 AST Jogd 1) 5255 0 sl 2T
GG 53 Lt Ol gieas 2 S e (oS 3 Shes
be as 5L el = (4)S 5 e (ol gl aallas
Yo SalS 4 e ol Sl gl sl sla ide
BY WIS | S R W (N SN U R PO P I\ PR PN WS

CABG Jeos I oy (SO 455 31 ke SV 5b
PR SRNS PE T PUPEEIIUREE oV
oL S5 S 5038 Slys slaay a2l
LS Sl 5l ol (FF o as 15 5h Cou
S el 5 e DS (6l ) G b S Ol e
a.x_:adj_::f‘\iﬁ.?jlgj)wn&:m\ ("QJ:L;C’M‘("G"
35S p sia (B ) Ol > ke SV b
Ol (P o 3131l (512 4815 o a3
o Sl i el 36 o W50 4 2
Joe BB C ST s > s Olen Cands
(58 FO)AiL (05— 5 laladl o >y flie s
N T B K TS RUPCIIY P L
cf\ﬁsu&::.gsjsg;éj_&ﬁ)l_fja‘u_‘im
SV g Sl gan 9 3)LS gue ) Cliblos (slag 51 2l
4 S Jalae (s o Sl B Rl fas
Aol Todmn (5 Jlast (61 YU G55 b ytes (g550
Al Jas Sl i ol sla ide o)1 il o
Olej 5 el S (e plyT slre)ssed sz
YL 0ol Sy AL o smST Gl S
A s (:L<'.A 55 o sinSTL(FO)AS o &)
s beai a5 Lidn oo 55 1) ley () mhw Bl 5
(Vs oo Gl HICU s s (6 2 Ol Sodke
3 olas Sl Cay 85 550 53 plaz! o 5T
S sy pde Ol gieas |y S go 3590 5 5T 5
G S|l e Sl FA 6l oSS
L slacsl e gyl 5 oo ST & a5 L L(FALS s
oS Shlas Gl @ o Oy e 5 ayl Vb CiS
La i 5,8 o 41,3 CABG >l > Jos Cou
31CU 3 (6 s 5 o)l e Ol ol a0 (6

()3,.8 &y o AL Oyl

Joe il e 238 5 ST Oloj G LU a0
ssba L5 e (SO 455 el S Olej ke

SRS 1y e L Lt opllas S e

W) 11€0 1€ 313)4 (PICO o)lad «@al3 § (W 8)93

ohsjls Al eolc oGRSl alss


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

)5 Go)C 33033 815 )| 32y oS Ca3pss 1 PreBS ids

dn S B > Shas It roms oy ke (OF)
Q:;;U;QQM\JSMCABG Ohlew )3 Jos !
LS &S o 3l dn 550Dy Slaziy

el Sles
Jeds s cas 520 V2P Jl 55 48 (LS
oslizal 5 mes O3 o 51 pliy s S 53 VU s
03 e s S 3013 S Lz e 0jg el 5 S
Cl o el 0T Sl ad Sl 31l (S jals
5 SRS Gl ma)ls Jde & Ol e oS
2 el o et ld o 0le S50 iman
s 55 (82 el Ao I (2 5 393 Zy ke
U, b Ced ST S Olgean 5ol ool ol
3GABA (slagtanw 5035 Jos NMDA o, S
Rl jsss 0TS pagpl s i o 56 mslss
bylie Juli ylos OLS 5 5 i 9 Conl ()
313 (g 1 elST (s o F At Sanl
OVOA N A)ssd o alb A SEY sgu > 34 S
Slls meliS a8 Wilesls Ol sdae o o0 Oladls
Sldllas .l 058U nzs oS Cliblows gl S5
ador ¢ gme Chbloee Loy (S 487 Wlosls Olis
(SaS T 2alST 5 65 5 ST i Sl
SLai s Rl L melsS =(8) i o 3l
SLals) 5 g 5 omas 6 pdm Olbanl L L3 s
bdm Ll osdle S o o o5 |y CnlS g
LS 5t ol Dk (Sl s e

RCOE=4 LF)M.)U.A

92 el gl (ke g 5 i (0L g
e

2 u.«al._S Sleslaul oyl s Olallas

53 Ales ST ashyl O 5 g o)l ys sla s CABG

S e oS gy S3las oLa3THS eSO

sem LAl s /0 mMOKg s 595 L ueelS

6 ol ol 5 Wittwer sle Sldlas 5 5
$lres S 5 el oS il ) sy S o i 5
Sen 45 e edalia I b (s p)T o
SR sl il s Sl s a s C i
ol )l ails (S slan Comax sl S5
22593 GLa IS5 5 3 5o 5 oy i DL

A e Ol 1y e T Siladllas 5 5,1k

i T Olej 4o Jol oo
WS B o Jas o S Gl
S5 45 L1 o B s ) 53 5ok nts Y sane
A 53 Olan 09T S (5355 4
prolonged mechanical )i Vb SGLSG
YA 5l 8 >l > ;| s (ventilation (PMV)
el a8 ol odd 318 A3 MF L Loy
o) el Sglie ol Jleel Cas a5 9 >l S
23 i s a0l b 3 ol (e O e
SLaeSSS s bty ez en 5 e sl S5
LN by Ao (VLS ok (s 5 >
I (lize Jool g Oldimen (o528 iy 5 55 S
L oS Ol S diles S (o
Jolse ol )18 e 5T 0T @ ol (clag !zl
LS e 3 8 50l O e i o ol
Ol 5 ames Ol 0k SV sb ¢ s 5 Shes ¢ 5T
WS e ole ¢l Da OB Vb (IS
Chronic obstructive )4, gsld_uil (s, os
o g S (pulmonary disease(COPD)
i YU o &S Llosls Ol Sldlas .ol e
ol Sy san S0 5 o5 e S s
baasl o o bl (s o0 gnaST Ol 0us Y b
S35 OF FV)Llesls 1,5 (a3l 55 1y Kewwes oyl
Glacdl o O Was sl au Ll 5 oo Jslse ool
355 ST (8 cmlin Ol ey glolis )3 2blig
LS S dimen st e 3 4 LS 5 oK

11E01E sl3)d (PIEO a)laid «@0iy § (i 0)93

ohsjls (S eolc 2GSl alss \V¢


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

ulilSam g ealjld e 0140

st LB 5o p¥ 55 = aalsST 5 Y 55l
Olaj Sde a8 515 0L 55,8 B8 micsh 1
S 03,8 93 o Jee Sl dm (SOLSG a8
O pods kS 5 g2l ‘Jii’ Gadlas H5.(PV)CLIL
B omglkg g s 595 Doy son s S
0Lk L5+/0 MGIKGINT & g5 5481 o s gy 5
Oblas iSOl 53 Sl oo ¢ o>
(il gnn K55 (Slanlllae s b 4l ol (FF)LSS
LA Ol 53 S /0 MQIKY 5 50 45 ol
23 0ol ST 0l 2 (6,535 CABG Olley o5 54
(B9 D N FOCSIL Lag s b aw s
s =S 1) 53 YMOIKG S5 L eliST 5 g
et li b i ST &S 515 0Lii CABG O ylew
L aslle )3 (005 05T 1S 5 SL 5 O3S i
laalas 53 (VP Call g lsline ki J 28 05 S
3 sl o o et Y MOTKG/N 055540
(Jsds9, V7O MY/KG/N 5 425 b aslie y3 695
23 Olbasy CpnnSTOLaS 3 (Sl srn ok 4 e
203 0hken 5 S 9 Al B ol S ey o)
O3S ot oy L YF U A Loy £ 53
e s, lllal b sllae Sboj o3l ol 457 Lus

(FA) ! & Lﬁ".“)’- Q‘)L;:J Br)

Ll o elS 48 a0 QLIS 5 g 90 Al 52
Gib Sessn ol () m p s A0
P el gl O an alST s Ll s
Ol s 4o Ollks @l:j WJb ol basl ails
Oyl LA S 515 5 52025 Gy e o3 533 53
Sl 5 ol oile Sy (a3t Ol o
S 53 iles S 2158 15 e s Sl gme el
lesl Ol gy BB 5T Ky 8
eSS aST W e Ol Caditee Slalllas g p

O gl ST 0Laj 287 g5 BB 5 amia U

b b o o Sl e s s RS el
S8 slaallan 3 (W ml L P1AE (5 9 - oS
3 D Canndy 3 Solliae SlE S5 e
andlls 53 (PSS Ol Ladg,ls b awslis s Jas
cad 4o 93 53 eSO MY/KY 3 e <ol Ollalw
3 rm Ol ST g Sl sy 5 (o5 8 2l 3 S
L omelsS 0 slaalllan 53 005> 2SI, Jas
o awlie j5 S5 s jamglkg  1-2 s
£33 55 m 05 S\ (/0=  mg/kg) Js5 5,5 5,
SR 93 (00)3100 Olas I8 odamy 1 Sl e
b 53 Y MOKGI S50 L 0onlsS” 0505580 05 S5
L s 055580 b amslds 53 65 m (ol oy L
(.}_U_J; 3 ng_:vf J9p o se N/0-7 mglkg/h ;s
0l e I o ge S e ST
=3 (MAP(Mean arterial pressures) gL,
L oelsS e A5 S o s Loy
S e U oY 35le 5 ey /0 MOk 5
o bl ccals /YO mglkg 555 4 S CRP 2als”
3 edosls ralS aline jeba 1, 7- 57 20l 59 9o
23 O3l EHALLSILA- S Il g 51 aS Jl
Ol Sldl 5 Slam Sladllas s kS 530 slajgs
Jool s a0 OT maae Cliblons Jouily 457 dns oo
st SLr b 5 G By 05 Al il
Slallls = § s )2 (V)5 ,1s u’_<:_m; ol anr
4SS S o cUlesls L | p g s el
Lo glis ol los S5 5158 62U o S0
5 s ¢5ad e ola it s 4 ol S
Slalllan el s il Oylag (s sba S5
S 5 S el 5 (S G Sl 5
el 65,8 S B (i Sl ey s )
sl s add il mols Ol badal 5o
s Ola See o 1y el 5T (g3date Soladllae
5 KOMUrch aslas 53 .dsles S oy 5 SGLSG

—C_.i.l_:ﬂjl ELY C__;Li)J a}; 93 A-N-LLE-G cf)b&mﬁ

1\A% 11€0 1€ 313)4 (PICO o)lad «@al3 § (W 8)93

ohsjls Al eolc oGRSl alss


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

)5 Go)C 33033 815 )| 32y oS Ca3pss 1 PreBS ids

22 SRR (el blos Joily 25

pe 5 S 58 laas gad o3Il e Dlalllas > b
B o ¢ 83593 3 kil 6\-°J-<33;’, Se
mﬁé‘ﬁ.wla:;:@l@uéﬁxgﬁus):
Sl 5 p o > FALS 3 eS8 5 G8s
Jols as b T Oladllas (0 gl 5281 Ol
s ey LS bolar sla olesT,l8
e Yy b OIS () e LBl Ik
CABG ul)les 63 ,Nhes 5 gl = » ol

S 5wl
534S (oa omn O iy 5 IS Sl Al g p
Gloras (5,en b 5 iy &Sl Alie cpl gl
Wlorans (3305 GLLE &S 0T oS 55 4 555
5ol i3 L al L .‘.J_,Uf_w\?.ﬂ
R R PRS-} WS- DN ) S P PR FEN

References
1. Zhang WY, Wu WL, Gu JJ, Sun Y, Ye XF,

Qiu WJ, et al. Risk factors for postoperative
delirium in patients after coronary artery bypass
grafting: a prospective cohort study. J Crit Care
2015; 30(3): 606-612. PMID: 25708120.

2. Ahmadi N, Reza Masouleh S, Shekani Z,
Kazem Nezhad Leili E. Hemodynamic changes
and related factors in patients undergoing
coronary artery bypass grafting surgery. J
Holist Nurs Midwifery 2012; 22(2): 1-10.

3. Velazquez EJ, Lee KL, Jones RH, Al-Khalidi
HR, Hill JA, Panza JA, et al. Coronary-artery
bypass surgery in patients with ischemic
cardiomyopathy. N Engl J Med 2016;
374(16): 1511-1520. PMID: 27040723.

datags el j5 0,0 B ol o S Ol 5o
Olylag 53 0ol ST 0l 5 SEIK 4565 Olaj ke
Slaos L (5l e Sslis (ol oS il 5
(23595 Calidee Lol a4 )s b ol ol ail Js
Js b el 0525581 L s 5 5 g e ]
oS lalllae ¢ en ol olile (S b ¢
Ol (Ulastls Ly 35S o uelsS 56 )
SN ra s 5 O gl 58S (Sla s 457 ilosls
LI S 0p 8
Jf\ 4SS was o OLiS 5 9ol gd (IS sba
ot sl Slagal el s Sl (Ko kS e
B 2 e U 8L dde 8 o
L;A_?}:ﬂ odeas Ol C}.ﬂ}» o) Sl O}:ANLI}:M{‘
Conds ile ola it & O (Souals 5 S
st 03 ol ea Glag)ls 5 (B e 95 Glew 4l
s B L ualS Sl eslin il gl by ol
3 S b S 49 S CABG 3 0 sl S|

213 55 6 S s (65l 3l

4. Maroufi SS, Kiaei MM, Aligholizadeh M,
Saei A, Sangi S, Akbarpour P. The Effect of
Ketamine Administration on the Incidence of
Delirium After Coronary Artery Bypass
Graft Surgery: A Scoping Review. J Cell
Mol Anesth 2024; In Press.

5. Sohrabi M, Jannati Y, Nesami MB, Charaty JY,
Mazdarani S. Incidence of delirium and
associated factors before open heart surgery. J
Res Dev Nurs Midwifery 2013; 10(1): 33-42.

6. Siripoonyothai S,  Sindhvananda  W.
Comparison of postoperative delirium within
24 hours between ketamine and propofol
infusion during cardiopulmonary bypass

machine: A randomized controlled trial. Ann

11€6 1 313)d (PICO d)Laids @03y § (W )

ohdjle (Al eokc slEibily alas \VA


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

ulilSam g ealjuldle o140

10.

11.

12.

13.

Card Anaesth 2021; 24(3): 294-301. PMID:
34269257.

. Sangi S, Alipour N, Manouchehrian N,

Aligholizadeh M. Comparative Efficacy of

Intravenous Midazolam, Midazolam-
Ketamine, and Ketamine in Reducing the
Prevalence of Post-Spinal Shivering: A
Double-Blind Clinical Trial. Bull Pharm Sci

Assiut Univ 2024; 47(2): 1105-1117.

. Sangi S, Kiaei MM, Maroufi SS, Aligholizadeh

M, Moradimajd P, Saei A. Shivering
management in spinal anesthesia: evaluating
the role of ketamine: a narrative review. Arch
Anesthesiol Crit Care 2024; In Press.

. Sangi S, Kiaei MM, Aligholizadeh M,

Babajani A, Akbarpour P, Sarkhosh M, et al.
Mitigating Post-Spinal Anesthesia Shivering
by Exploring Intravenous Ketamine vs.
Intravenous Tramadol and Comparison of the
Optimal Dose of Ketamine: A Scoping
Review of Cohort and Randomized
Controlled Trials Studies. Arch Anesthesiol
Crit Care 2024; In Press.

Mazzeffi M, Johnson K, Paciullo C. Ketamine
in adult cardiac surgery and the cardiac surgery
intensive care unit: an evidence-based clinical
review. Ann Card Anaesth 2015; 18(2): 202-
209. PMID: 25849690.

Wilson JE, Mart MF, Cunningham C,
Shehabi Y, Girard TD, MacLullich AM, et
al. Delirium. Nat Rev Dis Primers 2020;
6(1): 90. PMID: 33184265.

Thom RP, Levy-Carrick NC, Bui M,
Silbersweig D. Delirium. Am J Psychiatry
2019; 176(10): 785-793. PMID: 31569986.

Hayhurst CJ, Marra A, Han JH, Patel MB, Brummel
NE, Thompson JL, et al. Association of hypoactive
and hyperactive delirium with cognitive function
after critical illness. Crit Care Med 2020; 48(6):
e480-e488. PMID: 32317589.

14.

15.

16.

17.

18.

19.

20.

Parthasarathi G, Raman SP, Sinha PK,
Singha SK, Karunakaran J. Ketamine has no
effect on oxygenation indices following
elective coronary artery bypass grafting
under cardiopulmonary bypass. Ann Card
Anaesth. 2011; 14(1): 13-8.

Kotfis K, Szylinska A, Listewnik M,
Strzelbicka M, Brykczynski M, Rotter I,
Zukowski M. Early delirium after cardiac
surgery: an analysis of incidence and risk
factors in elderly (>65 years) and very elderly
(>80 years) patients. Clin Interv Aging 2018;
13: 1061-1070. PMID: 29881262.

Mattimore D, Fischl A, Christophides A,
Cuenca J, Davidson S, Jin Z, Bergese S.
Delirium after Cardiac Surgery-A Narrative
Review. Brain Sci 2023; 13(12): 1682.
PMID: 38137130.

Kadirogullar1 E, Sen O, Gode S, Basgoze S,
Timur B, Basgoze A, et al. Effect of pulsatile
cardiopulmonary bypass in adult heart
surgery. Heart Surg Forum 2020; 23(1):
E001-E005. PMID: 32524980.

He G, Gao Y, Feng L, He G, Wu Q, Gao W,
et al. Correlation between wall shear stress
and acute degradation of the endothelial
glycocalyx during cardiopulmonary bypass. J
Cardiovasc Transl Res 2020; 13: 1024-1032.
PMID: 32495265.

Lomivorotov VV, Shmirev VA, Efremov SM,
Ponomarev DN, Moroz GB, Shahin DG, et al.
Hypothermic versus normothermic
cardiopulmonary bypass in patients with
valvular heart disease. J Cardiothorac Vasc
Anesth  2014; 28(2): 295-300. PMID:
23962460.

Habeeb-Allah AM, Alasad J. Delirium post
cardiac surgery: Review on epidemiology
and associated risk factors. Int J Appl Nat Sci
2018; 7: 33-40. PMID: 31820554.

1v9q 11€0 1€ 313)4 (PICO o)lad «@al3 § (W 8)93

ohsjls Al eolc oGRSl alss


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

H0)S Go) 33033 815 )| 32y oS Ca3pss 1 PreBS ids

21.

22.

23.

24,

25.

26.

217.

28.

Fatehi Hassanabad A, Bahrami N, Novick
RJ, Ali IS. Delirium and depression in
cardiac surgery: a comprehensive review of
risk  factors, pathophysiology, and
management. J Card Surg 2021; 36(8): 2876-
2889. PMID: 34120376.

Mulkey MA, Hardin SR, Olson DM, Munro
CL.  Pathophysiology = review:  seven
neurotransmitters associated with delirium.
Clin Nurse Spec 2018; 32(4): 195-211. PMID:
29878931.

Gray SL, Hanlon JT. Anticholinergic
medication use and dementia: latest evidence
and clinical implications. Ther Adv Drug Saf
2016; 7(5): 217-224. PMID: 27695623.
Heriot NR, Levinson MR, Mills AC, Khine
TT, Gellie AL, Sritharan G. Diagnosing
delirium in very elderly intensive care
patients. Intensive Crit Care Nurs 2017; 38:
10-17. PMID: 27600028.

Maldonado JR. Pathoetiological model of
delirium: a comprehensive understanding of
the neurobiology of delirium and an
evidence-based approach to prevention and
treatment. Crit Care Clin 2008; 24(4): 789-
856. PMID: 18929943.

Heming N, Mazeraud A, Verdonk F, Bozza
FA, Chrétien F, Sharshar T. Neuroanatomy
of sepsis-associated encephalopathy. Crit
Care 2017; 21: 1-6. PMID: 28320461.
Nguyen DN, Huyghens L, Zhang H,
Schiettecatte J, Smitz J, Vincent JL. Cortisol
is an associated-risk factor of brain
dysfunction in patients with severe sepsis and
septic shock. Biomed Res Int 2014; 2014:
712742. PMID: 24883321.

Qiu Y, Huang X, Huang L, Tang L, Jiang J,
Chen L, Li S. 5-HT(1A) receptor antagonist
improves behavior performance of delirium
rats through inhibiting PI3K/Akt/mTOR

29.

30.

31.

32.

33.

34.

35.

activation-induced NLRP3 activity. IlUBMB
Life 2016; 68(4): 311-319. PMID: 26946964.
Rad M, Mohammadi N, Seyedoshohadaee
M, Haghani H, Assarzadeh S. The
assessment of risk factors related to delirium
after coronary by-pass graft. Mil Caring Sci J
2015; 2(3): 158-166.

Gottesman RF, Grega MA, Bailey MM,
Pham LD, Zeger SL, Baumgartner WA, et al.
Delirium after coronary artery bypass graft
surgery and late mortality. Ann Neurol 2010;
67(3): 338-344. PMID: 20373345.

Avidan MS, Maybrier HR, Abdallah AB,
Jacobsohn E, Vlisides PE, Pryor KO, et al.
Intraoperative ketamine for prevention of
postoperative delirium or pain after major
surgery in older adults: an international,
multicentre, double-blind,
clinical trial. Lancet 2017; 390(10091): 267-
275. PMID: 28576285.

Liu X, Xie G, Zhang K, Song S, Song F, Jin

Y, Fang X. Dexmedetomidine vs propofol

randomised

sedation reduces delirium in patients after
cardiac surgery: a meta-analysis with trial
sequential analysis of randomized controlled
trials. J Crit Care 2017; 38: 190-196. PMID:
27936404.

Aghdaii N, Yazdanian F, Faritus SZ.
Sedative efficacy of propofol in patients
intubated/ventilated after coronary artery
bypass graft surgery. Anesth Pain Med 2014;
4(1): €17109. PMID: 24660162.

Cameron M, Tam K, Al Wahaibi K, Charghi R,
Béique F. Intraoperative ketamine for analgesia
post-coronary artery bypass surgery: a
randomized, controlled, double-blind clinical
trial. J Cardiothorac Vasc Anesth 2020; 34(3):
586-591. PMID: 31708422.

Cogan J, Lalumiere G, Vargas-Schaffer G,

Deschamps A, Yegin Z. Low-dose

11€6 1 313)a (PICO d)Lails (@233 § (W 8)9>

ohdjle (Al ek slEibily alas 1Ae


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

ulilSam g ealjuldle o140

36.

37.

38.

39.

40.

41.

42,

intravenous ketamine for postcardiac surgery
pain: effect on opioid consumption and the
incidence of chronic pain. Ann Card Anaesth
2017; 20(4): 395-398. PMID: 28994672.
Jellish WS, Oftadeh M. Enhanced recovery
after surgery for cardiac surgery: will we
have the techniques needed to reduce opioid
use and still provide appropriate analgesia? J
Cardiothorac Vasc Anesth 2019; 33(2): 547-
548. PMID: 30477887.

Brown IV CH, Probert J, Healy R, Parish M,
Nomura Y, Yamaguchi A, et al. Cognitive
decline after delirium in patients undergoing
cardiac  surgery.
129(3): 406-416. PMID: 29771710.

Zhang Z, Pan L, Ni H. Impact of delirium on

Anesthesiology  2018;

clinical outcome in critically ill patients: a
meta-analysis. Gen Hosp Psychiatry 2013;
35(2): 105-111. PMID: 23218845.

Van den Boogaard M, Schoonhoven L, Van der
Hoeven JG, Van Achterberg T, Pickkers P.
Incidence and short-term consequences of
delirium in critically ill patients: a prospective
observational cohort study. Int J Nurs Stud
2012; 49(7): 775-783. PMID: 22197051.
Schrader Pedersen S, Kirkegaard T, Balslev
Jorgensen M, Lind Jargensen V. Effects of a
screening and treatment protocol  with
haloperidol on post-cardiotomy delirium: a
prospective cohort study. Interact Cardiovasc
Thorac Surg 2014; 18(4): 438-445. PMID:
24357472,

Martin BJ, Buth KJ, Arora RC, Baskett RJ. Delirium:
a cause for concern beyond the immediate
postoperative period. Ann Thorac Surg 2012; 93(4):
1114-1120. PMID: 22200370.

Totonchi Z, Baazm F, Chitsazan M, Seifi S,
Chitsazan M. Predictors of prolonged

mechanical ventilation after open heart

43.

44,

45.

46.

47.

48.

49.

surgery. J Cardiovasc Thorac Res 2014; 6(4):
211-216. PMID: 25610551.

Faritous ZS, Aghdaie N, Yazdanian F,
Azarfarin R, Dabbagh A. Perioperative risk
factors for prolonged mechanical ventilation
and tracheostomy in women undergoing
coronary  artery  bypass graft  with
cardiopulmonary bypass. Saudi J Anaesth
2011; 5(2): 167-171. PMID: 21804797.
Shahbazi S, Kazerooni M. Predictive factors
for delayed extubation in the intensive care
unit after coronary artery bypass grafting; a
Southern Iranian experience. Iran J Med Sci
2012; 37(4): 238-243. PMID: 23390329.
Wong WT, Lai VK, Chee YE, Lee A. Fast-
track cardiac care for adult cardiac surgical
patients. Cochrane Database Syst Rev 2016;
(9): CD003587. PMID: 276161809.

Silva RAG, Borgomoni GB, Maia AS, Vale
Junior CF, Pereira ES, Silvestre LGI, et al.
Extubation in the Operating Room After
Coronary Artery Bypass Graft Surgery
Reduces Hospital Stay. J Cardiothorac Vasc
Anesth 2023; 37(10): 1938-1945. PMID:
37453808.

Amini S, Morovatdar N, Karrari SP,
Asadpour A, Abbasi Tashnizi M, Moeinipoor
AA, et al. The Risk Factors of Prolonged
Mechanical ~ Ventilation after Isolated
Coronary Artery Bypass Graft Surgery. Evid
Based Care 2023; 13(1): 7-14.

Croshy E. An evidence-based approach to
airway management: is there a role for
clinical practice guidelines? Anaesthesia
2011; 66: 112-118. PMID: 22074085.
Mahaffey R, Wang L, Hamilton A, Phelan R,
Arellano R. A retrospective analysis of blood
loss with combined topical and intravenous

tranexamic acid after coronary artery bypass

Al 11€0 1€ 313)4 (PICO o)lad «@al3 § (W 8)93

ohsjls Al eolc oGRSl alss


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

H0)S Go) 33033 815 )| 32y oS Ca3pss 1 PreBS ids

50.

5L

52.

53.

54.

55.

graft surgery. J Cardiothorac Vasc Anesth
2013; 27(1): 18-22. PMID: 23063104.

Wise ES, Stonko DP, Glaser ZA, Garcia KL,
Huang JJ, Kim JS, et al. Prediction of
prolonged ventilation after coronary artery
bypass grafting: data from an artificial neural
network. Heart Surg Forum 2017; 20(1):
E001-E006. PMID: 28263144.

Moran HRM, Maguire D, Maguire D,
Kowalski S, Jacobsohn E, Mackenzie S, et al.
Association of earlier extubation and
postoperative delirium after coronary artery
bypass grafting. J Thorac Cardiovasc Surg
2020; 159(1): 182-190. PMID: 31076177.
Ma SA, Brindle W, Burton G, Gallacher S,
Hong FC, Manelius 1, et al. Tranexamic acid
is associated with less blood transfusion in
off-pump coronary artery bypass graft
surgery: a systematic review and meta-
analysis. J Cardiothorac Vasc Anesth 2011;
25(1): 26-35. PMID: 21115366.

Firoozabadi MD, Ebadi A, Sheikhi MA.
Extubation time and postoperative blood
pressure in CABG patient. Bali Med J 2017,
6(1): 186-191.

Cogan J, Lalumiere G, Vargas-Schaffer G,
A, Yegin Z
intravenous ketamine for postcardiac surgery

Deschamps Low-dose
pain: effect on opioid consumption and the
incidence of chronic pain. Ann Card Anaesth
2017; 20(4): 395-398. PMID: 28994672.
Wittwer ED, Cerhan JH, Schroeder DR,
Schaff HV, Mauermann WJ. Impact of
ketamine versus propofol for anesthetic
induction on cognitive dysfunction, delirium,
and acute kidney injury following cardiac
surgery in elderly, high-risk patients. Ann
Card Anaesth 2023; 26(3): 274-280. PMID:
37470525.

56.

57.

58.

59.

60.

61.

62.

63.

Piotto RF, Ferreira FB, Col6simo FC, Silva
GS, Sousa AG, Braile DM. Independent
predictors of  prolonged  mechanical
ventilation after coronary artery bypass
surgery. Braz J Cardiovasc Surg 2012; 27:
520-528. PMID: 23515724,

Ji Q, Chi L, Mei Y, Wang X, Feng J, Cai J,
Sun Y. Risk factors for late extubation after
coronary artery bypass grafting. Heart Lung
2010; 39(4): 275-282. PMID: 20561839.
Morgan CJ, Curran HV. Ketamine use: a
review. Addiction 2012; 107(1): 27-38. PMID:
21777321,

Sangi S, Alipour N, Manouchehrian N,
Aligholizadeh M. Comparative Efficacy of
Intravenous Midazolam, Midazolam-
Ketamine, and Ketamine in Reducing the
Prevalence of Post-Spinal Shivering: A
Double-Blind Clinical Trial. Bull Pharm Sci
Assiut Univ 2024; 47(2): 1105-1117.

Hudetz JA, Patterson KM, Igbal Z, Gandhi
SD, Byrne AJ, Hudetz AG, et al. Ketamine
attenuates delirium after cardiac surgery with
cardiopulmonary bypass. J Cardiothorac
Vasc Anesth 2009; 23(5): 651-657. PMID:
19231245.

Hovaguimian F, Tschopp C, Beck-Schimmer
B, Puhan M.

administration to prevent delirium or

Intraoperative  ketamine

postoperative  cognitive  dysfunction: A
systematic review and meta-analysis. Acta
Anaesthesiol Scand 2018; 62(9): 1182-1193.
PMID: 29947091.

Hudetz JA, Pagel PS. Neuroprotection by
ketamine: a review of the experimental and
clinical evidence. J Cardiothorac Vasc Anesth
2010; 24(1): 131-142. PMID: 19640746.
Hudetz JA, Igbal Z, Gandhi SD, Patterson
KM, Byrne AJ, Hudetz AG, et al. Ketamine
attenuates

post-operative cognitive

11€6 1 313)a (PICO d)Lails (@233 § (W 8)9>

ohdjle (i) eolc alEibily alas \AP


http://jmums.mazums.ac.ir/article-1-21471-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-07-27 ]

ulilSam g ealjuldle o140

64.

65.

66.

dysfunction after cardiac surgery. Acta
Anaesthesiol Scand 2009; 53(7): 864-872.
PMID: 19422355.

Lee KH, Kim JY, Kim JW, Park JS, Lee
KW, Jeon SY. Influence of ketamine on early
postoperative  cognitive  function  after
orthopedic surgery in elderly patients.
Anesthesiol Pain Med 2015; 5(5): e28844.
PMID: 26587403.

Soltanzadeh M, Ebadi A, Firoozabadi MD,
Tabatabee S, Babaee A. The effect of
intravenous ketamine during
cardiopulmonary bypass on postoperative
agitation. Iran J Psychiatry Clin Psychol
2013; 19(2): 24-31.

Bartoc C, Frumento RJ, Jalbout M, Bennett-
Guerrero E, Du E, Nishanian E. A
double-blind,

controlled  study

randomized, placebo-

assessing the anti-

67.

68.

inflammatory effects of ketamine in cardiac
surgical patients. J Cardiothorac Vasc Anesth
2006; 20(2): 217-222. PMID: 16616662.
Komiireii O, Firat AC, Bayraktar N, Sezgin A,
Arslan G. Comparison of the hemodynamic
effects of etomidate-midazolam and ketamine-
midazolam  combinations in  anesthesia
induction in coronary artery bypass surgery.
Turk J Clin Lab 2023; 14(1): 89-94.
Sindhvananda  W.

Comparison of postoperative delirium within

Siripoonyothai S,

24 hours between ketamine and propofol
infusion during cardiopulmonary bypass
machine: a randomized controlled trial. Ann
Card Anaesth 2021; 24(3): 294-301. PMID:
34269257.

AR 11€0 1€ 313)4 (PICO o)lad «@al3 § (W 8)93

ohsjls Al eolc oGRSl alss


http://jmums.mazums.ac.ir/article-1-21471-en.html
http://www.tcpdf.org

