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ABSTRACT

Background and Aim: Children with hematologic malignancy during the course of illness
require diagnostic and therapeutic interventions which are associated with pain and stress. The
purpose of this study was to evaluate and compare the sedative and analgesic effects of
propofol-ketamine and sufentanil-ketamine during diagnostic and therapeutic interventions in
the children.

Material and Methods: This randomized, double-blind clinical tria included children with
acute lymphoblastic leukemia, between 6 months and 14 years of age, who were candidate for
lumbar puncture or bone marrow aspiration. Children were randomly assigned to two groups
of 34, propofol-ketamine (PK) and sufentanil-ketamine (SK) groups. PK group received
injections of propofol (1 mg/kg) and ketamine (0.7 mg/kg). SK group received injections of
sufentanil (0.5 pg/kg) and ketamine (0.7 mg/kg) until the desired sedation level was reached.
The two groups were compared with each other in regard to quality of sedation, analgesia and
hemodynamic changes during the intervention and in the recovery room.

Results: There was no significant difference between the two groups in relation to
demographic characteristics,(P> 0.05). The relative frequency of deep sedation levels in the
SK group was greater than that in the PK group (P = 0.09). The mean pain severity in the SK
group was significantly lower than that in the PK group (P = 0.02).

Conclusion: The results of this study showed that use of ketamine with propofol or
sufentanil in painful procedures can provide sedation and analgesia. Sufentanil-ketamine is
preferred to propofol- Ketamine because of inducing superior quality of sedation and
analgesia and also stability of hemodynamic parameters, in children with acute lymphoblastic
leukemia.

Keywords: Ketamine, propofol, Sufentanil, Bone marrow aspiration, Lumbar puncture.

Received: Jan 17, 2018 Accepted: July 29, 2018

How tocitethearticle:

Hamidreza Shetabi, Amir Shafa, Mohamad Golparvar, Kimia Godarzi.Comparison of sedative and
analgesic effects of propofol-ketamine and sufentanil-ketamine combination during bone marrow aspiration
and lumbar puncture in children with acute Iymphoblastic leukemia. SIKU.2018;23(4):12-
21.URL:http://sjku.muk.ac.ir/article-1-3586-fa.html

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. Thisis an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBY -
NC), where it is permissible to download, share, remix, transform, and buildup the work provided it is properly
cited. The work cannot be used commercially without permission from the journal.


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.12]

1P=PI/1RQV (53 § )3T 7 ©ow § Cunys 8)93 / oBaws)S 30}y eole slEIIs (ale alas

o noliS — w3 g g (pmoliS— J 59999 33 S 33 (69 309 9 owduip! 5T il Al
oo gl 4 Wi (50 9F 18 (5 308 (s gauigy 9 (3l gt 30 (s gawl g T plxi!
oo Sy i

"(533095 et 59,5l Aozme ¢ A ol ¢! i Lo surves

amir_shafa@med.mui.ac.ir ¥ -$vWroe: 4 1t il 0yl colgdool lgdual (S pske il ¢ (Kb 3 0Kl ¢ 5 g 03,8 ¢sbokul
Ol cOlghal Olghol (S o e ol ¢ S5y 0dSiils ¢ o gy 03,8 el Y

Ol eOlgheol il (S o ohe o3l ¢ Sy 0aSiils ¢ g soetils Sl 0S¢ (S gl ¥

ol

D315 il 3353 Ly a5 iyl Gy pasins SLIG & 515 Solo Sooa 53 G5 gm0 5 10D § 4o
3 el 55 eSS g 5 el = s (S Alie s (g1 sl Sl aalllan Bl e ol pen
s plasl ey plosil o O3 87 ) (535305

o) ao S JL VP L ole # 0L 087 (5557 4 g 5 0l (oleai (Il o le3T IS adllan (ol 5 2 (qwin 2 (9
3355 (B3l 5k g 0TS i 815 aalllan 5 g Ol vl e Ol T b (6 o8 053y LIS 3l oSdl 5
PKos, 8 55 s andllas 3,05 (SK 03, 8) usliS = Lolets o 5 (PK 05,8 oS~ 58505 5 0" C3L 53 (6,85 ¥F 05 5
o 4 0y U 5T & 0.7MYIKG (el O.5U/KG Jles g SK 055 55 50.7MGIKG s« IMGIKG 5 515
33 g dslte o 3 Sl s gan Q\r;aﬁ@J;@‘M@JT%L\AJ%@; Oles s G5 sllae idmpl )T
ks aglie S L )55,

(P>1/00) Csls 3 5o g anlllas 355005 8 53 (13 sime Ol (001 S sas Sladuiie 4 4 55 L AL

ssbae SKey, 8 55,5 wus Kk (P=+/00) 55 PK oy 851 220 SK 65 8 55 Goos idue )T o i 515
(P=+/2%) 55 PK o5 £ 51 5ol )ls sae

S y3 o s 53 Sl e U s b ol e (pneleS” 3l bl 48T ol (gl 58 andllan ol (slaasily 1S 8™ Aol
jkf':égrb—fj_‘.ec,_:é.;a{@-jsQwﬁ—&wywwsjfg.;jpw&y @‘é})}&j&g(b—\(awrﬁ‘}
Sl KM 5] o by Dtn O35 53 oS = 35 5 oS 5 4 ol (Snlinn g gl el (Ol 5 02,50
Ll

S 050 33 €Ol g3l a8l T S35 30 (9 505 5 ¢S 20319 5™

AV b d AVIV/E: L aoShal AV/Y /YA lie o g


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.12]

W (s o)

35 i Sllasl s JLSS ) 5 (SHae (gl
(A3 505 03l O3 57 5o ys
L;,_a;,;.\_&,dt.;uwh,\_;ud,,b&&wy
A0 s Jol Sl S B pp) B0S Cd Sat
O 62535 ol Gl m 4SSl s b ) S S
OT 510155 e US55 55 Slays 5 (el Sl
(Shss glaoly jilag,ls plu Lol ea b olesas
()35 eslizal JI3U1 5 Szl 5 SHae cgds s
355 b 5 (i p)T DI (lanlllas O e 55 50 55
5215 Jd o LS 5 elS = g5 5 mS S 50
BOne ou sl St g awn ) aDe OS5 S
Lumbar o Marrow Aspiration (BMA)

i L S awlis (5,8 Wl sPUNCture (LP)
Gsd 2913 oS 5 55 5 anslie Ooda b anlllae oyl 11
e O gl e (63531 5 (idw p)T kS
Wl 0k plauil (5 508 0 5l gy 5 O i

IR 93
@LA)T)‘SJSLJ;Q}‘AJJ ok L;JL.&: aJUa.a U'L‘

-\v4g Jlw 53 IRCT20170809035601N6 L,
a0 i el Olgiol el (i S50 53 Y40
Moo JLu VP B ole & S5 58 A o 2nd 3 (6,5 4 ga
L 5 maS 050 o b8 sl St i) o)
5335 b 40 0l Loyl Ol sl e O gl T
3555 cpddly 3 S Culb) S 1 ey (Ol e
Olas pdly Lt aalllae 5,405 5 & ¥F oy S
S oledbl oxfd)ch.?)&AA) JUbl G5 o 5 lon

Azl BT eslizalsy ge 59,05 &
ST L Gl alils tanlllan 455555 pde glajlns
Ol (Glays o5y slagls Sl phS e &S5 AT
(Slazmas Jo L (ot Jls 515 0350 VL ¢

g ¢SAS Solon (kS Solos ¢ 55 — B Soles

doio
Ol gl o O ol pocn T s g sl e L el
&S 0SS5 5 (BONE Marrow Aspiration)
Oleys 5 asis Lol gl 5l (Lumbar puncture)
LT e o (G55 Sl (et Ve O3 57 o
S Sy sbas 035 S Uy bcee SISH oyl 5 (V5Y)
3 e i 5l 015 ol b W 0T oo
Olgl 5 sl 5 ool ol sl | Eaol 5 ol (o 355
(Y 3Y 85 58 o LalT cp iy 5 0558 5los S cpl s
5 oatS 0y d b 5o b sy () (B o et
5 S 2l 5o e Ll e 355 1SS L Ol
0358 Gy mls S Ko

S )Ll s 4 Olikses 45 dwy oo a5 4y iote 11
j\&&)&)&i\u&_ﬂ\ysjsuuljg_e
Lo, 8ty ol adasr 51tisl OT 51 ey (Slas o015
ol o gas Bt 5 ST (sLas )l 3l eslid
J33 A MC‘)T&L&})\} S 5 3l eslaul
Sl Olejlw Lo 5 (505 (oo 4 Ve OIS
sl 5 LS 0T JUibl slST s WHO) Jle>
LF50)!

e 3 e o S 5 Wl sl Btes U
il sT 63,13 65 5 358 p 03 IS 4 s (slses,
235 3l ol 1ol S Gy S5 5bea
oM OLS5 58 55 Glays 5 adeis Gla ans
sl S8 Sk ol o 4 G sl
A sladbo 53 @ el 5 g 8 aden 10T
15 5253 ool b U s el il 2
e i 353 s (5515 ST Lol e Ygans 5 03
(it plsT ol s Sl alsS (P V)3 5 oo 03Lizl
Cadema 15531 (1 5 ol ) Sl (554 5 (S35
Sl IT 0l (515 6 s (e S0 s

c‘;‘JPQ)HMQ‘}JO_ﬁj:)\LMQﬂJL:

109V 53 9 3T /7 eow § Cuny 2)s / Olws)S b)) eole 2GSl (ke alss


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.12]

e § ALl T W0 amlies 1iE

c bl Ly el s 0/7mglKg sl ) K —
L Amg/Kg J s 515 s3> ¥ &K - O/Img/ml
0.5pg/kg s> v & ,—.0/5mg/ml - L
cble LIMGKY opelsS sl F 55 5 ol s
Cble Ly Jy by sl 0 &S, 5 0/Img/m
K w5 o (PK) 05 £ s 55 0/Img/ml
Copois WA K u (S-K) o5 S 2 v,
e 22 85558 Ol e Sl Doy o 53 A G e 55
U o Doty 0 K5 05,5 93 12 53 s
333 s p 0L 53 5 Gou 5 olls Sy 4 O
SLags ~S 30l s 5 e (52 525 Ssl5 NS
L gn g G 05T gLl oIS 0L o8 51 S
PR A 2 090 G F O B 58 Gl A Ol
SIS B Ve (650, 4y JUEsl 3l e 5 4ids 0
S b (idupl )T ST ey el Ol 5 i 23
University of Michigan o& _:. & il
s b, Sedation Scale (UMSS)
BInFTAPIIEWE Fpe

st/ (Sa Tl st i )T il Lo s
Mo b/ 5 NS 4l & sl 28T

(g / (ST st tlan o i o,T 200 0
A esl 5 51s S0 L S pd S o b e
By r e

5 L b (Ges D55 tres tdmp T B e
B ool 5 BB (S5

G e

353 ol ol St s Sl 3,5 s CiS
(UPAT)Universal Pain Assessment Tool
ALy 2L

553 4-6 0 o5 (Cadst 553) 1-3 0 05,5 356 06 jas

(Ls 353) 7-10 6 o5 (Lo 520

T B e R
(s e a3 5553 A (59,05 65 a3l eslinal
P 305 Slap g w3

Ll e ab)le S8 s o5 sl
by i b ey WS o e 4T Bl 0 s
358 e

05,5 3553 Oyl ($3La5 Larasd o gd 4 fos GBI )
~ ot g 5 (PK 03 8) ST =d 505 5 08 L )
)8 S g it s (SK o3 ) palsS”
L bl o8 5 oMbl (55T e 3 45 (5500
dodar Sl Coolaal 4 63de ¢ Joos Gl & sle 2 5555
35 eda bl sde 5T 05, S5 ol dolat sluel
ol 3 SK 05,8 35 0 &3] S1sPK oy, 555y
sl aalsl ol 09,8 55 40 B, B Ol o3 8
O 03 i ¢ ol Oy G318 03 eS|
5 o T 5l e s o o J3 073587 5 ol s
S g LS o T JUibl slST glaas 5 51 oslizul L
255

353 5 E3upyT o)

s ) 8 53,8 S 8L 5 25 g0 i Oyl
(S Sl A5 8 15 (6 ST oy 5 o
Lo ge 5 S s (S s 055l (B 0L 2
J=8) Calizee Olej 4w 55 058 g LS5 S5 0 L3
Ol (81 et S (5355 53 5 adst ke o
Aol Hl 8 aads 5o F el el 5l O5nST
by las 2 05y bl o aalllans ;50 Lyl
L;udij)w)::}gwbrgWSLgﬁﬁwu)lf
ol NS US Dot prstendT B Loy
e LR U PV P
s Dlas o gl ealials ) s s 50ls Zoale e

109V 53 9 3T /7 eow § Cuny 2)9s / Olws)S 30}y eole 2GSl (ke alas


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.12]

10 i ol

PK 05,8 51 5omb olsismn osb 4 SK oy 55550
09,5 33 et uplsT omed (313 (P=2/0Y) 5
3 PK oy 851 miy Jslime 2 &yyw0ay SK
03,5 53 g LA Olej 5 5505 518G 4 5L (P=2/49)
SK )“f_:a:{&)‘)l—:&ﬁ&:))HA—BPK ejjjjspK
.(P<'/'0)sj.3

o J8 Osley Sl s e Sl ok 4 b sy e Sl
Slsd el ol s § Sl Y Jgdm s adstle 5l de
g o 53 ol el 05, 8 s B 0L,
3 e S (P=e/008) 515 i |y (gylslime Lol 53!
Ssline 1 5 a4l 28l 0y 8 95 Codstl by s dS
S s 5 &S s 05,28 Sl (P=/A)
s3bias ‘6)3‘—<w 233 J— G 52 K °ﬁ;—f 2
b Ol 5 (P< /v o)) 5w PK oy 51 2oy (o)lsline
@WQ};JM“);):JJMMU@M
35 &S s O, Lsd 51 5ol (P<a/ey)
(P=+/10v)

e 05,8 53 (6555 53 58 S daw s L
S =50 05,5 ) i S)lsbae ssb 4 ualS
Lol 1S ool ys JsP=v/een) as 515
355 OS5 S slasjll b il sl VT O ga3T ol
2 0581 glsl A oobe (P=2 /YY) 5 4as Lis> 1
ot_.:;bwbmgw,-tyﬁjdsujcbuﬁjmiiﬁ
(P>700) sl

Polss 3 )lee 51,5 SK PK Sl s S5l )3
23 s Olaj 53 5 (P=2/0V) Jeas o ool -
Slaws 0T j3 s cesllise >y (P=2/\A) 6,5,
56 LSSE il Sl ol 4 S Slhlas
sy polaastl s 5 a1 Syl iy 0 el st
F Jsis)

Jsb 5 5 (e pLT Olas s IS ley 2 3550 55
Aol Hlay (653185, Oy s 5 amy plasl Ske
Seas ST 03 U 505 3525 595 2T 5 Sl
et d b Lo sl Jlel o)l pe (o 5 g
63 oS sla Jals) (65585, Olej 53 55 5 ams
G e Gl g s e oS ol B 2
anT 5,0 5 ohles Orrep s M LS (s ea s
05T Ll Ao ys S3IL sl Ve I iy S O1ED)
Sl S 15 Oleys 5 abisl ss (Aoys e 5 e
A6 L, Ve L sAlderete Score 4 ofyles 45
ol Y 6 Ol slay 4o i Vel S ) s 5
A8 aallles BLL 55 s g bl e S 3w pl)T 1
W28 8 13 Gt o5 sl 3 lag

@b LT

YW ddeus SPSS,\);t(,)s Al g4 a.\.:é,ﬂ@? SleMb|
gty o 5 d (AS 5 (oS slaesls s LT
i 1S (Ueys) sl 5 (Gle O3l o) Kl
L alllansygo 05,5 55 55 ol gy 5 (SLb ite deslin
S Ogasl s =S slresls sl - T O3l 31 eslizal
Pvalue jliis .as plaul iS™ slaesls (sl 35Sl
b b 8 55 ls gme t/00 5l S

Pl

Vo5, S 5555 G55 m b b Ss S PA anlllas oyl o
oS bl 53 5 Jgb g g eelsS 0S5l )3 0
Oley ples 5303 5 15 aalllans g Jilid gy palsS
aallles ) S s 5 i plasl ST Bsn b oo
REE A G)B

3 il T CiS Oyl &S S sas S
A Sl s BN Jgdr 53 s 1 E 5 5 S35
M| aalllon 5,50 09,8 9503l 8 pos Slasein
S 5Kl (P>/00) wsls KaSS b g ls e

109V 53 9 3T /7 eow § Cuny 2)s / Olws)S b)) eole 2GSl (ke alss


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.12]

e § AL T W6 aulEe 14

o}ﬁjijzﬁ:.wjﬁ.}&eth&:@‘fﬁlQL&)ﬂ?‘l\ J}-\>

P-value b fitudgu o9 & o= J99939 5 09 5 Slasele
- vE e sl
A Y (/) N (/51/A) - i
A A) \(/XAIY) e
T aan (YVR) s/6+ (Y/TF) (JL)(SDE k) o
VAN el YY/OYE4/VA Y\/OFEV/FA ((-,f}L;)(SDiaqu,a) Oss
/4 FC/AVIOF) IMVALARY! Yo ol T e
UMSS
YAC/LAY/XD) YY(L2F/VY) ¥
VA VALESTRYS) \AACIARD! UPAT jlas lol 5y Sds
/A V(A /¥ WA/ s p o S
N ¥(/¥/F) CINIE 2 3
(VAYYARNS VY (/YD) LP
V(XY /Y$) Ve (LYNS) BMA s
Y
V(X /%) VATY:D) BMA/LP
Y(/AIY) Y(/6/9) BMA/BMB
£ (1/10) v/ea (+/99) ) )
ey Alesrs
£/85 (/M ARNQVa]
"
5IVY (F/¥5) 8/+v (¥/v%) ] o o
5 G2 b ey OLL Ol ks
B
. VEVY (5/0Y VE/Y (8744
A ( ) ( ) 6)3&4,)

*Chi Squiretest, ** Independent t test, UMSS: University of Michigan Sedation Scale, UPAT: universal pain assessment

tool.

109V 53 9 3T /7 eow § Cuny 2)9s / Olws)S i)y eole alSkily (alc alas


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.12]

WV G el

wlllan 350 05,5 53 55 s p 3l a5 o Sl 3 o i Y Ul

S = e s 055

oS = Jpsn 05,5

P .
value e
JEA - VAV/AYS/AY Veo/YEEA/AD Al 3l S
OF NEANENY/ B Vo¥/YAEN/AY dstlde o s (ai3s ,3)(SDE . Kle) LB 0L 6
oYy ANFETY/EA AA/A AW/ FE Ao 51 e
JYY O AANOEV AN/ H50/5F Al 3l S
S¥A4/0VEVY /P8 © A4E70/0F Al (0 2)EDE ) 053 05 1
JVE L A4/4EYD/40 44/+ 1V /50 st lde ) s
YV NOFEV/YY VAAEEAY/RY Al 3l S
<oy WFASENY/ A Ve AFEV YD Al o > S "”i’u‘é
(mmhg)(SD+ . 5L.)
<oy NN/BYEY/FS aA/AVEY Y /47 st lde ) s
JYE VO/AYENE/FY VYNOENF/H0 Al 3l S
<oy VENFEVWVF SY/YYEIY/ dilde o 5 S “.”":ué
(mmhg)(SD+ . 5L.)
<o/ YRRARNYYS $1/5FE1Y/AA st lde ) s
YT AVOYENYD AFAYEVR/YY NESRWS ¥ Sl s S
AT A/00ENA/AA AZIEAENY Y dstlde o 53 (Mmhg)(SD+ . SiL)
oY AB/Y VYAV VE/VFEVF/AA At le 1 s
Jos Sl om s o POl T da
P value . .
sy (Lo y3) Jlidgu — ool sluw (Ao ys J99999 a2 3550 2l
YA(¥\/YY) Yo (/¥A/Y) 5,lL
" MARL)) £(70/4) x5, K86 Lols
AR £(76/4) 32460 geni oot (Jos 5
Y(1170) (1) 0 o6 oop 5 52,55
YA(Z£V/Y) v (/¥o/%) 5,lL
V(7V/0) v (/¥/¥) 3, &S
v(/¥/¥) (/14) SRV PP oolse
a V(7A/8) (fr4) RO g6 et (6555
V(7ve) (1) 0 o6 oop 5 52,55
\(112) (1) o 31 e 5 g0

(5 G013 oo 5 ) aly o 51 i Yo ol 8 Ol e sl 2l 31 16,108 b

(5582 915 G5 31 JB) alsled 4 Cad Yo filis L3 O g 5Lis Jow gt jLid [2alST 10 5l g

(s S5 GoF 5 JB) b U G Y Bl S e e 055585 13120 50 en

109V 53 9 3T /7 eow § Cuny 2)s / Olws)S i)y eole alSkily (alc alas


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.12]

e § AL T 6 amylEes 1A

23 LT L 0L 58 5o b s (alS S 5
33555 5 eV s eelS 4 L (5 g 6252
Y )il 03 0l o Jild

s O e s 01, L—Sea s Krishnamurthy
or % Ol S Sy Lo g IS 5159
J=lid b 5050 5 S =I5 500 5 AL Sl i
Sl (e )T e Al ol s s
53 3013 sdome 593 a0 5L 5 Sl oolse ((Selus sen
Oles Salis Lgs ds 3158 wlie pals s S 55 5
OF)s S5 alS—Jsdgs 09,5 53 i 60358,
2385 gl phign 65 50 D8 b ple b ardllee glaasly
FSVsb 680, G addllan b bl b anllas 5
by o el = ks S 5 4 Yzt Lo andllae s
55 s

S 5 35,50 awlie . AMinidashi laalas s
@b Oben 03 el —dbs 5 JSES-d s 0
eyl 5 e S35 3y = s S,
a5 B Sl ol 05 Jikd-d sz LS Gees
ol andlas (V) ol sk )Ll 6,555 Ol 5 5T
Sl as)le il s stqrtﬂ (393 g Auay 43
ol punns B g2 anlllasly 4 5 L

G 5l s 0S5 S 5 Elshammaa
Jsts 5 (0.5MYIKY) sl 5T ¢ Jas 31 dm (63530
J,S 3 g adllan cpl 3l 3y 350 |y (LHOIKO)
Lot 5l a5 5o ot 05y Jus 5l ey 35
Jold e — el 3T L5 51 L adllas 55 .(V9)sls 0L
> 5 5 ElsShammaa adlas b ol o 5,5 8
3,0

oLl SK 5 PK =33 05,5 55LaS ol andllas 5
535209,5 93 ;8 53 S fha Sy phan el S
S Al psls 4 b Ll e b adlllae s Ol

j&%jﬁﬂ‘f‘}}.ﬁa:ﬂ)\sﬁwggﬂﬂ

X
=l oS 5 s 5T Il oleT S andlas ol s
e G303 5 b T S SK,PK
S L OS5 58 s e ol 5 S Sla s
S Sl bl (28 5 515 g2 2550 2l <SSl 5
eSS g Jee e 35 2alS 5 SKlsline 3G
25 PR 4 i SKIL b e o &) oty (5 T
(s G 53 Jh g a0 8 53 LB Oy slutas
5 s 4 S (P=2/008) 515 0Lii 1y (g laloms il 550
Nsline ;8 5 4l 2alS oy 8 55 OOt Oloj cadS
S sl s 5 S st 05l Sle (P=2/A%) w2
s3bas td)}‘—ﬁ) BN e SK °3_}j 2°
Ola; (P<e/v 1) 54 PK oy, 8 51 2iy (g lslome
el o5y PR s, 8 51,5 GY5b SKoy 8 55 (6,58,
REPRISI LBV RGIR 1
el 5 st S ST alie 5 0K s Hala
et B Ol S L OS85 dpbs g
S L sl 0les o Vb ok e s S
Sl bl 5 (Salnsgon 1l Cle 4y Jsls
Fol B erlS 4 Lo S 5 ol Gl 05T
Ol ;b 5l bl alas glaasl (Vo) 5550 s
ol (gluly 55 ESalys son sl e 5 (655K
—./Hala
Jots g = 5l J5U (6l 56 w5 4 NiElsEN
ol s OS5 57 55 ST U 50 (sla g s
Cari s 350 3l 50 IVA 53553 I 51 slyls oS 5
S 5 05| P Lt doys 5 51 Olslay Kol s gon
Callas 5 i 05 OS5 55 (Shde oyT 5 LB 0L 5
36303 U B b adlae s (V) s 3158
andllan b gennn SKL L 2 05008 gLl s> 55104
.~Nielsen

109V 53 9 3T /7 eow § Cuny 2)9s / Olws)S 30}y eole 2GSl (ke alas


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.12]

19 @i psl

are lipophilic, small molecules that are

freely solublein

03,5 335G sb sy SLS ) g
el okl OS5 587

S 5 doms
b sl L eSSl oslial by oo 3 a0 (ST, b
o T L 5 or J s 5 S5l Jld
ool 5 ESalys sen (ML ialie (6355 (s
Sl 0T L bl adlllae gl ol ol o (6 28
S laslas g a5 L el Jilid s S 5 oS
S ¢ (Srliy s gor 208 Dl ok 5 iduplyT w35
SdeslS S Sl s 3 (el —dBs S S
0315 e ;5 2l S i o) 4 Ve OS5 55

25

LSRN o)
L 4SS Coal gl @6 > (615875 sl 0L ol il e
IRCT20170809035601IN6 L LT 8 &8
L s Olgio! el (SCip 5570 53 1¥A0-1¥48 JLu o
Olgiol (S ool oBils 2as Sislae slayle
A Ol Slas 51 lie O i 5 140 o plonil

Al o S5

Reference

Ot falS s Js s 1 0050
035 5 b Sl m e LIS e 4S5 (V)8 e
PK 5,8 55 &S sz 5 &S g 0503 0L
s 539 U el St gl SIS LS
I35 S0 5 (e il OIS Jaw
by s Al 45 el o

Hlge adax 3l 55 b ez ‘51_«,(._.*;& Shyls melS”
oS Ol P W (gl ) g2 M;T («NMDA
S s oo U (s sl (looi ;S 5 3B L ol S
addlle 53.(V4) 358 b sladsl b 55 0T (63,5 A5 il
Sl btz gon 5 2 633 29 (AduplsT o
oS S il 8 2l PK 6 o SK S5 L
0155 oty oimn slaes ;5 5 ST 2585 30
Ldls OT Gl s 5

Pl A s on Sy S e eSS (S S
el (OT G ams 655, 5 31 (50) g el (il
5 Gaos i3 T e 9 5 L e S
Sl ol yo S 5 Saliy3 gob p 5T g S

Both sufentanil and ketamine

are lipophilic, small molecules that are
freely solublein

Both sufentanil and ketamine

are lipophilic, small molecules that are
freely solublein

Both sufentanil and ketamine

1. Harila-Saari AH, Lahteenmaki PM, Pukkala E, Kyyronen P, Lanning M, Sankila R.
Scholastic achievements of childhood leukemia patients: a nationwide, register-based study. J

Clin Oncol 2007; 25: 3518-24.

2. Bhatnagar S, Mishra S, Gupta M, Srikanti M, Mondol A, Diwedi A. Efficacy and safety of
amixture of ketamine, midazolam and atropine for procedural sedation in pediatric oncology:
arandomized study of oral versus intramuscular route. J Pediatr Child Health 2008; 44: 201-

4

3. Hockenberry MJ, McCarthy K, Taylor O, Scarberry M, Franklin Q, Louis CU, et al.
Managing painful procedures in children with cancer. J PediatrHematolOncol 2011; 33: 119-

27.

109V 53 9 3T /7 eow § Cuny 2)s / Olws)S b)) eole 2GSl (ke alss


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.12]

e § iAo T W06 anslie Po

4. Shetabi H, Golparvar M, Ghanbardezfoli S, Torfengjad M. Sedative and Analgesic efficacy
of Propofol-Ketamine and PropofolRemifentanil During Painful Procedures in Children with
Acute Lymphoblastic Leukemia. Iran J Ped Hematol Oncol 2018; 8: 87-96

5. Work Group on Sedation Guidelines for monitoring and management of pediatric patients
during and after sedation for diagnostic and therapeutic procedures. an update. Guidelines for
monitoring and management  of  pediatric  patients during and after  sedation  for
diagnostic and therapeutic procedures. an update. Pediatrics 2006; 118: 2587-602.

6. Hashemi A, Ayatolahi V, Ghilian R, GhadamiYazdi A, Fadavi N, Yadegari Y, et al.
Ketofol for bone marrow aspiration and lumbar puncture in Children with ALL. Iran J Ped
Hematol Oncol 2011; 1: 126-32.

7. Khutia SK, Mandal MC, Das S, Basu SR. Intravenous infusion of ketamine-propofol can
be an aternative to intravenous infusion of fentanyl-propofol for deep sedation and analgesia
in paediatric patients undergoing emergency short surgical procedures. Indian J
Anaesth 2012; 56: 145-50.

8. Aouad MT, Moussa AR, Dagher CM. Addition of ketamine to propofol for initiation of
procedural anesthesia in children reduces propofol consumption and preserves hemodynamic
stability. Acta Anaesthesiol Scand 2008; 52: 561-5.

9. Xue FS, Xu YC, Liu Y, et d: Different small-dose sufentanil blunting cardiovascular
responses to laryngoscopy and intubation in children: a randomized, double-blind
comparison. Br J Anaesth 2008; 100: 717-23.

10. El Deen HMS, El Deeb A. Ketamine—propofol versus ketamine fentanyl for anesthesia in
pediatric patients undergoing cardiac catheterization: A prospective randomized study. Egypt
J Anaesth 2012; 28: 49-53.

11. Nielsen BN, Friis SM, Regmsing J, Schmiegelow K, Anderson BJ, Ferreiros N, et al.
Intranasal sufentanil/ketamine analgesia in children. Paediatr Anaesth 2014; 24: 170-80.
12Akin A, Guler G, Esmaoglu A, et a. A comparison of fentanyl-propofol with a ketamine-
propofol combination for sedation during endometrial biopsy. J Clin Anesth 2005; 17: 187-
90.

12. Shetabi H, Shafa A, Zare M. Effect of Ketamine-Sufentanil and Ketamine-Midazolam to
induce sedation and analgesia in Pediatric with Lumbar Puncture or Bone Marrow Aspiration.
AACC 2018. 4: 497-500. [In Persian]

13. Shetabi H, Asadi N, Golparvar M, Shafa A. The Comparison of the Effect of Ketamine-
Sufentanil Combination and Propofol-Remifentanil Combination on the Quality of Sedation
during Painful Procedures in Children with Hematological Malignancies. J Isfahan Med Sch
2018; 36: 548-56.

14. Krishnamurthy A, Sudhakar SR. Total intravenous anaesthesia using propofol and
ketamine combination versus propofol and fentanyl combination in patients undergoing
bronchoalveolar lavage. J Evolution Med Dent Sci 2018; 7: 1567-71.

15. Aminiahidashti H, Shafiee S, Hosseiningad SM, Firouzian A, Barzegarngjad A, Kiasari
AZ, et a. Propofol-fentanyl versus propofol-ketamine for procedural sedation and analgesia
in patients with trauma. Am J Emerg Med 2018; 36: 1766-70.

16. Elshammaa N , Chidambaran V , Housny W , Thomas J, Zhang X. Ketamine as an
adjunct to fentanyl improves postoperative analgesia and hastens discharge in children
following tonsillectomy — a prospective, double-blinded, randomized study. Pediatr Anesth
2011; 21: 1009-14.

109V (53 g 13T /7 @ow § S 8)9s / olws)S 30}y eole 2GSl (ke alas


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-05-13 ]

[ DOI: 10.52547/5ku.23.5.12]

Pl L o)

17. Kassam SI, Lu C, Buckley N, Lee RM. The mechanisms of propofol-induced vascular
relaxation and modulation by perivascular adipose tissue and endothelium. Anesth Analg
2011; 112: 1339-45.

18. Gupta A, Devi LA, Gomes |. Potentiation of p—opioid receptor-mediated signaling by
ketamine J Neurochem 2011; 119: 294-302.

19. Tucker AP, Kim Y1, Nadeson R, Goodchild CS. Investigation of the potentiation of the
analgesic effects of fentanyl by ketamine in humans: a double-blinded, randomised, placebo
controlled, crossover study of experimental pain. BMC Anesthesiol 2005; 5: 2.

109V 53 9 3T /7 eow § Cuny 2)s / Olws)S b)) eole 2GSl (ke alss


http://dx.doi.org/10.52547/sjku.23.5.12
http://sjku.muk.ac.ir/article-1-3966-fa.html
http://www.tcpdf.org

