Downloaded from tumj.tums.ac.ir at 11:20 IRST on Sunday December 8th 2019

o] s

nnnnnn

U’/"LT'H/(Sbom‘VAJLA‘EUVVAJJ.J‘ir‘if.;uiﬁq_;/r‘j/_)’.ﬁuﬁ.j_}g,a}k AL{JJ/_J“_‘S..ZJ;: 0uSiifs aao I l l I\/I |

yd Bispectral Index sas caws 5 o 43 s 51 il O

SwlRe wged 5,10 ol ylows

oS>

- %

VWRE/V/YE ST WA Bk WYAYANY sl

aallos Cila 2 e sl (65l Lol g e sbeg 5 s Bispectral Index (BIS) ) szile AL g dias )
25105y Sl e i 3 sl e Gl Olles 53w anls Joes 5 655 LBIS Sl pean o)
310 (52 o 81 gy Ol o525 Slacdl e iy 3 (cross-sectional) ahade asdllae ol i sy
35,5 Slaslas s 1 e (IO VO VL sl Loy 5 Ol ;ﬂ);asw\,i ‘:L?u" VAT Lo B IVAY e
sadsl sl cadllan 3 ) Camaz s g (SUST 5 (6 sl a5 (A LT Be NAd s 2
535 ABIS wu;.z)Bls,@oWT&u,&ﬁW\éuﬁ;@\;ﬁ;;!w.ugﬁ_:ﬁfiéﬁw@
Subdural hematoma v 4x;L> ¢ 5 LBIS LS| A aclous ¢ sazee 5 43135, BIS rSols sl S ol 4
s gbsol s anls 550 L 55> 5 5 Subarachnoid hemorrhage (SAH) (SDH)

53 0L BIS KL .tizils S 5 ol andllas L3 JLo YY/8RINVAS o o Sle L O34 53,0 Y claassil
5 4035, BIS 1SSk 155 A/S /YA W/YA 3 1kl Gl L VYT P AY FVAS (s S am b S slass,
3 OYA /EFN /DY 3 ey P) L3 (ks T B D ando s b L Obest 53 o peres
23 P) il (golsbas Ml n b cilise Sl )3 pge 5 p a3 slasss 53 BIS SSle (1YY g o2es BIS
QA SR AN S L R R XL TS

les simms Jlaz=lay Lls Sslize ST 0 45 1w Slods gl dCU w5l sl 5 Olasy 2 S o

3105 Ol BIS 8l b bl I 5 ansls 555 b 35y L5053 slie BIS slasl

s p oy BIS (e slas 5 dCU /gutels Slals”

(Aspect Medical Systems Inc., Newton, MA, Aspect b o3 S

03 S L (EEG) 320 Sle 555 2 1) los 2.8 S, » USA)

bso (o)

"o (5310

'Y 0L e

TS B 3 e I
'3l Ol

e ol o5 slocaslin 05,8 =)
Sl o7 S S

pale ol slasl s i ol 00 5T
e g3 S S

o
O oy By St (5 i s skl 53

st 038 5 (2) ¢SV gy >
CTV-$014:08 1ils

E-mail: moradimoghadam@yahoo.com

PRV

35S fa it bk Ges 5 Se3lSl Gl Ol 31 eslinul Cg
Bispectral index &b 55 a2l Aspect o5,S EEG 5l
sl glads sas J.iLM‘ e e Ol sde O o |y &;M
V4458 Jlo 53 . dles ;S (55 0 Aspect oaws Jgol Olas 3l ol

L;\J—' b BIS (FDA) l—<'.'.J‘\ o>l CJYL—L\ L;J)b 9 e QLA)l_w

Tehran Univ Med J (TUMJ) 2015 May;73(2):117-26

http://tumj.tums.ac.ir

aan gl b aS gy Sl b oLl S S

bl T Jes 4 Sl sley il b i 53 ey 5 Olsles
Ll Ol (S3 T Ol Dl 5 (ol pn o 5503l
SrSell S5l 5 oS e s S sl S o
b5 (BEG) 318 sl sl 2l yal i3l s (5500 3508

@3 1880 was 3 Tls s ol Kes s Sigl Rampil


http://tumj.tums.ac.ir/article-1-6608-en.html

Downloaded from tumj.tums.ac.ir at 11:20 IRST on Sunday December 8th 2019

OllKas g puds (g0l ol ARTAY

S s S8 8T LT 5 s S 5 S )b (I
L S C)b'- ax)las

amlb g e i g e Jold Ohley Sl
2 el 0BT a1 (gbaesls yizean ¢ s CT-scan ol
=S Slilesl (Cr BUN) (58 slacas (BS) 05>
«(Albumin JINR (PTT PT Billirubin SGPT SGOT)
PH) s slajl «(Ca P Mg K Na) o, slacs
5 (CBC) 05— sladlw (028at HCO3 PO2 PCO2
Gl 4 a5 L (6 ymem sl 5a) 03 Ohlen 2Ll se s
il e 5o slacdle s 53 (6 e Ol Sl
33y a3 Obleg s o Ohlany STy (e 5 4l
@3 by cole a sl LA Ol w Sy A (6 e sl
5, 5n cialllas (Blinding) (3o S Egr b OL e 5l i
BIS™ complete 2-channel monitor, 4 electrode L L3,
A § | 5 sensor (Covidien, Boulder, USA)

3013 555 BIS Ly Koy iile g, 51 iy sl 23
S 03 Ol 03,5 ssle (b s 5 A s Oley sl
o=t e Sauls Sy il )l b e a4 S 5l
cmrmen o3 S sl aalllas Sl ol 5 el g (e b5
s 003 BIS (g5, s SIS o0 Jlzs| i 2alS g
S Do 3 250 JS Gl Bl s b Ohles (Gase) 550
R T

5 S el Jme 5 £ s ol sl ke S )
2 BIS Sl sie (Gs, » ;5 BIS gl sue [22) BIS sue
e anls g LIS il ¢ sas BIS ke 5 555
i edbss ole 65 5 syl S5 5%) sre CT-scan .l
L (ST e il 5 iy 513 (S 5n s 513 3 550
23S 513 oLl s se asdllas oyl 55 BIS sue

eaze Oblaws (U5 ,3) Slig Caand 4 BIS K oS Ll
31 S5mke glsal aS EEG Uy JoalS oy s SO ) 555 s
ST Sl g b5 s (S e il e il slacan
Sacand 3 anls g dor b aalllas () 3 0l 5505 Olley

Shls axws 95 4 CT-scan bl 5 Ol (s g odd o Cilises

Tals 5, anl sy she s hsem Slals 058 5l
Slagls 05,5 o i 5 oldisn mhaw H 5l 6l BIS ) yiile
el o oM 3 Nl e s sl e BT s 5Tl
Sy sl sl i 035 e Sl 5635 (S e
Slaslas f Glaas Gire Slog 5 Olen 53 Slsl3 la o)
el el OLES L BIS 5 )L pe T S b e
Sl Gy B S w feate (i) S Ly i BIS
Sledew 53 BIS LTS 5,50 o ad 4 |y e ol 5 553 00
Sl Hloy gt B8 35 3l sre s ~ls

anls Joe 5 85 LBIS L3 oLl sl ool sla o
IS s el 5 o0n) 31 el o plail Ol 53 o
e 5l oslial &y s o 53 1, BIS 055y eslisul 6 5 a5l
Pl S bl g JB e S s S il

25 ) bl e 53 Dl sy 5 2l e S L
55 eslil L, BIS LTLS 5550 55 oadas (glaesls 54> ple
Gl B b ol e e ol sline gl Jome 5 615
0530 L L Ohlas 53 BIS il L sdsl cowsay slael bLs |
SSSph Cleds s amen 5 5he Il b Gt Dbod s
3 S plouil (o sline S ST b she il

eron u'i'}J

4S 34 (cross-sectional) _alais olalas SR axllae
Oy Oliwslag oy ol o A5y 3 ITAY ole (5 6 g )
A el 01 (o) ST s
S o BLlssse 03 s Gies 8 el Sl xS L
sl los 5 Ohles 53BIS sae L liw o cunl 525 ple b
30905 slew T ;\Mp‘d}w’ﬁ}‘cﬁﬂl oid rl?c;] 0S8t
bl wdy O iyl 5 e ol a5 b JLI0 YL
TN PRENE VR PRPURE I EZ I 0 R PR ULT) ) (EE P
ol 25 Sl Ol ¥ 5 gl anls L s Sl
SPhas oS L plaml addlas 3 &S Sleg i S 3
(oS g (Sl @le OIMGLU Sl ramen 5 WS S T

IEE G NIV oF 0lais V¥ 0,00 I FUF Cugas ]l iy pole olCiils o 55 ouSCiils aleo


http://tumj.tums.ac.ir/article-1-6608-en.html

Downloaded from tumj.tums.ac.ir at 11:20 IRST on Sunday December 8th 2019

AR Sulo 4 5¢5 L o lan o Bispectral Index s o oo 4 4 s 3/ S0 Slows

R 5 oS A asle S a5 Hlen e il
plas (ke 5 7PV YTV 5w sl T ol S o0ka
3lwl Gl sl L FVASEVYA Jl 555 53 slew To BIS slasl
033 330 Sles (p e 5 p S S et 25 VITA Sl
¥+ BIS sliel plas (oSls 5 OFFY 514/0 5 5 sl ™
330 Sle cp i 5 eS 50 YOAYYRVIYA £33 555 53 e
BIS sliel plas o Kloe 5 00/FY 5 VY o 5a sla ¥ s
3 PVYYENS g 555 53 sla T

C anls sy pde b3 s b OLLey BIS sl anslis
wodoo o5 an Lo addlas 5550 slan V0 5l sley a1l 8
Uy ) Slicy osdaxb js ,w CT-scan ,Se 53 Siloy 5
WOl e s slacanss 53 ool lls Jlag YY il
O o) Loy Gligg @) 7 (G g 2SS

o 5 asdes S Sl 3 BIS slasl aes (D) Sl
el aan Sl poman 3 FYAIANVA Ll dzils Sliy
e il Sl o s Glasdo p 8 e S Sl 5o BIS
2 BIS (Sl Lo s wlwl 135 SD=0/Y) L IO/ ¥
5 ol g2 S Gl 3 g gemme S0l 5 0 g b Ul slass,
Jisp ot wedo o5 @ oS Ghlew b il Js b Caad
O P) el lslme olal LUl 54 5 4gie Ll L, CT s

Ap g samma BIS 3550 53 5 2/OYA G/FPN /WY Ll s s

BIS
- 124
——m
]
.
]

> b oo X H sb > &5 b
& E PP P O

P S

N )

P

DIHI= jg; dw 33 skes ¥+ aisle 2 BIS fSTum 5 J8la (5Kl 1Vl gad

(b 55 ,2>L3) BIS=Bispectral Index «Jsl csl «Jsl 35, Day One, Hour One

Tehran Univ Med J (TUMJ) 2015 May;73(2):117-26

http://tumj.tums.ac.ir

IBIS jgmile 0355 Ly O3 g eslinl 1B Cos 5 opl 4 00
s 28 L5 oLl s phe JKs 5 Cend Sleds
SPSS software, version 19 (SPSS, Inc., 3l sslizul b Waesls s
.2 S & 50 Chicago, IL, USA)

‘W\j‘ﬁ do o ‘Jb‘f 6)LAT L;Lhyu )\ W}J J:JLJ BE
3 S e e aslie gl dd aslital Hlancsl il 5 o Sila
Student’s t-test 3l S sla a2 awglis gl 5 5 Chi-square test
Al a § L s lslas P<e/00 LA eslita

asl

S sl gl Sl edel sy glaesls 5 Olyley laseia
5 (olpe V) 30 YN Jols 5,50 ¥r Lo aadlae s ol 5,15 O jles
Av 0T S 5 Jl WV Ol cpw JBl0= 5 (5050 1¥0) 034
oo 3 0diS S 3 3l 3 aes (£SD) L 5SSk 5 Jla
(Standard Deviation, SD) 5 lubeul Gl =il b Lo $Y/2£IA/48
335 % slan Y+ o3 (APACHE 1I) NP VLY
OF i 5 W Ohlas Ul sie o0 1S s o (6 2w J!
W/E oy lew YobWV/S LT sue (MeantSD) . Sls .55 YV
3 VIO il s

or Sl S e i 5o B Ohla Lo anlllas o
O3ls i Jlazl 45 Jolge s 2ol g Lol s S
Pzl jlors oS Shlay A5 L BIS 5 (oldsn
(Sl e MRLL Al BAs s m 5> ARLT
(St 0 CSE et 5 o S SV anS s
L S o adllas 5lals s oll

s aS Loylse S o,\;@uwuwmﬂ,sw
sy Ol 53 o g 4 5 Ohlew 53 Vsane Y5k (6 2
(Ventilator 55559 4 ately o505 dilo 395 o sl
Mzl 595 4w 53 Olay ¢ jupm—pw L associated pneumonia)
Sl 02 sl e L3 (2l pe Sy S s 5 200
Az S I SBIS U il 3550

e w50 A s wlis S sl S, 4w 53 0L BIS

BIS sie i Sl i o b Cole S csle i


http://tumj.tums.ac.ir/article-1-6608-en.html

Downloaded from tumj.tums.ac.ir at 11:20 IRST on Sunday December 8th 2019

Ol San 5 pnio gulya siof \Y-

H DAI M ICH M SAH SDH Mix

Sl

BIS

ds 2 e [
Lasg,

4 535 A g gemme SSle 5 55 e a3 W55, BIS slasl 5:Kils Xl sal
] g S
BIS=Bispectral Index (il s3> ,2+L%), SDH: Subdural Hemorrhage, SAH: Su-

barachnoid Hemorrhage, ICH: Intracerebral Hemorrhage, DAI: Diffuse Axonal
Injury

b, 53 BIS slasl . Kle ANOVA 255 b s bl oy b s Olslews el il
A{Q:).w)(}AJ'}J_):P) Sy (g lslae qv\»\&p;ﬂwagu@;ﬁ (TN EE

KCVE SPRVER U s

| JCTS e Jiss b o Oty
5.
b-
¥-
3
A
R
2
-
1-
ds s fo [
L)

4 595 A fgerme 5Sile 5 5o e a3 6155, BIS slasl 5&ika Yl sel
(A S) Sy 3 b s ol 3525 e L 3529) o ol Joms S5

(b 55 2+L3) BIS=Bispectral Index
5 &l35,BIS .Kle Student’s t-test & ge31 b (bl s b5 Obles Sledbl ulal
ST B3 W53 asdo b Ollony b I3 gl 05 Oley 53 g2 BIS oSl
BIS 5,5 ;3 5 */OYA ¢t/8F) /O 5 a4 b G slagsy 53 P) Wodll (g bl

((v/vYA [

el s IS o 1Y J g

goos Sl b 5 Sl Sl Sl el (LS LIS e

. € Yy Y Sles

ARE YAMAS YAYA4 AD o 53
wro 53 po 03yl Sl gl Y dyax

ggemme gl g5 ki S 5 DAI ICH SAH SDH o 03sls ol g5

T A v Y Y ¥ aldas

JARK 159 JAR 12V JAR YANAN EW-SH

SDH: Subdural Hemorrhage, SAH: Subarachnoid Hemorrhage, ICH: Intracerebral Hemorrhage, DAL Diffuse Axonal Injury

S4_2 4 5 (Subarachnoid hemorrhage, SAH) « ;s
oslaul e S 5l ie pder Sl eslanad gl 4 (Contusion)
S pasioe bl Slulows plowl 51 ey (Y Jsi) A2
ol Ol gP 3 e 500 s, 5o BIS slasl u,iu

5 £ a5 b i he il g5 LBIS BLiy| L (VY
Ot b oes &8 Shley s ccilse Ol s Slls aj-" 305
Srrss Olasen 559 Jle Ol goay) Lzils o 55 Dbk tb;l

3 & rs=> (Subdural hemorrhage, SDH) asli Cseos 3

ITEL NIV o o)las VIV 0,00 ) FAUF Ciigao, il (Kb gy pale olCidls o Sigy 0alils aloeo



http://tumj.tums.ac.ir/article-1-6608-en.html

Downloaded from tumj.tums.ac.ir at 11:20 IRST on Sunday December 8th 2019

Y Sulo 4 5¢5 L o lan o Bispectral Index s o oo 4 4 s 3/ S0 Slows

A0S Gyl 5o Slsen &S (s Jlesl 5o (5
s WL;.J\JKAA sNelson L g glasllae ;3 pooman s el
Slasl ol Jlasl 5o ol 555 G i s L I3
Ao LSS edalie e 53 e ) (S30L et &S o 4l
53 BIS aylin 5550 5 Laosls slaslSils s b Ol Slalllas s
ol wlie Liass e il S Ul glcans Slads
e N b L I e B B A e
s Lo s b oliie sl (sl S lodis L3 BIS bl
et

BIS 31 o 5 45 Lsls el a3 ol Kan 5 Cottenceau
W g sl JWIS s (VL HLES jlrs o8 s 40 Ollas o
) bea il el sl S sl 058 S )
25,5 33 55 5o oS e 53 e BIS 53 sl oLl anlllas
Dl Ohlas 5 i 4 b S ol s Obley ons Olla
]

Dot YY 53 6550 S Soy aadllan G s 0 Kiassy o)
el L Sl WY ol Ol g2 b Oleys o 0 s
SBIS 0lazas i e el s g ) 5 il b 5
BIS sae Kojsmile Gda s S o csle S s 4 |, EEG
o ol 4 U132 00 50 o I3 ) Sl el s,
s Olas 53 BIS e )3 (6 el Sl 18 le oS L
553 45 Ohlas opl ST 53 s g s el g5 A L Re 4,
Iy (golslns b sl Lles S il s il T (g5,ls (VU

el OlLaw 5 48 b SO BIS | yile ki 5wt ol ol
Al e B8 Vit Sl gk 0505580 5 sile 1 e a0
e &y 50 40 BEG 3 BIS s Jlssean 5525 <51 b L3 @
el S s Heller w5 oS (5,503 w0 35 355 o
Gaor b re gl . s 51 S0 i Dl Slds o S
BIS 150 53 o, Ko o 53 s S dlab e 1ol S Sl 52t
53 S8 5l Gsp b s S o sl Jls b e 55 50
Aol Ohless sl 50 e A1 L5508 O e s
E B LIl Glall Sl elas e s Sl G
5 G5 S5 L3S sl Cealy b o BIS slel oy sl

Tehran Univ Med J (TUMJ) 2015 May;73(2):117-26

http://tumj.tums.ac.ir

VNP S S e 5 e 55 53 P) sl (lslae SN 0 L
¥
55 @) DAL 5 o5 5 053 glasy 53 Ollew BIS (:S5Ls
S Shleg s i Slals aan 51 OVEY/AL 5 FAVYEY/AV
L BIS o S0le S diadls s 5 3150 o 53 ol 58 i
S A p 5 233 SR, 53 (ESD) (SSle) il
Shlas 3| s AT 5 #/0F 5 SD L YVATEAN 5 YV/ST45/0
352 SDH L Ohlas 4y bgy 0 BIS (o 208 o 53 ol i U
SPNEVY 55 a5 3 slmdas 02 S0s)

(¥ 15 503) (VIAY 5 VAYY 5 SD L ¥Y/4 FHV/AY

Sou

.

Aol 5 b sl Shs ol 5 Oblen SRSl ey
Slebl slhae QS Joa, elal 5 BIS aielu 8 & fpomen
sl e el olal sla iy 5l eslizal b 5 Olslegs & bsy o
SS 0, SIS b w g BIS 4l a0 b asdllas Gilal
i el Jome ol b Ol Tesi e it s B 6 b
B e I3 ol 05 5 s ] s s 5
BIS KL 5 35, 4w 43 BIS KL 5l anlllas =W b
L a3l JLs s 3 a3 WT@MS&UL‘,ﬁp gy
3503545 Ll CToscan s Jlig b oy aedo o5 0 oS Sl
Lo 153 45 o Oljlany 4l ol (glsbis (s 5bel bLs )
s b ads b s ol g ol 3515 LT JWs 2 b a sl
o S 53 LB BIS K> a5 ol Jb= 3 ol 5 il
Sl 3l Gla iy 55 0dd ol b aalllae Oljley Sliy
(el o el Olslagy 53 s ansls Joes UBIS BUS,1 3!
Sl hasiy Al e S dlas ol SLssl o0l )
o 3 1 BIS U3 s eslinal L6 aS ol G148 4 5550
Sl g o JEs 3 e Kos S sUT Jome Sl aslinad
N Wles S L) BIS K
g Ses s Brown &A)RPO‘P&MQTJ‘
or b (35S Joe 52) Auricular 5 ISy 5 BIS slael aslis

iy 5 Jlss b BIS sliel anglie cgr i1, Kan 5 Shiraishi


http://tumj.tums.ac.ir/article-1-6608-en.html

Downloaded from tumj.tums.ac.ir at 11:20 IRST on Sunday December 8th 2019

OllKas g puds (g0l ol \YY

(Pt O S a5 A S SV (oS gt
uum,;w.xwﬁeu adllas 3l ads 5 us Lyl
23 Vgmane Nyb (g J1 3 a8 o505 JI O b g
ey Al b e sl abes 5 Olbe 53 o 4 5 Ole
3 el sl s an 53 bl rms b 5 5D 5 4 sl
3550 Sl ol slaul Ol 3 (2slse opl Sam &S WKs
Lo 5 5 SVsk e S Shlew ol pedle B 5515 AL
T Jlaast &8 aS o e olassls 0 3L Vgame Ll 55,

V4-Y0

5 ooalS o o5 TS sn slag,ls a5l sl 5525 BIS
Ly e BIS il oo o8 ol il 5 " el JSSSIS
B 15 b ls psi ol g o e ey Lo Ol

350 b Gl Gdes 03,0 5 gt 4SS Cdo 4 Lo andllas o
o 5L e e 55 Pl g S e el Oble «
s5ms oml L el gy L35 Wy gl o 0o 51 (ol
e ICU Lo 5 sl 35 LS od 45 A olalie _alS
oS dbgls ol 8 s aalllas SO 55 558 0 BIS (B0 S o
J= s s I Sl e slass 5 SLS S e o
LSS b 3) e sl il 53l ol s e 5l 31 s S 413
A S 18 (oS SO sl

sl (¢ Se3llil cbils BIS 48 uim S ams O Kiassh
(Predicted drug = g,ls el o St o ble 5 Layls
(Prediction probability) j.i.m_.u JLsz>| 4_qa concentrations)
S s e 5 axils (Hypnosis) §sea U o5 5l
JARCCERI sl ol @ Kaws b Js3 L6 Prediction probability
G205 S SV ile s SIS o o be Ol le i s
=8 5l s Joelse o s L5 65 S5, L s
o=l 3158 e BIS 53 il o mle (il 2 4SS s
o 155 e 45 3,5 o)Ll Syl a3 4 Ol e Jalge

m;:;ﬁ s m‘ui.a:lf r.‘gi'*i‘)-él

s Riess .sj.iwﬁi.u Q\ﬁ.“.i.?;w
2 BIS 5 &yl i s Ol i e e DL O s
S i s 53 Jree BUT s s T isls 0L TCU Oslay
dB Ve L 00 (s ICU L3 57 Jiulssl e (dB) o e liin
edasOlis S S sl 53 Slalllas T C U BIS (5 e

HR@W‘Q‘PJ}UA@MQBIS ok u:.dhls

SaLS @b ea b b 53 BIS Glay 0d 5T Ol Sl
Ol s yaseis SUlg BIS jsile di S amS pudies s S
L6 T Olews s 4 b (gle Ko

B eSS Slalae ol s el s 4l alis o2 e
S Sldllan b Lo addllas 3 s g cnl 45 ol ppl a5
L oo el e BIS S e Ll 5 S ot Sy
05 = 5 ol b Slacsla o 5d o0 sbal o S 55 DL
BIS slicel (3158 gla i, OF o 0558l 05 |l gla b,
sds SO ) s LSS Sldllas s o OV Kyl bav s
lae,ss ol aS ols Slej o) L3 (:Ske LBIS (sl
Sl ol ol cd b il sline Caliee Dladlae 580 Sl
.(BIS

Slasas 3 BIS slisl (Kl ol aalllas gl olud
Sl STty Vame 1S Cidis Sl £ 5 53 s 5 05
e 5 p03 535 03 P)asls (goblas SN L kil sl
NCVER SPRVER SRV

55 @) DAL ;5 o s 5 053 sla3s, 3 Ohlen BIS (:S5Ls
el g A oS Gl o i Slauls aen 51OV 5 YANVY
5S0e) s [ BIS 0ke 1 2eS dxdls Log 5 1 45 w3
Obla S oy LOOVIVY S YVIEY i 5 a o 5 psd Slasss 0o
L Ohlas 4 by o BIS :Klee op a8 o 3 ol i
S e 5 3 s 53 SOle) 3y S 5 S s
Sl Yl s anls o= o b Ol (FY/0 ¥ 5 ¥YYY
Fomly oSl eliS 4 5 Ll gt o s he S LS o
55 edi aseie ol gl DAL Lashis & b Ol ey 2L BIS
Lo 503 e (Sad ad by ewmer B 53 35 CT
SrAs 3 5biom pamion e 5l el 1 tladl
L Oblas ls iy eST00 50 LS 4 min o8 Ji ol
Sl Gl b Obley 31 650 55850 3 dlssola prlen
% ,l> (Diffuse brain contusion injury) ;e e

S e Sl 5oy aw Do 5 b Oljley Sl aslllas o
313 et Jlaiml 45 Jalse 005 o5l g Ll s (5,58
Pzl sz oS Shlay A L BIS 5 (ol—dsa o

IEE G NIV oF 0lais V¥ 0,00 I FUF Cugas ]l iy pole olCiils o 55 ouSCiils aleo


http://tumj.tums.ac.ir/article-1-6608-en.html

Downloaded from tumj.tums.ac.ir at 11:20 IRST on Sunday December 8th 2019

\YY Moradi Moghaddam O. et al

3l L as e dls il 5l U 0l (Obdsn sk b O ey
Lo p b Clodo b Gosart 4 52,50 0nl 5o 2bams
i) (oldpr e JalS Cadiie Ol s L Ohley 2
S gd (L>.u'l (s law g6

Ols=eas BIS 5 yile 51 0155 oo &5 oy o B3 0 g 0o
L Ollews ol sn Cla.,d O S SUGl sl LS 5 oS
oS eslimal (Jlig b e b JWs ) o e o1 Sl
Glaiagin o ar g b adles ol mls glas )8 51 Sos &ole
BIS il 5l eslital Coanl 5 ASE Ll o 30 opl 55
Ol poyas & 5y las 3 Olsle 53 5 035 ALl e iy 5o
calisie la g i b s b Sledo L Oleys S 4t
= S 4 a5 L Ll Q8 o Sl ol b 1) 2
gl g S Ly b g 25 g0 Sy el lan s
2yl el 5o

gl dCU sy 55 (s o 3l log 5 5l Obles 53
el S Lay 5 e e w3 0l sl Sledw il
BIS sliel (glaes sdms Yiazs| s yls 5sline sl ST 2w
pdee b sy S 5l el (LIS Joe Wl 35 S slie
535 2 BIS slasl (ke b (BLiol JWs 5 gl 53 anls 525
Sl o g yore oSbe

e e adlllae O 5 by s Kl
Slads 5 (Shgy e ke oSy Liags Sl 511 s Sl
Gl Sl g O s 5 iean S o el ULl Sl
sl e sl i S5 5 e e 538 5 Jen ST

References

1. Jacobi J, Fraser GL, Coursin DB, Riker RR, Fontaine D,
Wittbrodt ET, et al. Clinical practice guidelines for the sustained
use of sedatives and analgesics in the critically ill adult. Crit
Care Med 2002;30(1):119-41.

2. Rampil 1J. A primer for EEG signal processing in anesthesia.
Anesthesiology 1998;89(4):980-1002.

3. Sigl JC, Chamoun NG. An introduction to bispectral analysis for
the electroencephalogram. J Clin Monit 1994;10(6):392-404.

4. Miller RD, Eriksson LI, Fleisher LA, Wiener-Kronish JP, Young
WL, editors. Miller’s Anesthesia. 7" ed. New York, NY: El-
sevier Saunders; 2010.

Tehran Univ Med J (TUMJ) 2015 May;73(2):117-26

http://tumj.tums.ac.ir

Cde ausb dleasl 4 45 s odos I3l OF L3 «S REM d>
SVLie 3 45 ol Sy 51 50 BMG ™ sy i S >
Jslse ool ol s 5 03 BIS b s Jlea| o5 JLole Ol e
o 4 dtea alye 1T e 5SSO gdas
e BCG pslis 5l s b Olegs 2l 55 o BIS 21330
Jeelse 51 SO SIl Jalge ol e 30 e s
. . Ak .. . .
Q)MUJ.:M_SVA)} Aﬁbwéuww))éfﬁ\ﬂ&
WW‘QM; 05 ol 3l Olaw 045 ) (s S V;‘-lQ(Grimace)
oS S 5 O Lo s b Olley 550 BIS il
59> pes J)jﬁ)'l.:'a SEPISE @)l} C)Kﬂfeﬁ JL«.}‘;\ QJJS
(hlSen 5 Iselin-Chaves a8 515 |iles 5L 5550 J8la
I, (Recall) Gu‘j Sosisl Epy rJ&Li:ﬁ-jJSedation score
ng/mb) Sl 5 Jsbssn b Isbasn 555 ol Sl
sl 53 bl ssse Olesen (Ve r—00

9 Sy abail> 5 SIS 5 sedation BIS L (g53 Loy bLS )|
Sl s 5,5 sl Gul slajss 5L cou BIS
45.:3\.))]:)ﬁj\‘\/dﬁ.’vwﬁ‘}wt}f.w&))))A))L;@_ju..a;}.)m
b..L.ib.d»Mjuugsjlzsﬁ);)yw\)zdb)s WT
i 395 Olylaw 4 sdsve ol slasss Lo anllae s = oyl
P R P LI NP PP PRI LRESINE
A e

sl LS Sl sl asllle o sdiSES L8 Olay as
[ B VP PR P S PPURR L AcH TIPS I JON

Gan TJ, Glass PS, Windsor A, Payne F, Rosow C, Sebel P, et al.
Bispectral index monitoring allows faster emergence and improved
recovery from propofol, alfentanil, and nitrous oxide anesthesia. BIS
Utility Study Group. Anesthesiology 1997;87(4):808-15.

Jung JY, Cho CB, Min BM. Bispectral index monitoring correlates
with the level of consciousness in brain injured patients. Korean J
Anesthesiol 2013;64(3):246-50.

Ebtehaj M, Yaqubi S, Seddighi AS, Seddighi A, Yazdi Z. Correla-
tion between BIS and GCS in patients suffering from head injury. Ir
J Med Sci 2012;181(1):77-80.


http://tumj.tums.ac.ir/article-1-6608-en.html

Downloaded from tumj.tums.ac.ir at 11:20 IRST on Sunday December 8th 2019

10.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Relationship between type of brain injury with Bispectral Index in intubated ICU patients \YY

Li HL, Miao WL, Ren HX, Lin HY, Sha N. Evaluation of con-
tinuous monitoring of bispectral index in prognosis in patients
with acute brain injury. Zhongguo Wei Zhong Bing Ji Jiu Yi Xue
2011;23(6):352-4.

Paul DB, Umamaheswara Rao GS. Correlation of Bispectral In-
dex with Glasgow Coma Score in mild and moderate head inju-
ries. J Clin Monit Comput 2006;20(6):399-404.

Cottenceau V, Masson F, Soulard A, Petit L, Guehl D, Cochard
JF, et al. Asymmetry of Bispectral Index (BIS) in severe brain-
injured patients treated by barbiturates with unilateral or diffuse
brain injury. Ann Fr Anesth Reanim 2012;31(12):e275-81.

. Brown B, Edwards M2, Tay S2. Acceptability of auricular vs

frontal bispectral index values. Br J Anaesth 2014;113(2):296.

. Shiraishi T, Uchino H, Sagara T, Ishii N. A comparison of fron-

tal and occipital bispectral index values obtained during neuro-
surgical procedures. Anesth Analg 2004;98(6):1773-5, table of
contents.

. Nelson P, Nelson JA, Chen AJ, Kofke WA. An alternative posi-

tion for the BIS-Vista montage in frontal approach neurosurgical
cases. J Neurosurg Anesthesiol 2013;25(2):135-42.

. Heller H, Hatami R, Mullin P, Sciacca RR, Khandji AG, Ham-

berger M, et al. Bilateral bispectral index monitoring during
suppression of unilateral hemispheric function. Anesth Analg
2005;101(1):235-41, table of contents.

. Hines RL, Marschall KE. Stoelting's Anesthesia and Co-Existing

Disease. 5" ed. Philadelphia, PA: Elsevier Saunders; 2008.

. Glass PS, Bloom M, Kearse L, Rosow C, Sebel P, Manberg P.

Bispectral analysis measures sedation and memory effects of
propofol, midazolam, isoflurane, and alfentanil in healthy volun-
teers. Anesthesiology 1997;86(4):836-47.

Liu J, Singh H, White PF. Electroencephalogram bispectral
analysis predicts the depth of midazolam-induced sedation. An-
esthesiology 1996;84(1):64-9.

Liu J, Singh H, White PF. Electroencephalographic bispectral
index correlates with intraoperative recall and depth of propofol-
induced sedation. Anesth Analg 1997;84(1):185-9.

Katoh T, Suzuki A, Ikeda K. Electroencephalographic deriva-
tives as a tool for predicting the depth of sedation and anesthesia
induced by sevoflurane. Anesthesiology 1998;88(3):642-50.
Struys MM, Vereecke H, Moerman A, Jensen EW, Verhaeghen
D, De Neve N, et al. Ability of the bispectral index, autoregres-
sive modelling with exogenous input-derived auditory evoked
potentials, and predicted propofol concentrations to measure pa-
tient responsiveness during anesthesia with propofol and re-
mifentanil. Anesthesiology 2003;99(4):802-12.

Bruhn J, Bouillon TW, Radulescu L, Hoeft A, Bertaccini E,
Shafer SL. Correlation of approximate entropy, bispectral index,
and spectral edge frequency 95 (SEF95) with clinical signs of
"anesthetic depth" during coadministration of propofol and re-
mifentanil. Anesthesiology 2003;98(3):621-7.

Bonhomme V, Plourde G, Meuret P, Fiset P, Backman SB.
Auditory steady-state response and bispectral index for assessing
level of consciousness during propofol sedation and hypnosis.
Anesth Analg 2000;91(6):1398-403.

Schmidt GN, Bischoff P, Standl T, Hellstern A, Teuber O,
Schulte Esch J. Comparative evaluation of the Datex-Ohmeda
S/5 Entropy Module and the Bispectral Index monitor during
propofol-remifentanil anesthesia. Anesthesiology
2004;101(6):1283-90.

Jensen EW, Litvan H, Revuelta M, Rodriguez BE, Caminal P,
Martinez P, et al. Cerebral state index during propofol anesthe-
sia: a comparison with the bispectral index and the A-line ARX
index. Anesthesiology 2006;105(1):28-36.

Schmidt GN, Bischoff P, Standl T, Lankenau G, Hilbert M,
Schulte Am Esch J. Comparative evaluation of Narcotrend, Bis-
pectral Index, and classical electroencephalographic variables
during induction, maintenance, and emergence of a propo-

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

fol/remifentanil anesthesia. Anesth Analg 2004;98(5):1346-53, table
of contents.

Andrzejowski J, Sleigh JW, Johnson IA, Sikiotis L. The effect of in-
travenous epinephrine on the bispectral index and sedation. Anaes-
thesia 2000;55(8):761-3.

Hirota K, Matsunami K, Kudo T, Ishihara H, Matsuki A. Relation
between bispectral index and plasma catecholamines after oral di-
azepam premedication. Eur J Anaesthesiol 1999;16(8):516-8.

Turan A, Memis D, Karamanlyodthlu B, Pamukgu Z, Sut N. Effect
of aminophylline on bispectral index. Acta Anaesthesiol Scand
2004;48(4):408-11.

Bruhn J, Bouillon TW, Radulescu L, Hoeft A, Bertaccini E, Shafer
SL. Correlation of approximate entropy, bispectral index, and spec-
tral edge frequency 95 (SEF95) with clinical signs of "anesthetic
depth" during coadministration of propofol and remifentanil. Anes-
thesiology 2003;98(3):621-7.

Driessen JJ, Harbers JB, van Egmond J, Booij LH. Evaluation of the
electroencephalographic bispectral index during fentanyl-midazolam
anaesthesia for cardiac surgery. Does it predict haemodynamic re-
sponses during endotracheal intubation and sternotomy? Eur J An-
aesthesiol 1999;16(9):622-7.

Mathew JP, Weatherwax KJ, East CJ, White WD, Reves JG. Bispec-
tral analysis during cardiopulmonary bypass: the effect of hypother-
mia on the hypnotic state. J Clin Anesth 2001;13(4):301-5.
Dewandre PY, Hans P, Bonhomme V, Brichant JE, Lamy M. Effects
of mild hypothermic cardiopulmonary bypass on EEG bispectral in-
dex. Acta Anaesthesiol Belg 2000;51(3):187-90.

Lopez M, Ozaki M, Sessler DI, Valdes M. Mild core hyperthermia
does not alter electroencephalographic responses during epidural-
enflurane anesthesia in humans. J Clin Anesth 1993;5(5):425-30.

Doi M, Gajraj RJ, Mantzaridis H, Kenny GN. Effects of cardiopul-
monary bypass and hypothermia on electroencephalographic vari-
ables. Anaesthesia 1997;52(11):1048-55.

Riess ML, Graefe UA, Goeters C, Van Aken H, Bone HG. Sedation
assessment in critically ill patients with bispectral index. Eur J An-
aesthesiol 2002;19(1):18-22.

Kim DW, Kil HY, White PF. The effect of noise on the bispectral
index during propofol sedation. Anesth Analg 2001;93(5):1170-3.
Pearson A, Pomfrett C, Pollard B. Does the insertion of earplugs af-
fect the bispectral index of the sedated patient in the intensive care
unit? Br J Anaesth 1997;79:685-6.

Takahashi S, Sakai T, Matsuki A. Bispectral Index periodically
changes during spontaneous sleep in man. Anesth Analg.
1998;86(2S): 234S.

Takahashi S, Sakai T, Matsuki A. Relationship between bispectral
index and sleep stages in man. Anesth Analg 1999;88:57S.

Sleigh JW, Andrzejowski J, Steyn-Ross A, Steyn-Ross M. The bis-
pectral index: a measure of depth of sleep? Anesth Analg
1999;88:659-61.

Gallagher JD. Pacer-induced artifact in the bispectral index during
cardiac surgery. Anesthesiology 1999;90(2):636.

Vretzakis G, Dragoumanis C, Ferdi H, Papagiannopoulou P. Influ-
ence of an external pacemaker on bispectral index. Eur J Anaesthe-
siol 2005;22(1):70-2.

Aspect Medical Systems. Overview: The Effects of Electromyogra-
phy (EMG) and Other High-Frequency Signals on the Bispectral In-
dex (BIS). Newton, Massachusetts: Aspect Medical Systems, 2000.
Guignard B, Chauvin M. Bispectral index increases and decreases
are not always signs of inadequate anesthesia. Anesthesiology
2000;92(3):903.

Iselin-Chaves IA, Flaishon R, Sebel PS, Howell S, Gan TJ, Sigl J, et
al. The effect of the interaction of propofol and alfentanil on recall,
loss of consciousness, and the Bispectral Index. Anesth Analg
1998;87(4):949-55.

Wang LP, McLoughlin P, Paecch MJ, Kurowski I, Brandon EL. Low
and moderate remifentanil infusion rates do not alter target-

VEE LIV oY )l VF 0,90 N FAF g o5 g ity pale olSitils o ity odCiils aloeo


http://tumj.tums.ac.ir/article-1-6608-en.html

Downloaded from tumj.tums.ac.ir at 11:20 IRST on Sunday December 8th 2019

\YO

Moradi Moghaddam O. et al

controlled infusion propofol concentrations necessary to main- 47. Hans P, Brichant JF, Dewandre PY, Born JD, Lamy M. Effects of
tain anesthesia as assessed by bispectral index monitoring. two calculated plasma sufentanil concentrations on the hemody-

namic and bispectral index responses to Mayfield head holder appli-
Anesth Analg 2007;104(2):325-31. cation. J Neurosurg Anesthesiol 1999;11(2):81-5.

Tehran Univ Med J (TUMJ) 2015 May;73(2):117-26

http://tumj.tums.ac.ir


http://tumj.tums.ac.ir/article-1-6608-en.html

Downloaded from tumj.tums.ac.ir at 11:20 IRST on Sunday December 8th 2019

monthly

I ( ) ]\/I | Tehran University Medical Journal, May 2015; Vol. 73, No. 2: 117-126 General Article

Relationship between type of brain injury with Bispectral Index
monitoring in intubated ICU trauma patients

Omid Moradi Moghaddam
M.D."

Mohammad Niyakan Lahiji
M.D.!

Valiollah Hassani M.D.!
Farid Kazemi Gezik M.D.>
Ehsan Farazi M.D.!

1- Department of Critical Care, An-
esthesiology Department, Rasoul
Akram Medical Complex, Iran Uni-
versity of Medical Sciences, Tehran,
Iran.

2- Department of Neurosurgery,
Rasoul Akram Medical Complex,
Iran University of Medical Sci-
ences, Tehran, Iran.

*
Corresponding author: Rasool Akram
Hospital, Sattarkhan Ave., Tehran, Iran.

Tel: +98- 21- 66509059
E-mail: moradimoghadam@yahoo.com

Abstract Received: 05 Nov. 2014 Accepted: 01 Mar. 2015  Available online: 13 Apr. 2015

Background: Bispectral Index (BIS) may be used in traumatic brain injured patients
with different anatomical sites of injury to evaluate the level of consciousness. The ob-
jective of this study is to evaluate the relation between type of brain injury and the pres-
ence or absence of frontal lobe damage based on brain CT-scan with BIS monitoring in
intubated acute head trauma patients admitted to the intensive care unit (ICU).

Methods: Participants of this cross-sectional study consisted of 30 intubated head
trauma patients over the age of 15 years old, without any known history of visual or
hearing impairments, neurologic disorders, mental retardation, or frontal skin lacera-
tion, who were admitted to the ICU in Rasool Akram University Hospital, Tehran. Pa-
tients who needed muscle relaxant administration, or those who showed instability of
vital signs, hypoxemia, disorders of the blood biochemistry, or blood gases, liver or
kidney failure, convulsion or hypoxic encephalopathy during the study were excluded.
In the first three days of admission, each patient underwent monitoring of BIS every
sixty minutes for just six hours a day. All the hypnotic drugs were discontinued six
hours prior to the start of monitoring and fentanyl was the only opioid, which was ad-
ministered if an analgesic was required. Statistical analysis were used to evaluate the
data and p-value less than 0.05 was considered statistically significant.

Results: Mean age of all patients was 43.6 years with a Standard Deviation (SD) of
18.96. Presence or absence of frontal lobe injury, had no statistically significant correla-
tions with mean BIS in each three days of study and the mean BIS total. However,
mean BIS in the second and third days had statistically significant differences in differ-
ent types of cranial lesions (contusion, subdural hemorrhage, subarachnoid hemorrhage,
etc) which usually have different prognoses.

Conclusion: Different kinds of acute traumatic cranial lesions with different prognosis
may have different values in BIS monitoring. Presence or absence of frontal lobe in-

jury, had no statistically significant correlations with BIS values.

Keywords: consciousness monitors, craniocerebral trauma, frontal lobe, intensive care
units.
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