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Bispectral index in monitoring and evaluating induction of anesthesia with
target-controlled infusion of propofol in elderly patients
LI AN-bao.YU Jian,CHEN Zhen, et al.
(Department of Anesthesiology, Taixring Hospital of Yangzhou University, Taixing, Jiangsu 225400, China)

Abstract: Objective To evaluate the accuracy of bispectral (BIS) as an indicator of anesthesia depth in the elderly patients in
induction of anesthesia with target-controlled infusion of propofol. Methods Forty ASA (American Society of Anesthesiologists)
[ — Il patients scheduled for an operation under general anesthesia were anesthetized with target-controlled infusion of propofol.
Target plasma concentration was 0. 5pg /L at the beginning,and increased by 0. 5pug /L every 5 min, till 5 min after the level of-
MOAA/S (modified observer's assessment of alertness/sedation ) was 0. BIS, mean arterial pressure (MAP),heart rate (HR ),
MOAA/S level,and the effect-site concentration of propofol were recorded. Results (1) BIS values declined with the decrease of
MOAA/S levels. BSI values were statistically different between level 0 and 1,level 1 and 2,level 3 and 4,level 4 and 5 of MOAA/
S ( P<C0.05). The difference of MAP had statistical significance between level 3 and level 2 of MOAA/S ( P<C0. 05 ). HR values
had no statistical difference between the two levels of MOAA/S (P>>0. 05). (2) The spearman rank correlation co-efficients between
BIS,MAP.HR and the level of MOAA/S were 0. 929.0. 421.and 0. 085, respectively. The prediction probabilities ( Pk ) to differ-
entiate different levels of MOAA/S forBIS,MAP,and HR were 0. 94,0. 67,and 0. 54, respectively. (3) There was linear regression
relationship between BIS and the effect-site concentration of propofol ( the coefficient of determination R2 was 0. 833, P<<0. 01).
Conclusion During the induction of the elderly patients with target-controlled infusion of propofol,the BIS is accurate as an indica-
tor of awakeness and different levels of consciousness after anesthesia,and can reliably predict the anesthesia depth.

Key words: propofol; target controlled infusion;bispectral index; geriatrics
Al BT

AT FEUESTE B BRI T B8 B 0 3% o oADK P 228 0 D 194 s 2 JoE 3T B0 AR L 2 L MR S RE A

T 3 B RO DR i A5 AR i P CEEG) W b 5 256t 10 000 R
e L IR R U 48 Bk (bispectral index, BIS) 4 — Ff g
LA R TR I R 2 A A L B A | B b e K A 2 B
EER AR LS 8. ARTIURI 5T 18 76 44805 $E 45 i 1 (target-con-
trolled infusion, TCD 5 P4 My Jb B 5 3 #2 v, BIS 246 5 &4
HPUKTFERY S F, 0 BIS LE I PR & 47 BRI i R P 4R R 48
1 BERS5HE

1.1 — %R BRI 60~80 %, ASA T ~ Il FE & 40
B AR (67+8) % AR EHE(24. 2+ 2. 3 kg/m* . B /L H Hl
Jg22/18  ASA 434 1 /11 g 16/24, 46 55 % 95 5 0 i e, &1 S5

HEBRTESL

1.2 BRMOIrEE AT AREWHEET 120, TREEFTHL. A
T AR5 5 A N7 i kG 3E % 2 M B A (PhilipsMP50 £ ) g
AL, Mk BIS K A He , 78 D R F 5 I 8 (JiE5 BP348, As-
traZenea, & K F) # ¥ 5 i 1% . H Diprifusor/TCI & 4t
(Graseby3500 ) #L ¥ i £ 57 P9 5 . itk Marsh 25408 1225
B, A AFREEHRIE R E N 0. 5pg/L, I H AR Smin #10. 5
pe/L, BB RS B AT (MOAA/S) Sy 0 J5 » LRSI e B 4k
2L 5min J5 45 1L A5

L3 FEbREEI 5 AT Smin JRAR WEI BIS, 0% (HR) P2



72 FTHREF 201051 A% 3945% 14
*x1 EEHERABEERE MOAA/S #4 BFH BISSMAP HR & (x+ s, n=140)
B MOAA/S ¥4y
E =R 20
5 4 2 1 0

BIS 91+5 817" 68+ 59+8 509 4147
MAP(mm Hg) 91+6 9147 8846 8348 84+8 8249

HROX /4 78438 7748 75+8 79+8 7949 78+10

L HRAT—4% MOAA/S ¥43 Fb 4, P<<0. 05,

SR (MAP) Fl MOAA/S 343, BIS Wil B8 4% 2 0 5 % %
ON R AR O B v D YR TR A, PR S A AR5 T TR 8 45 e A BEL /1
F 5kQ., ic 5% Diprifusor/TCI Z Gt 1 I &5 W 5 07 e BE 55 28
1k 0. Img/L WYEUE S it |, 4 20 B24T MOAA/S 43, 143
BV AN TR - B IR R O 0 44 SN R 5 4, R R T
VRN ek 44 SRR R 4 43, R I Y R A T ek 44 A IR
NEZA 3 43 X R AR 0 HE 8l R S A SR R 2 43 AN 9 K
A CREIT LB LB ) S 1 43, o 9 BB G S B 0 4%
L4 SitZork e BORSRA 74 s R8T IE SRR
M7 2255 K5 . R B Dunnett and Bonferroni #3536 #4171 £
A, X BIS, MAP.HR {55 MOAA/S ¥4 #E4T Spearman
EYANR M. GiiT Bk F SPSS 13, 0 Go it 5k 4 52 1l . P<
0.05 NEFHGI¥E L, BIS.MAP il HR X4 A [F 250
JK A4 BE AN v B R SR FH 00 4% >R (prediction probabilities,
Pk -3 3P M, Pk BTG R 0~1, 24 Pk {HF 1 B, 360 3 05
T4 AR WU A9 58 2 100%6 .24 Pk B A 0. 5 BF {36 B 32 W)
6 b I A% T A AR 2%k 50 %6 AU — Bl REAILAG T, & A5 0 4
Mo W4 4r Pk E5 Pk {H 0 0. 5 W22 5 A B4 1t
20 5L, pT A T 5 WU e SRR T R AT TC T 6

2 % ES

2.1 40 B 2B ISR ¥ T S T O 4 2t B MOAA/S 1TF4)
ik 0 BFAERT (294 13) min, Bk & MOAA/S PF433K 0 B 6 35 0 %%
B AV e BE R (3. 10, 3) pg/mL,

2.2 AN[E MOAA/S 43I 9 BIS, MAP F1 HR {4 #9745 {k,
R, B BIS (B MOAA/S W4 B T [ . £ 9 41 4B
MOAA/S VE4F I LA 25 7R e 2% 2 L (P<<0. 05), BIS A
TE MOAA/STE4H 5 B R 9145, MOAA/STE4 0 B[4 E
4147, MAP BH TR HAEB ML MOAA/S P4 2 8] H 4
RS> AT 3 2 2 IR A G2 X (P<<0.05), HR 1£4%
% MOAA/S V- It H 8 25 5 o ge it 5% 55 L (P>0. 05) (3R D),
2.3 BIS.MAP.HR {5 MOAA/S 43 i A XM B2 Pk 1l 4
i BIS{E 5 MOAA/S ¥4 Spearman S5 HAH X R EL » K
0.929, KF MAP Ml HR Byt &% H 5 MAP Fl HR AYHHE
BB ERAES I FE X (P<0.01), BIS {7 X 2 A [H
MOAA/S -4 5 #7500 48 % (Pk 5D 4 0. 94, K F MAP Hl
HR, H5 MAP fil HR ) Pk {822 54 G122 L (P<<0.05) ,
BIS il MAP ) Pk {55 Pk f} 0. 5 If B HLIR Z R A G it 22 B
SLOP<C0.05) (£ 2),

2.4 BISTH 5 5 79 My 0 45 Hiy 10 1000 20 107 34 7 ¥k JBE A9 O R
BIS {8 55 5 75 T #8842 i v 100000 250 N7 350 A2 v B [0 328 A 7 2 1 (|l )
G307 A 3 BIS 5 5 T B 0N B AR BB A L H T AR Sy Y=
91.6— 14. 4 X, AL ER I 2 RE 4 4 0. 833(P<
0.0,

*x2 BIS.MAP.HR & X F MOAA/S {48 Spearman
ZRBEXEHM Pk ELLE

& br r Pk(n=40,7=%s)
BIS 0. 929 0.9474-0. 04 # *
MAP 0.421%* 0.6740.14##
HR 0. 085" 0.5440.16"*

5 BIS lb#&, P<<0.01, 5 PkfH N 0.5 BFILE,# . P<

0.05,##.P<0.01,

3 it
I e PRT B SOUBRR 8 3 A 2 308 5 R o A IR L 1 2% 8 =2 T
AR AR B OC R T4 52 1 5 Y U\ﬂlﬁfkfifhfi*ﬂﬂﬁ B

YRR, S A S G4 — B A O 25 R S B L S T (B I IR
7 FH & o EL 7 45 A FRT B 1 48 B0F X BIS, BIS W45 EEVE FIh 0
~ 100, HiC BB R o B A B AT SRR AR B IR B
AT 53 18 4 5 V9 I 0 9 i v L LA 25 4R 30 g 2 S LR L L
IRE B B E bR 2 PR (Il 24 v B m AN SR R D . K
rh 4 ) S TR 0 I 24 9 B P AR L R BRSO AT UGS B H R
PR T 2 R PR T 14 45 P R [RDIR S 5 A3 RS 1 b WL 2% BIS ARk 5 4
TR B AL O R o B — JBR T 24 ), LR AR B SRR b Rk
%245 W X TR R 2 g AR BE L T LA HE B A% 24 W I 1 A T
Po. HEH MOAA/S 1 45 Il IR 37 4 8 & % B A 3ok 4,
MOAA/S PEAEVF 28587 g ah ok S WAl K ) 22 3K 7
FAG 8 TR, ot R T G G L8 A 81 % R IR TR B 1Y) A P AR
ot R R WS A AR T AR R R AR X R H
Spearman 5 g0 AH G T BEAFAE — 2 BB L BOHR R Pk (BRI
B R U A 0 M RBL L P TR B RR IR R U T A
P TE AR TR0 552 o YR 25 381 6 R R R B (A % B — AR S U T
235 T A R £ 4 A B L BN SRR 43 A S B R
AN, TR LA () R A7 BRI IR B WA U0 46 A
MRERFRY LA FNBH L EREFRES SR &R
# BIS{EKE MOAA/S %43 & Bl T K. 76 B0 AH 48 MOAA/S
WA HRERASEI¥B L BAHPESHSL ., BISHS
MOAA/S W50 43 3 B A et (r=0. 929) . HWA % F MAP
M HR., BIS WM 7E X 43 A [F) MOAA/S $F4> (0 25 LR A 19 Pk
% T MAP F1 HR, H R M L8 & B Pk fH (Pk>0. 9) , BIS Al
MAP B Pk 5 0.5 W ZE R AT E L, X#xR BIS I
WX A AF B E R F MOAA/S $F43 1 23 UK 25 25 0] 5840
T MAP Il HR, g A 25chh 52w ZHKF A9 A2 4k i HR /942 4k
A RE T PR B TR BE . BIS fH 5 5 Y My 0 45 o v 900 2 iz 35 Aoz
W RE A B R R PR [T 9 S 2R (2 = 0. 833) , {H I 3 4% f 1Y B 4%
KRBEAEHT . A BIS 185 57 By R EE, 7] CR #5875 50



FTHREF 20105 1 A% 394% 14

BRI B T/ T 30 2 4L $RIR B B I 4 7E 30 2 il
WEHR M . SCHTR JBE iRy L el A o A | o ™ A 2 ) A
2317 T ARG A U OB A A 7 I R R E R A T RE R . )
B A ST B 0 W 0B Y 9 9 A B Al B N
22 T ik B R A M) B G 7 A AT 1 T 9 3 R

3.2 FEAREIE R R BEE A B ST T 4L
AR S B S R ) 2 T A I AR 8 O T 7 R A Y b TR
IEARER 22— Db SR EE R (HRE 77 B 3 HUR 7 B ]
BT Bz —, JE s T FR A 4R v ) R AR R DAY L R
B . AT BERMRGE L — G B ML P A ST 20 00 Y SRR H
F TP IR T AR AR 45 BE LA M ke ™ FE R . R, N
TV A L 52 e PR3, SR BB L 4 X 5 0 44t A 42 ) 60 I 1 1)
BT R R BN G BB R R, R A AT S R
BT A BUN 25 F 818 7 R E 2R 50 EEE )RR
W T Of Y B 2 R A 2 1) AL, 11 S AR 7 R SR SR B 7 R L
FATREE ™ B F B, Tl 3 ) 5 A OC Ik ML B DR I 2% 1 47
PRBE =B B 4 BB A R AR 4 TE 5 B b A D BR T 2 43 L 3
W I A DO AR XU o A2 ST it 7 i (R 4 25 T
SR I3 7 PR B AT B 00 2% R T CRAEEALAG B4 B 4R
JUERS B R T R 7 By ML B LN B AR OKF 4
PR BEOR B A B v 28 ) B T DR A I 55 R A B R A
HORAR Y 8 AR g, KO R B BURIR YT 4 1 A OF
iE /IFFCAE o AR NS 7 REBE 4PN B R BT B v IR 55 5 BE L B R
e g5 Wi o T2y Y B A R T SR A 2 7 ST A0 B S R
R BUR AR 18 AN B A 4% B 22 b JE 500 S5 280 3t X 2 57 ) B
HR S IT R AR RS A& 1 28 ) A AR 5GP 1R 2™ 18 K
G0 J ARAT i B R, 24 TE B R WL AN 2 B AT B R 2 4 B

75

8007 5. OB PRI 5 L PR A AR AT L AR T
AN URERIE HET ) Bl BB B AP SRR R HE A AR 1
NERE S R BT AR o R AR R A A A
SWEGA TR TR SN,

SE

[1] Cuningham FG,Gant NF. g B = Fl22[(M ], 21 fit. B
Ve B IS0 B BRI R B R R A L 2006
473.

(2] ™gte REE, BRIUE. F) 8 = R I K AR A AR T4
KHEE AP T E AR, 2005,20(8) : 442,

[3] Ak, ABEEZE. 3 10 47 F0E 7= 3 L) 7= 48 fF 28 1k A I
R4 LT ] S A =R 27, 2004, 20(4) £ 225.

(4] M. @Ar=RhmH2 508 AN o sk g =M. &
1 58 T ZE R R A A L 2004 £ 148.

[5] WHO. Annual Technical Report 1999 [ R]. Geneva:
WHO,2000:215.

(6] ¥& 83k M7=y 3ie 5 9k (M. & K. & K AL,
2006:2.

(7] JFRBRZE, fe v sie. & QT ) By 7= Ak 2 HL 5 i [ 3 0F 5%
[J]. FPRBE % ,2007,36(19) :1999.

[8] #ERLE. FIg IR SR E]. b EHE RS R
ZR,2000,16(5) : 259.

(9] Z=UR. # e =M BUR b S LA m D], K 5. 3%
MK ,2004 0 1.

Yk H #1:2009-08-18 & 8] H ] :2009-10-01)

(s 72 70
A7 55 T 73 50 kD S 0/ DA 0T 5 R e 2R A VB
MAP Fl HR /MR 22 S8R, I R B 2 i b 4 R G0
el B Hh— AN K % . MAP M HR W28 (b AT e B &
ol 2 ik 'y B LT A 0 B  (HL 5 e R ol 28 A 990 1 =2 1) R A A AR
Stk VA R IR TR Y WA o ] 2

£ B RRIR L AE A R TR B T S TR I ST RRURR S IR S
T B R BUSTFE HICRTOAS B 5 B JBR TR R B L R 0% o f TR A [ Ay
TR ] FH T R R B W AN A TR RN R =

£ % 30k

(1] BRZS B B A W5 5 oA i B30 o 42 ) S TR T L 42 R
i iy o FH A 22 [J ] B R BE %%, 2005, 34(3) 1 416.

[2] Chernik DA,Gillings D, Laine H,et al. Validity and relia-
bility of the observer 's assessment of alertness/sedation
scale:study with intravenous midazolam[J]. J Clin Psy-
chopharmacol.1990,10(4) :244.

[3] Smith WD, Dutton RC,Smith NT. A measure of associa-
tion for assessing prediction accuracy that is a generaliza-
tion of non parametric ROC areal J]. Stat Med, 1996, 15
(11):1199.

[4] Smith WD, Dutton RC, Smith NT. Measuring the per-
formance of anesthetic depth indicators [J]. Anesthesiol-
0gy1996.84(1) ; 38.

[5] Bruhn J,Bouillon TW, Radulescu L, et al. Correlation of
approximate entropy, bispectral index, and spectral edge
frequency 95 ( SEF95 ) with clinical signs of“anesthetic
depth ”during coadministration of p ropofol and remifen-
tanil[ J]. Anesthesiology,2003,98 (3):621.

[6] Schmidt GN,Bischoff P,Standl T, et al. Comparative eval-
uation of the datex2ohmeda S/5 entropy module and the
bispectral index monitor during propofol remifentanil an-
esthesia[ J]. Anesthesiology,2004,101 (6):1283.

[7] Struys MM, Vereecke H,Moerman A,et al. Ability of the
bispectral index,autoregressive modelling with exogenous
inputderived auditory evoked potentials, and p redicted
propofol concentrations to measure patient responsiveness
during anesthesia with propofol and remifentanil [J]. An-
esthesiology,2003,99(4) :802.

Gl A B 191:2009-06-08 & 181 H 4] :2009-06-29)





