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Combined anesthesia with isoflurane and different doses of remifentanil; A study of pharmacodynamics Zheng Qing, Jiang
Bianyu, Department of Anesthesiology, Peking University Third Hospital, Betjing 100083, China

[ Abstract]  Objective To study pharmacodynamic changes of combined anesthesia with remifentanil at different target plasma
concentrations and isoflurane at different minimal alveolar concentrations ( MAC) in laparoscopic operations.  Methods Forty-five
patients with ASA status [ ~ [, receiving selective laparoscopic cholecystectomy or laparoscopic oophorocystectomy, were included.
The patients were randomly divided into three groups with 15 palients in each group. In the Group A, anesthesin was maintained with
isoflurane inhalation at the MAC of 1.3} in the Group B, anesthesia wus maintained with both isoflurane inhalation at the MAC of 0.6
and remifentanil target-controlled infusion at 4 ng/L; and in the Group C, anesthesia was maintained with hoth isoflurane inhalation at
the MAC of 0. 4 and remifentanil target-controlled infusion at 6 ng/L. Pharmacodynamic parameters and recovery characleristics,
including bispectral index ( BIS), hearl rate variability (HRV) | mean arterial pressure ( MAP), heart rate { HR), time to additional
adminisiration of muscle relaxants, time te the recovery of spontaneous breathing, time to eve opening, time to endotracheal extubation,
time to the recovery of orientation, and follow-up survey of " awareness during operation” , were compared among the 3 groups.
Results (DThe BIS value was lower in the Group A than in the Group B and C at the time of pnewnoperituneum for 2 min and
removal of the gallbladder or the ovarian cysl. The measures of HRV were higher in the Group A thun in the Group B and C at the time
of poneumoperitgneum for 2 min and removal of the gallbladder or the ovarian cyst. The measures of MAP and HR in the Group A were
higher than those in the Group C at the time of pneumoperitoneum for 2 min, and were lower than those in the Group C at the time of
the endotracheal extubation and the recovery of consciousness, () Either isoflurane inhalation at the MAC of 0. 6 combined with
remifentanil target-conirolled infusion at 4 ng/L or isoflurane inhalation at the MAC of 0.4 combined with remifentanil target-controlled
infusion at 6 ng/L provided satisfactory anesthetic maintenance. (3} Significantly shorter time to endotracheal extubation, to eye
opening, and to the recovery of orientation were recorded in the Group B and C than in the Group A. Conclusions Anesthesia with
target-controlled infusion of remifentanil combined with inhalation of isoflerane can be used for laparoscopic surgery. Pharmarcodynamic
parameters and recovery characteristics show that combined use of remifentanil infusion at 4 ng/L and isoflurane inhalation at the MAC

of 0.6 provides optimal anesthetic maintenance.
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RERESH,CHNEF RIS 6 ng/LEA
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min J5 il BIS . I 4 fE ( systolic pressure, SBP) (& 3K
& ( diastolic pressure, DBP) HR (34 £ (HRV)
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mm Hg =0.133 kPa) , [F] A i # Datex FREES 4 150
{EMIF R R R E & MAC 5, STEIBR A
Q05 , A 437 BF IF PO BRI IF KB IR ENLE,
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Zf¥ B.C A ERER MR AFEN A .0
EYETFB.CH, %S

KREASHRRENERARARAMR1.22
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@5l G| e SE2min  AWSKWHTT WEHE REGE b3
A ({n=15) 86.28 +4.08  54.14 £4.94 43.07 £8.83  50.10:12.55  80.21 25.50  82.28x5.16 85.35 £3.95
B#A(n=15) 84.73 £6.48 56.33 £5.98 54.40+5.19  55.33+ 6.57  80.26=6.78 §2.13 +4.67 86.13 £5.81
C#(n=15) 83.43 +5.83 53.43+7.75 56.12+4.61  57.93t 4.78%  B8l.62z4.74 84.81 +4.23 86.93 £3.69

FAE 499 0.86 17.93 3.20 0.29 .54 0.45

Pl 0. 380 0. 432 {». 000 0.051 0. 748 0.227 0. 643

gr_a=T.794 P<0.05 gp_g=3.513,P<0.05

q\Pﬁ 4 - A=6.767, P<0.05 ¢p_p=0.437,7>0.05

¢p-c=1.027, P>D.05 qp_g=1.167,P>0.05
%3 JEFFAHAENNRELS(xts) mm Hg

H BRd HETR SH2 o HEESHEBAT WA BEE .
A#H{n=15) 88.212.2 68.27.8 91.4+16.4 84.4 £11.5 105.0£14.3 94.2£17.8 90.0£15.4
B#(n=15) R4.2 £8.4 74.9x13.1 81.3£12.7 82.6+11.8 105.2 £13.0 103.4 213.5 99.1 £14.7
C#(n=15) 90.0£11.5 70.1:10.0 78.2+ B.2 85.3+13.3 106.4 £17.2 109.2 +£11.9 101.7 + 8.2

Fi§ 1.13 1. 64 4,33 0.19 0. 04 4.20 3.27

P 0.334 0.206 0. 020 0.828 0.962 0. 124 0. 948

4¢ . 4=3.981,P20.05 -4z LI P05 qp_ 4 =5.402,P <008
g P Gf - 4 = 3.034,P <0.05 98- 4=2.416,P>003 gg_ 5 =7.686.P >0.03
Qu-=0.047,P>0.05 pa-r=1.33.P50.05 ¢g_g=0.75%,P>0.05
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A#(n=15) 56.8626.10 44.00 +9.34 51.53 +5.44 52.66+7.25 59.73 £8.47 56.53210.43  50.80 10,62
Bi#fi(n=135) 59.06+12.31 40.33:7.70  36.80:17.22 43.3319.93 60.33 £10.22  56.73=12.71  59.26 £12.51
CH#l{n=15) 58.53+8.21 41.33 £8.94  35.33:11.76  40.80 £95.54 61.33 £8.49 62.40 8.01 59.93 £ 12.04

Fif 0.23 0.72 7.78 7.28 .12 1.50 2.82

P{i 0.794 0.495 0.001 0. 002 0. 888 0.235 0.071

g -4 =5.043,F<0.05 gp_ 4 =5.1)2,P<D.0S
q‘pﬁ B .4 74.585,F<0.05 gp_ 4 =4.022,F <0.05

9B - ¢ =0.458,P > 0.05

aB-0=1.091.P >0.05
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A#(n=15) 83 £17 69 +12 83 +£13 B3 £14 92 15 B3 12 7811
B#H(n=15) 82 +14 70 £13 63 £ 14 63 +15 94 +13 93 £11 88190
C#l(n=15) 83 £ 13 7110 57 £8 59 +8 100 £13 103 £ 12 98 + 14
F{E 0.02 0.11 19. 44 15.34 1.39 11.00 11.31
P8 0.977 0.897 0. 000 0.000 0. 261 0. 000 0. 000

Qh- 4=8421 P cB.05 g _p=7.311,0<0.05 4C_ 4 =5.634,P<0.05 qg_ p=6.725,P<0.05

g P it - A =B ATE PGS qp_ g =6.092 P <0.05 3B 4 78.317,P <0.05 gp_ 5 =3.361,P<0.05

qBor= LW PO gpop= 2R P ts GE-c=3.37,P20.05 gp . =3.363,P <0.05
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45 1R BT B 2 min REIHBET 5 b BB KR
Af(n=18) 1.14 x0.13 1.20 £0. 16 1.02x0.18 0.49 £0.11 0.15+0.05 1.22 20,16
B#H(n=15) 0.54 0. L6 0.58+£0.25 0.56+£0.26 0.2710.15 0.10 £0.03 0.60 £0,25
C#l(n=15) 0.39+0.07 0.39+0.05 0.31 +0.09 0.16 +0.06 0.07 £0.03 0.41 +0.05

F{& 137. 10 80.91 51.54 33,26 17. 10 89. 12

P 0. 000 0. 000 0. 000 9. 000 ¢. 000 0. 000

GG a=73.009, P0.0S  qp_ g =!8.05,P<0.05  go_q=a.486,P<0.05  go_4=10.326,P<0.05  gp_p =B.184,P<0.05 g _4=18.052,P <005
P Gioa=lE.487, Fa0.BS  gp_ g =IR.B18, P05 gp_ 4 =9.385 FaD.U5  gp_ 4 =T3S, F<0.05  qp_p=5.115,P<0.05  gp_ 4 =13.818,P<0.05

SR -CEABY, PO S qu_c=4.2M.Pa00S gp_=5.160,P<0.05  gp_c=3.775,P<0.05  gg_p=3.069,P<0.05  gp_g=4.234,P <0.05

£T7 3MAEMALEA PR R S R E BRI ) R B iE LT (0 ) b 3 B A L min

HIE] 18 ImALEL i iR I B R B I A [ WENE AT o] JHER R 6]

A (n=15) 36.9 6.7 6.2+2.7 7.8+3.6 8.6+3.8 11.5 3.5
B&#(n=15) 34.1x8.5 31129 4.0£2.9 5.0£1.6 7.0x3.4
CHi(n=15) 35.8+7.4 3.5+2.3 4,0+2.0 5121 7.414.7
FiE 0.49 6.25 B.57 8.52 5.906
P 0.613 0. 004 0. 600 Q. 000 0. 00s
Ge_p=4.069 P <0.05 go_,= 5.U5T,P<0.05 g._,=4.974.F<0.05 gc_,= 4.020,P <0.05
g P gp 5 =4.549 P<0.05 43 ,=5.083,P<0.05 qg ;=5 134,P<0.05 gg_,= 4.408,P <0.05

I-c= 0.485,£>0.05

Qnog= 0.027.P50.05 gq_c=0.160,P>0.05 ¢p_c=0.388,P>0.03

TE 38 I WURA 25 66f R A AR S 0 T, /T, > 15% , BB HIT FARSE 15 min PSS, R 738 A ; O 0% 408 O U ) 4 T 3 A S8 0 4 o ALt W
T/ Ty »25% RIFSER CO, b3 2 F 0 WP I Il ¢l vt ) 00 B 1) S B Ut B 2 P P 0 ()

%8 JHAEFREREILE

45 RIG R . Bl KA A
Ak LG =973 B
A#f{n=15) 2 2 1
B#(n=15) 3 2 0
C#H(n=15) 6 4 1
XZ {f 3,128 1.216 1.047
P 0.209 0. 544 0.593

E AR FEEERRE U h BAN BERGAREES
B £ L O AT DUE 32 R P AN BE 0 A BB T E B
RETEEMFR LB AREM-AEIRELASATEHH.C
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Class 250 1 38 55 25 A /2 B 77 25 %09, 72 280 R

A B AR M I ~5 min, EHIERR EE
PR AT B Th BEREm /s, ] e 8 kol 1 25 32 4 HL %
S EMAGIGE. RERKCEER RS REEA %
EMTEFEHESTAEHNNEH TR AR
B4y KT 0 S A o AR T MR 24 3 o W O T A it
o A SUREEF AR R AL R LT X 3R
B O S RRAE I R B8 T AR R B o LA R 250 1R
B AT RS T A SRR KR &
i

it ¥ A A AT A R 2T A ) n] BT B (R R
FHEE MAC, {B A7 TE 7 8 £ THBON, W S5 2F K e
MZHE >4 ng/L B, B Wb MAC FREZE®B",
AW E ST KB M MR BE N 4.6 ng/L, REMN
FEMIFAREABI AR TARELBMBEBR. GClass
U TE B S K A B O R MR A BB R AT MAC
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B EEHTHEN, B, YHFRERARAR
BEChT , 2 Ff 7 e E 0.4 ~0.5 MAC Wi &N
B 4~8 ng/L RWFHRBEERE" . BIEXHKE
EU R LB R, A — EREEE, X
EHmSREERRAREMEBSAWMAS R, WA
SE T LA SR oF KB ML 5K ME W JE 4 ng/L B R B
H 0.6 MAC FIIHZF A8 M3 F 6 ng/L B § &
HH 0.4 MAC MZIR Y, TSR B RFR 4T
AR RANTESHENRBEE, M B4A
WAREL A A M MAC £ 50% ,C HR AR #H 5t
J9 A MAC 8 70% 33X SOCHERE Y > A 25, AT
fE S MEHERFEHA X

SHBSHENER AHLKEARIFKEHN
B.C 4, H 8 EWZE R ;{0 MAP HRV il B R,
A MAP S/ 2 min i 4% C A & E 7 HRV
ARESHE 2 min JHER M FHYET B.C
A, RARTFEMBESE A AAREERR,BHHF
HRAEB.CHE, 5AHML, RAKESHIFA
J& 4 ng/L.6 ng/L B9 B.C 4, 7EA P %I & BIS {4
50 ~60,{0 HRV ZEAR & o 9B BT A &,
RRE SRR ERIRM R o 8, B TR IEDE
HEf, HARBER A A%, AH02RPH8
B8 TF B.CATRSFRinA & B8 .0 %44
B HEFREE atEcREAE XL (SERE
AR .

ERBBER,3OBSELHELER,
MAP HR & HRV Ml F 85, At % 5 MAP &
C 1K, HR £ C 48 , HRV 3({HR B.C AKERX
FitFEER BR AHERER, B HOERR
B ELEARmILARHAE, XTRYEARER
ARBLGE ARG RS EREARRENDE
BEAREEA S, ML AH,B.CHREE CH,
AEHFRIFREHERERE BARRREER,
He s the, 5 0 BREEIN PSR B A 2 7 R GE sl B R W 5l
REHED ., FENMANEEIHLTEEE
§ O EE R AA KR TR AWML 1
W R B0 (] 3R B ] LS o] TR R B EE T BLC 4

HUZHEAAR, KRS RARBERKRERA,
PRSI ATTRET S0 &, R FTREER R A
BE ML HE 4, WA T B i 7 B R A 56T BLC
AEAREKERREENAK. 3HREFERFE
Bk gl b, C AR, AR B N

SER M ITIREESE ST I KR A & RS A L 3
HARBRL, FHF KR 4 ng/L EEFHLK 0.6 MAC
AEERM E ARRE AR RS E, %
] R T A BT B B B, U] R IE R A
MIRESEREE, MEF2H THAFRERMIE
R EEERGAEME. BOA NI KE 4 ng/L
HeFmaAL 0.6 MAC IR ST R+ B H B8 E .
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