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4 ng/ml \R2 21 5 ng/ml R3 2 6 ng/ml, =¥ FYEEREAMNED: 3 min J51T GRS, % 78 U5 ¥ 5 75 K e
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[ Abstract] Objective To investigate the effects of closed-loop target-controlled infusion of propofol combined
with etomidate and different doses of remifentanil induction on intubation response in hypertensive patients. Methods
Ninety hypertensive patients receiving endoscopic surgery for endotracheal intubation under general anesthesia in Affil-
iated Minzu Hospital of Guangxi Medical University from January 2019 to March 2020 were selected, and they were
divided into 4 ng/ml remifentanil group(R1 group) , 5 ng/ml remifentanil group(R2 group) and 6 ng/ml remifentanil
group(R3 group) by random number table method, with 30 cases in each group. The double-channel anesthesia depth
closed-loop controlled injection system was connected. After the effect-chamber concentration of remifentanil reached
2 ng/ml, etomidate(0. 15 mg/kg) was rapidly injected intravenously and then the plasma target-controlled closed-
loop of propofol(1.5 pg/ml) was started. Vecuronium (0.1 mg/kg) was injected intravenously in the three groups

after the cerebral state index( CSI) was below 60. The target concentrations of remifentanil were set as 4 ng/ml in the
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R1 group, 5 ng/ml in the R2 group and 6 ng/ml in the R3 group, respectively, two minutes before tracheal intuba-
tion. Tracheal intubation was performed three minutes after the vecuronium bolus injection in all the three groups, and
the target concentrations of remifentanil were adjusted to 2 ng/ml after intubation. The mean arterial pressure( MAP)
and heart rate(HR) were compared among the three groups at the time of entering into the operating room(T, ) , the
time of loss of consciousness( T, ), the time of tracheal intubation(T, ), 1 minute after tracheal intubation(T,) and 5
minutes after tracheal intubation(T,). The time of loss of consciousness and the effect-site concentration and dosage
of propofol at T, and T, time points were compared among the three groups. The occurrence of adverse reactions and
the application of vasoactive drugs in the three groups were recorded. Results There were no statistically significant
differences in the time of loss of consciousness and the effect-site concentration and dosage of propofol at T, and T,
time points among the three groups( P >0.05). Within the same observation time point, MAP in the three groups
showed a downward trend with the increase of remifentanil dose, but there was no significant difference in the trend of
changes among the three groups(P >0.05). There was no significant difference in HR among the three groups(P >0.05).
The incidence of intubation reaction in the R1 group was significantly higher than that in the R2 and R3 groups(P <
0.05). The incidence of blood pressure reduction in the R3 group was significantly higher than that in the R1 group(P <
0.05). There were no significant differences in the increase of blood pressure, the application of nitroglycerin, and the
application of phenylephrine among the three groups( P >0. 05). Conclusion The induced sedative effects of closed-
loop target-controlled infusion of propofol combined with etomidate and three groups of remifentanil are satisfactory.
Remifentanil at the dose of 5 ng/ml is more suitable for tracheal intubation in hypertensive patients, and it has good
sedative effect, stable hemodynamics and less intubation response.

[ Key words| Remifentanil; Closed-loop target-controlled infusion;

Hypertension; Compound anesthesia;

Intubation response

1 L R OO SER PRI, 0L B 0T E
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T o ARSI s i e Al A R B Y ik 45 24
Ty R R T R A H bR o A PR i RR
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L1 BgEnt%  SeHEFRBy 2019 45 1 H %2020 43 H
T 552 AR B 8 I B TR 0 IR FR 90 47,
K FHBENLE 7R 5 M B 25 K JE 4 ng/ml 21 (R1
) FisrKJe 5 ng/ml 41(R2 4]) FiEiZF KJE 6 ng/ml
H(R3 4) , A4 30 B, =4LAEHY PSR AT
LR 2 T TG T2 L (P >0.05) , AW
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aow omw — it 2 Sl
w4 (%) (ke) (em) R/ LT/ TR RO SR
R1 44 30 20 10 57.43 £5.58 61.77 £10. 18 160.93 +6.71 24 6
R2 2 30 15 15 59.50 £4.91 60.23 £9.76 159. 40 +8. 67 23 7
R3 4 30 18 12 57.23 £6.43 62.53 £10.05 162.77 +7.74 24 6
F/)(2 - 1. 744 1. 469 0.412 1.422 0.133
P - 0.418 0.236 0. 664 0.247 0.935
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L2 ASHEERIRIE A APRYE: (1) FF6 & ILE
(Il RIS IR E" 5 (2) AR AR IR T I 25 , 1
Fe il B, 993 B3 BEAil ifiL < 160/100 mmHg; (3 ) 4F
548 ~65 %7 5 (4) FEE FREFIMr42s ( American Society
of Anesthesiologists, ASA) 43 2% 9 T 9%, HERE bR
(D) BIHMAERGEIA; (2) HHPRUREL 5 (3) 5 IF
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EINAT oA, B0 #8 (heart rate, HR) (W4 s
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pressure, DBP) | -1 3fj ik [ ( mean arterial pressure,
MAP) .0 [ (electrocardiogram , ECG ) | ik 43 I 48 1
FIJE (pulse oxygen saturation,SpO, ) LI M FRIETRFE 15
%7 ( cerebral state index,CSI) , & 4H 4 L/min, Jif
A B RIS SRR ARSI 10 ml/ kg, ZEHRIE
TR PR R S 2R 48 (7 P4 loR) Oy FH R BR 2
A, A5 CONCERT-CLE) , PG #8240 A0 2 0 S
FLEE R IRAE TG B = AR AR 43 PRSI T8 1
L TR 5 B O FIFLSE, I BRBEST T 4 B CSI
B HZRIER . ABIERENIAE(P94L SR 2,
fit= 1811222) I 3R #EFEHIE 1. 5 pg/ml, CSI 46 H
BR8] 40 ~ 50,48 i i 3 3 . B 38 3E BE Hi 25 K JE
CEE NI, L5 80A09051 ) R4 28 #E4% 2 ng/ml
I8 Bl IR RN 3 Uk B ST, PR R AR T K R (VLR
RARZG 145 20181212)0. 15 mg/ kg, T Ak K 7]
B8 i ) Bl A T P Y O A s o i 20 P B [l
B o FRRRE AN IS SURE R, i A B EIR
MK H CSI3A 60 LAN o, R 4E R 7 (CHLE AR 2
Ak, 5 6171001)0. 1 mg/kg, 2V H 2 min,
SIBOE B SRR HEHREE , RT ZHBE 4 ng/ml;
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R2 ZH#5E 5 ng/ml; R3 ZH¥5E 6 ng/ml, =444 T
YRV 3 min JEATAEIRE o G A — K
W U — Y 52 B A I) <30 s, BIAISS LG
W45 2HL it 5 R SRR 2 VR FE X R 2 2 ng/ml,
AT AR BP HR S5 O0/E B AH R AL B, 4n
7S5 SBP <90 mmHg, MFHE L& K FIRE 40 ng;
135 )5 SBP > 190 mmHg, WIFHERSER H i 0.25 mg;
Ui B HR < 50 Yk/min JUJE BT 4G & 0. 25 mg; I
WA 6 i 2 Bt A7 A BT
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ETEPEZIIIIEBL. (3) T, T, B[R] A5 DA I I 28
TSR (4) 37 OV (345 1 min MAP >
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PiorHT o TR £ AR1ERE (x 25) R, &
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HeEE (P >0.05), W2,
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7 — RS IRF ] 15, P, = 2H MAP [l 25 A8 1 i e
KE TR, =L 2 R TS
X(P>0.05), =4 HR Al ja$ i 2 R g it
EEN(P>0.05), W3,

F2 ZHEFRBEREEET T, BESHEBRR N EREMAELR (x+5)
(pg/ml) &ks (pig/ml) mg/kg)
R1 44 30 1.12 £0. 33 0.20 +0.09 0.39 +0.03 0.97 £0.07 0.70 +£0.07
R2 4 30 1.16 £0.37 0.19 £0. 06 0.38 +0. 06 1.00 £0. 07 0.72 £0.07
R3 4 30 1.20 +0. 41 0.17 £0.07 0.36 +0. 10 0.99 +0.07 0.72 +0. 06
F - 0.288 0. 809 1. 506 1.287 0.913
P - 0.751 0. 450 0. 230 0.283 0. 406
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*3 ZH4FEEE A MAP HR ZAERL K (% 5)

4 5l i A MAP(mmHg) HR (¥/min)
R1 4 Ty 104. 81 £10. 45 81.10 £12.90
T, 96.40 +12. 51 76.30 £14. 13
T, 80. 82 = 14. 53 70.33 +12. 83
T 103.21 +17.57 85.23 +13.23
T, 84.91 £16. 62 72.17 £15.83
R2 41 T, 104. 60 +9. 46 79.00 +£8.96
T, 91.86 £11.72 73.67 £10. 35
T, 77.42 £17.43 67.30 £10. 61
T 93.81 £17.45 79.73 £11.93
T, 78.98 £14. 67 67.73 £9.54
R3 4 Ty 104. 43 +£10. 43 79.27 £12.85
T, 95.89 = 10. 50 75.83 +12.18
T, 75.64 £9. 86 68.83 £11.32
T, 91.76 +19. 66 80.37 +16. 68
T, 77.39 £10. 89 69.63 £12.34
Foys - 2.060 0.903
Fupu - 113.221 47.273
F st - 1.989 0.419
Py - 0.134 0. 409
Py - 0. 000 0. 000
Pt s - 0. 063 0.892
2.3 ZHARRVENHE =T AR,

RI U408 SO & A % 5 T R2 4170 R3 41, R3 411l
JEREIR A A T R4, WO R A ST
(P <0.05) o =g e HHb 258 F
ERRERB SO0 B 22 S RS A R L(P > 0.05)
A4,

k4 ZATREMEALE (%) ]
gop gy WEMIE W GRIDN KL

B FEA A 7 37
RI4 30 5(16.67) 18(60.00) 9(30.00) 2(6.67)  0(0.00)
R241 30 1(3.33) 24(80.00) 2(6.67)* 1(3.33)  3(10.00)
R341 30 1(3.33) 27(90.00) * 1(3.33)* 0(0.00)  3(10.00)
¥ - 4957 7.826 10.962  2.069 3.214
2 - 0.084 0. 020 0.004  0.355 0. 200

TE: 45 R1A1HEL, * P <0.05
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I nl BEREARIKIEREES | & L2 TR AT
WKTE & A P9 I0 M Al B 25 K 2 F Tk US4 e
HE— 2y A FEIK R | P9 YA B R B 25 K JE B T [
ORI FEERIIH A & R R IR R
AR PRI TR BE 1 Sl A A PR A B e B R o
AT WD H KRR 245 0 30 i e I 3 3l ) 22 S8 A
A RINA B R AR R AP Y CST R L NI
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ARV RE DNk 2D Hig 25 R e R L 3T 31 7 2 2 58] A
HPERREI Y S5 R R i S R R R
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H 25 DRI EFLG 3 B Ak A . HCFERKEE X
LA 7 285 M 2 4, PR P P A 0 1B e HL
AN, PR F/ S RO P25 BT AN [R50 e i 55 K e
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KRB NEGES, A ai gt EET, =
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