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B SRR B F AR 30 B, ASA T 5 11 9, 4R % (43.8 £12.5) % . RHABHLET H LN 3 41 (n=10):0.2 ng/ml 41
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performance error, MDAPE) 2z fIEaE, LR 1.1 .14 MDPE 4 %) 3.5% .8. 1% #l 6. 1% , MDAPE 43 5| K
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[ Abstract]  Objective To investigate the performance of target-controlled infusion ( TCI) of sufentanil at commonly used
concentration (0.2 —1.0 ng/ml) in general anesthesia. =~ Methods Thirty patients with ASA 1 or Il , aged (43.8 £12.5) years
old and scheduled for selective surgery under general anesthesia, were included in this study. The patients were divided into 3 groups
with 10 cases in each group by using the computer-generated sequence of random numbers; 0.2 ng/ml group (group [ ), 0.3 ng/ml
group (group II ) and 0.4 ng/ml group (group Il ). Anesthesia was induced and maintained with sufentanil TCI, and the patients also
inhaled sevoflurane during the maintenance of anesthesia. Arterial blood samples were collected, the concentration of sufentanil was
determined by liquid chromatography-mass spectrometry. The median performance error (MDPE) , median absolute performance error
(MDAPE) , wobble, and divergence were calculated. Results In the group 1, Il and I, the MDPE of sufentanil TCI was
3.5% , 8.1% and 6.1% , the MDAPE was 25.4% , 20.0% and 25.7% , the wobble was 23.1% , 23.0% and 24.5% , and the
divergence was —0.309% /h, -0.007% /h and -0.586% /h, respectively. The pooled MDPE, MDAPE, wobble and divergence
were 5.4% , 22.5% , 23.3% and -0.271% /h, respectively. Conclusions The performance of sufentanil TCI at commonly used
concentration in general anesthesia is within the clinically acceptable range, and the system of sufentanil TCI shows good stability along

with time. The measured blood concentration of sufentanil is about 5% higher than the target concentration, so that a sufentanil
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concentration of 0.3 ng/ml is more suitable for TCI.
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0.2 ng/ml) HEmEE(>1 ng/ml) & ¥ K JE TCI i&
FF A2 bR 8 21070 RO RE A8 I DA R 19 7T 492 52 30 )
P AE I PR H I (0.2 ~ 1.0 ng/ml) &F 25 K
JE T B T AR TCT A REHRIEAR 2D, AWF5E & 18
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Y25 48 1 25 5L 23 it ME (4t 3¢5 IRB00001052 -
10051) , f8 3 A i 28 28 0 W) & A5 9 1 3k B A
HE PR BB F AR B H, ASA 434 T 5 T 2%, 4F
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General anesthesia

RLYAEARRIL 6 N H WSt &R, A
25 RS RO SR, &7 2% e TCL B [ 3 4 h 5
AR AL > 500 ml, 30 B Ak (A5 A 6
T — BTG I A I &7 28 K I 25 R B S 25 2
RBh 129, S/ NVEEAS BESE R R 8 ~ 10 #1110 )
B2 6, 18 B, FHRE(43.8 £12.5) %, FARE
U M BT O L e S BR AR 6 91, 1 I B B LIRS A4
BRAR 5 9 18 s B 5 U0 Bk AR 0 s 4 IR 4 D) B R
25 4 9 5 HE s 5 B AR Ay VIR R 3 1), I Y 5 0 b
I R s 5 0 2 VD B R 4% 2 1), e I I B ' o
PRAE G AR W I B i R A8 U0 I LA AR 46 1 B L
AR TR s S B R BE I DD B AR 4% 1 i), TR kM
I 5™ F O e, I IR IE R, ASA T 5 1T
G, AR R B T R A 4 BT 28 K e RN 5 R ik
AR BENL (BEHLECT 750 1) 43 3 41, B4 10 4]
0.2 ng/ml( I 4).0.3 ng/ml( I 41) F1 0.4 ng/ml
(IMdl) 3AHBE - MERLEESFTRITT#EE X
(P>0.05), L&« 1,

F1 JHEE-—BABILR (x£5,n=10)

5]

4571 HEE (%) o % BMI F AR H] (min) * TCI K ] (min) *

I 41 42.1+14.0 6 24.40 £2.36 108 (36 ~162) 101 (43 ~175)

1N 43.9 £13.3 6 24.37 +4.98 99(44 ~123) 84(41 ~158)

1M 44 45.3 £11.2 6 23.89 +3.37 101(33 ~305) 86(27 ~194)
FOA) F=0.155 x> =0.000 F =0.055 x> =0.773 X' =1.013

P{E 0.857 1.000 0.947 0. 680 0.603

(F) B F AR
20 5 H1Y 5L 9 fi TEE FEY EWMOUIRRE HIRED Z %5 I 37)] JFF 7 1 i 3 R DA
HIBEA HIBEA B A d R BB JFECA AR AR R A Jib 411 B AR

I4 2 2 2 3 0 0 1 0 0

o4 2 2 1 0 0 0 2 1

I 41 2 1 1 1 1 1 1 2 0
FOZ2)MH X* =14.900

P{H 0.532

* B A A, AP B (R ME ~ R R

1.2 Jiik
A ZE 5 WS- 35 8l ik . ( mean arterial pressure,
MAP) UL E 0 (heart rate, HR) il B, US55 5L
(bispectral index, BIS) " #il Sp0, . ik b s ik
B LR PRAR TR, 8 2l kA M 0 8l i s A SR IAL
RRVE R WK ST N IR 2 ~ 2.5 mg/kg, ¥
JEWREE 0.6 mg/kg, K] Gepts 28 B TCI 4775 K

JE (75 [ Impfstoffwerk Dessau-Tornau 2% &), #t 5 ;
100877 ) ,3 4L&F 25 A Je 25 i & HE e BE 435 0 0.2
0.3.0. 4 ng/ml, T4 5 L AE <, O
2 L/min, 11 6 ~ 8 ml/kg, ¥ 37 MW 2 80, 4 £F
P.,CO, 30 ~35 mm Hg(1 mm Hg =0.133 kPa) , Jif
B AESF PR R U5 N BT 25 K2 TCI R 28 #E 9 B AN
A EAWAEE L, PR MAP M HR R4 B
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Bl B R 20% LAY, 8T b SR b Wk B 4
A BIS 40 ~ 60, ) Wi Jiik i 5 27 FE I B, 4 45 55 T
It 36.0 ~37.0 C, (F40HL. 5 FAREIMEE 1 i
TFARGE AT 0], 45 G ¥0 45 50 E R L HER (19 75 A ]
PR SE ] I 455 ] TC &5 25 K e, A B2 45 B Ube .

BB A5 < BRIRIFS 1T, &7 28 K JE TCI 1.3 .10 min,
21k TCL 7, #51F TCI 5 20 min.1 h 4 h 12 h 24 h, %
WLHUAL 1.5 ml, PLEEE LL 4000 #%/min B 0> 10 min
WO 2R RAT . YROHE B3 — Jo 3 6 3 A T 2R
KIC M2y B, ek 2 ~5000 pg/ml,
1.3 TCI &35 K JE R P 2

AT IR 22 ( performance error, PE) ) B 4 HCED
PE;(% ) =[(Cm, - Cp,)/Cp,] x 100, F 75 I il
(Cm) 5T (Cp) iy v B2 1Y 22 5, o ij AR5
AW § AN R, AT 1R 22 19 A7 X (median
performance error, MDPE) B}l MDPE, = median | PE;,]
=1, NP AR 2 B8 5 PUAT 1R 22 4 XF 1 v o7 %K
( median absolute performance error, MDAPE ) EfI
MDAPE, = median {IPE |,j=1, -, N | X %Ki
J& s AL 2 X 22 O 428 ) BE (wobble ) Bl wobble, =
median | IPE, - MDPE, |,j=1,--- N |, N, 5 i
A9 81 14 i KR BRI LR /NEE I PE LAY
AL R, B 88 TCT o o M i B i 8] 9 B9 | PE |
(=R M=
1.4 Siiterabrg

K H] SPSS23. 0 Ak kAT e it or . IR A3 A

BRI T OB x5 FoR , 4 A LR BRI 2R
T3 22538 5 AR I ZS 43 A 04 1 8 BB A AL ER (B
i~ KME) £, 48] b3 2R A Kruskal-Wallis H
K 2N Cm 5 Cp WK T Wilcoxon £ 5 Bk £
5 THECRORER T xRS

2 HR

LI ) RJG 3 h AR AR5, KRS
1E TCIJ5 4 .12 24 h MFEAS ;2 43 57645 1k TCI J&
6 h( T41)M 8 h( M4) ks ik T8 B, KR4
{51k TCIJ5 12 h 124 h IMUFEAS ;7 S BEA (141 4
ASFILZ 3 A4S ) A6 i) & 2% K e 1L 24 9k J3 AR T e 7k
JEE KRR (2 pg/ml) , BUSEPR LA 256 (5B 1 A4
BRI 5 7F JRR 5 5 W2 45 0 R, 3 30 448 o x) B
IR ) I BE AR ) &7 25 K JE il 26 1k B 5 ds . 3 41 Cm
5 Cp MIKEIFREWBE I LK 2, TCI &S5 K
JE 10 min B 3 41 Cm 5 Cp KB EFHARI¥E X
(P<0.05);f&1E TCI&F2F K 1 hif, T4 Cm 5
Cp W ERAG = L (P <0.05) ;4% 1k TCI £F
JEKE 24 hit, T4 Cm 5 Cp LA ERA Gl
BEX(P<0.05) ; AR A 340 Cm 5 Cp LEe 2%
SIGEI#E XL (P>0.05),

AN S 4775 K2 TCI B MDPE  MDAPE 142
SE WK 3, 3 4E 78 KJE TCI i MDPE  MDAPE |
RN EHUE WL 4,

T2 3HACmECp MEFFAEBREMNIEE (n=10) pg/ml
1M & TCI ] 5 TCl )G
45 FFRIE
e TCI 1 min TCI 3 min TCI 10 min 5 TCI #if 20 min 1h 4 h 12 h 24 h
Cm 554 251 221 233 97 60 19 5.9(3.5 ~ 3.7(2.8 ~
(358 ~1370) (162 ~543) (174 ~371) (145~397) (62~174) (37 ~116) (11~33) 9.0)(n=8) 4.9)(n=6)
140 Cp 650 350 200 200 90(70 ~100) 50(50 ~70) 20(10 ~20) 5(5~10) 5
AR -0.663 -1.478 -2.193 -1.682 -1.580 -1.682 -0.153 -0.420 -2.201
P 0.508 0.139 0.028 0.093 0.114 0.093 0.878 0.674 0.028
Cm 1011 482 414 344 136 99 29 10.8 5.3
(680 ~2920) (265 ~760) (255~718) (232 ~648) (98 ~199) (82 ~179) (22 ~143) (6.5~40.2) (3.6 ~11.7)
4 Cp 970 540 300 300 130 90 30 10 5
(120 ~160) (70 ~110) (20 ~40) (10 ~20) (5 ~10)
7 {4 -0.764 -1.376 -2.599 -1.682 -0.765 -2.805 -1.172 -1.172 -0.561
P4 0.445 0.169 0.009 0.093 0.444 0.005 0.241 0.241 0.575
Cm 1395 660 514 474 186 121 40(8 ~131) 10.6(3.2 ~ 6.5(3.8 ~
(775 ~3180) (281 ~929) (269 ~791) (228 ~743) (118 ~359) (60 ~287)  (n=9) 23.5)(n=8) 10.7)(n=5)
4 Cp 1250 740 400 400 190 110 40 10 5
(170 ~220) (60 ~150) (20 ~50) (10 ~20) (5 ~10)
VA -1.274 -1.070 -2.142 -1.784 -0.357 -1.836 -0.059 -1.400 -0.135
P1H 0.203 0.285 0.032 0.074 0.721 0.066 0.953 0.161 0.893
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R} 5, MAE% MDPE(% ) MDAPE(% ) E31E (%)
TCI M 1A
TCI 1 min 30 1.4 27.9 29.3
TCI 3 min 30 -14.9 26.1 18.5
TCI 10 min 30 20.8 25.7 19.2
& TCI i 30 16.1 20.4 18.8
A1t 120 7.0 22.8 24.3
5 TCI J&
20 min 30 4.4 19.5 20.5
1h 30 12.7 20.2 13.6
4 h 29 5.0 25.5 28.7
12 h 26 5.2 25.4 26.6
24 h 21 -3.8 22.2 15.2
it 89 3.9 22.0 22.1
Mt 256 5.4 22.5 23.3

R4 3AHFFKE TCI LR TEM

ma M MDPE  MDAPE {23 fif B

(%) (%) (%) (% /h)
14 84 3.5 25.4 23.1 -0.309
4 90 8.1 20.0 23.0 -0.007
I 41 82 6.1 25.7 24.5 -0.586
it 256 5.4 22.5 23.3 -0.271

3 itig

AR DR A I F SR S IR ( < 0.2 ng/ml)
R (> 1 ng/ml) 25 KJE TCL H T 2 F AR
BE I, TCT RGALREAE IR R v Z W 7, AR
W98 & 1A 4 BRI R Gepts 457 2510 8h 0y 22 45
FTCI I PR P EE (0.2 ~1 ng/ml) 8725 KJE T
Ji 85 T AR TCT 2LE

PATIR 22 . MDPE \MDAPE 4% 3y i il 8 Y 2
P4 TCI AL BE Y AN $8 45, — ML N IMDPE | <
20% MDAPE Fl{2 5 <30% £ % MDAPE <40%
B S i PR VR AR 2298 [ 1 B Rk TCI
F 50 B 5 ) SiE 4 BT 8505 0 e e I U BH S
I 25 ¥ 5 5 T i 24 vk B 2% B Ok Bk (AR &
ST 2 ek R R o m g e g Y 1T 0L
2] MDPE %3 %~ 3.5% .8.1% #1 6. 1% , MDAPE 4y
B 25.4% . 20.0% Fl 25. 7% , 12 5 & 43 5 K
23.1% ,23.0% Hl 24.5% , i & MDPE & 5.4% ,
MDAPE 4y 22.5% 458) & 23.3% , RPN 5
4RI I PR B FH Mk B &7 2% K @ TCI 28 RE 7E I R IR 1
AT Z W [N, Cm & 2% K@ I 24 ik i 5 0 Ak 2 s
Cp ML 25V BE =29 5% .

FATERAE 8 oA T H AR R R, BT G i VR A
TCI Z St R[] SE 4 (% B2 Pk | AS F 50 34 5 180 3

X —F545, %0 TCL EMPERPEM E2m, T 0 10
BB %A - 0.309% /h, - 0.007% /h
-0.586% /h, GABHUE & - 0.271% /h 4 /x &
] 4iE 4 5200 6 S5 K JE it 24 e R R AT Cp i 24 e
JE L TCI RSB EE R AT RBFE AT,
AR T HWE RN 0.3 ng/ml & &4 25 KJE
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ik SR E LR ZRARITEE L (P <
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MDPE %K, 2} 20. 8% , 7] fil 5 bR B0 100 P i Y 7
A X, Mohler %5201 SiF 52 ifit 75 48 L B W TCI #Y
RUBE, T #E— L WF 9T, &F 28 KJE TCI [ MDPE
BN 7.0% 76 R T 52 32 10 B

AT 42 RS T 5 5 4 RIS TSR R T 28 R
Je TCI Bk B J& — Ry, 7 R R AE T &7 28 K
JE N R FIME B S 0.2 ~ 1.0 ng/ml, 3 /> ¥ J3 7 ]
AL T RIS A AE Ry . ARUPROMRE R £ 0.2 ~
0.4 ng/ml, RIVIG PR & v B | 38 FF 7 B 5% ks B2 T
AR YRR FE TS R4 HF . IR b At T RS A ]
vk 2 N i 7 3 K DI 18 S NI 1 e a1 1 NS 7 N
AR v B DA B R AN (R RR 5 T R A R R
JE A BB IR DU R TR SRR A TCI 259k
ASAIF 5T 1 FH A W B R 3 AR 9% SR I LR
ARIEH

AHFFEMEL 30 1) ASA T 8¢ I 9% FEF R &4
IR T A T M 5 T AR A N B I R I AR VR 2%
KJe TCL M SRR T AR &M T . 405, Bk
AR TCI, SEARFN 6] 25 ) 76 BE g TCL, FiE A A
Zitk B TFARBE AR N T 2T RE
TCI, P ER TCL B T JBR e 1T RE X A Ji5 4 8 A 0 i i
SR A AFF 5 212 AN I 4R e R AR B A B A O
U R E R .

25 FRTIR I R Mk B2 &7 2% K JE TCI [ &% g
FE G PRI FH o] 2 22 3 BB, BE ) (8] ZE 4 TCL R G
EMERE,Cm % Cp B2 5% .
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