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Abstract
AIM: To evaluate the feasibility and efficacy of
patient-controlled analgesia and sedation (PCAS)
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with remifentanil-propofol mixture for colonos-
copy.

METHODS: Eighty patients were randomly
allocated into either a PCAS group or a total
intravenous anesthesia (TIVA) group. In the
PCAS group, remifentanil-propofol mixture
was pumped at 0.01 mL/(kg*min) after an ini-
tial bolus of 3 mL of the mixture (1 mL mixture
containing propofol 3 mg and remifentanil 10
pg). The amount of each bolus delivered was 1
mL and the lockout time was 1 min. In the TIVA
group, patients received fentanyl 1 ng/kg, mid-
azolam 0.02 mg/kg and propofol (dosage titrat-
ed). Cardiorespiratory parameters and auditory
evoked response index (AAI) were continuously
monitored during the procedure. Recovery from
anesthesia was assessed with the Aldrete scale
and the Observer’s Assessment of Alertness/Se-
dation Scale. Visual analogue scale (VAS) was
used to assess the satisfaction of patients and
endoscopists.

RESULTS: No statistical differences were ob-
served in the VAS score of patients (9.58 vs 9.50) or
satisfaction of endoscopists (9.43 vs 9.30) between
the two groups. A significant decline in mean arte-
rial blood pressure and AAI was recorded in the
TIVA group (P < 0.05). Recovery time was signifi-
cantly shorter in the PCAS group (P < 0.01).

CONCLUSION: PCAS with remifentanil-
propofol mixture provides better hemodynamic
stability, lighter sedation and faster recovery
compared with TIVA.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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3 mL, 0.01 mL/(kgemin)

, 3 min

1 min. TIVA
1 ng/kg, 0.02
mg/kg, 2 min 0.8-1.0 mg/
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assessment of alertness/sedation, OAA/S) 5
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BH PCASZA TIVAZE Ha

/ 19/21 20/20
() 57.80+ 14.82  54.03+ 1691 0.21
(kg) 59.13+ 11.98  56.25+ 10.05 0.25

PCAS: / ; TIVA:

ASAYR T -T1 4% 8 18-75%; B A R 4K
(body mass index, BMI)<25 kg/m’; Jok fil Al s
KRG R, FEERPRHE Dy B 40 S 1 B I8 N A
FHOCZ W) s, AT e e 98 Bl v 28
2, BEAE A R s BT A B TR
& W bERG . B HARHE Y B AR )
FERAREHE . RAEFABH M. HI™E
DR B 2 OBIRIFE, B A NIE 4K S
I AR L B A BE IR W R
N E, BT B T K R 2O i

Jik 4= B R
1.2
1.2.1 R B R T A b i E

BURMIEME TR 2 25 F, WM LAS L/mindi & F¥
SRR ERRCAA, [F) I e 5 L. PCASHH: #E R
TR T A% BT3P 400 1) B R AAE 92 5 1 56 ) %
NG — R BEYREE. HhEABEER
F(RYEDDB- I -BE AN BIEZ A, L5
FGRFAER AR AR, FifaflE3 N3 mL,
4k2.0.01 mL/(kgemin)fE RS RN TN
5525 K e MR G 2 (2T 5 5 A4 mg,
T 25 KJE10 ng), f Hufd & 4E 56 B3 min/5 B
IR, R B RS B &R % R 3 15
FAA, B4 K — R AT PO HEE 25301 mL, 808
BRI min. BT %805 E 45 800 5 i K
HOE 99 mL/h, FULPGEHEF 1 mLIE S
T FERT36 5. TIVAYL: Bk 218 e S KEl
pg/kg, P22 5£0.02 mg/kg, 2 min)5 2% 18 HEVE
FN0.8-1 mg/kg(I [H]>60 s), 1 & # &R H
LA N AP F 5 S N el 1] TR S S|
Py DAAE 7 Ui o 15 K FLAL 46 B (auditory evoked
response index, AAT)T-30-402 [a]™).

1.2.2 D TR R A — 4
10005145 1 22 58 1) B2 I8 P4 e B I gk 47 IR 34T T
a5, BT BRI S AR Hp s I 450 B — 44 75 C R
e e i I 1 mo A B BRI gk 4T . R st
W5 JE 61 I (mean arterial pressure, MAP), fik
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F 1M 5 U A (arterial pulse oxygen saturation,
SPO,), ‘L»* (heart rate, HR), fik{#(respiration rate,
RR)J H & 585 1k I e SR — A A6 (end-
tidal carbon dioxide, EtCO,), [FJH M AAIR4E
FEIRIR R B2 . ORI AU, A 2 T 4R, 16 25
ih, 1B, FZ R SESANE AL Sl 4o
1. 2+ 3. 4. 50 WERIFIC S AN i 1 A A A
TERXAAVE. H 55— 2% 3 AN R B RR IR =
X ARG AE DL AT MBI L T, REER 4 shidt 47
— YA I3 BIC SR AR EE B OAA/SIEA LS
S FIALdretel P2 A9 4 (K1 ). 76 AR HEXT Py
[ i i 7 M AE AR B30 minott B o AT BRI A
IR I S VASTESR(0-10, 0NN, 108 3E%
TR, MERH LT IF BRI R B 2, X
. SkEsE. RYHE24-48 hp X BT HL G BE
U7 LT RS 75 AR S5 R AR DG AN R R
1.2.3 s I (I T
160/100 mmHg ¥ = T J: At 1fil H 30%) 25 T i /K Hh
F0.5-1.0 mgH xR EE, K& (&K T-80/50
mmH g AK T IR L 30%) 25 T B Ui ik s 5
FREH6-10 mg, KA MLAE(SPO,<90%)EPCAS
Y E St M I R U LRI, X T TIVAZL I
T G FERT B T AR 1R A 17 2 R S A 1
BRI, T 0Bl 22 (HR<55/min) 45 T BA 7k
FAERTFE A4 0.2-0.5 mg.
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BAFALSPSS14.013E17, P<0.05FRE £ R7A 4it
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2.1 PR 2EL ) BT 80491 FR 3 4 2 in HL
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B8 4348 RREEFT HEFHEe HEEIRE  HEFTOSE  BIEERN
MAP(mmHg) PCAS 95+ 15 87+ 15% 85+ 15° 87+ 14° 87+ 14°
TIVA 94+ 14 78+ 15 69+ 14 71+ 12 73+ 10
HR( /min) PCAS 81+ 14 77+ 14 75+ 14 76+ 15 77+ 14
TIVA 86+ 10 80+ 10 77+ 9 76+ 8 76+ 8
SPO,(%) PCAS 99+ 1 98+ 6 99+ 1 99+ 1 99+ 1
TIVA 99+ 1 98+ 2 98+ 2 98+ 1 99+ 1
EtCO,(mmHg) PCAS 36+ 4 38+ 6 38+ 6 38+ 6 37+ 5
TIVA 35+ 4 35+ 5 38+ 5 36+ 5 36+ 5
RR( /min) PCAS 21+ 4 18+ 5 19+ 4 18+ 4 20+ 4
TIVA 21+ 5 19+ 4 18+ 4 19+ 4 19+ 4
AAI PCAS 95+ 2 85+ 4° 83+ 2° 81+ 4° 83+ 3°
TIVA 94+ 3 58+ 12 35+ 6 33+ 5 38+ 5
%P<0.05 vs TIVA .PCAS: / ; TIVA: : MAP: ; SPO,: i HR: ;RR: ; EtCO,:
T AAL:
3 e
B NATTRETE I B b R AR OC I RE 1 5%
4548 BT HREETD REEITHEREITS v H &GN, ]y 3 A AR p A e
PCAS 9.58+ 0.75 9.43+ 0.81 FERM R A NEE, i e - NERENR
TIVA 9.50+ 0.88 9.30+ 0.85 PR A, PR 1 T 52 1 LA B % 2854 i ek
YIARR AR, o B 0 5 18 25 1R % 5 B 259
PCAS: / s TIVA:

P2H 2 7] 22 7 e v 5 2 L (P>0.05).

2.3 JFRIEHA M PCASAHH
151(2.5%) 3 — it R AR A AE T TIVAZH
H3(7.5%) 0 I, P T0 B R AR L,
PCASZHA 1451(2.5%) &34 H BUK LR I TIVAZH
H10f1(25%), TIVAZA 561(12.5%) &3 H 0
it BT PCASH T ZAS K S b H BE.

2.4 P94 R R
FEVEAr (R3) ¥ m B Z R Lg% e X
(P>0.05), P 2H A 5 = it 2 P VT 4 TR AR 22 R
Si2EE L(P>0.05). WAMES . Bk L IriE
I 1] () LA (e 4), T4 R 38 115 S ) TRI (AT 46
LA BRI IC AR E R A MG
B3 5 HEE 4 0] T 90 I ST R I ) R A AR S TR
SRS (] 22 S T 2R L(P>0.05). AR
MIBAEL R R OAA/STESNIAS 5y FlAldrete b 4)
IE943 [ 75 BE RS [A]AH EEPC A SH 2. 25 45 T TIVAZL
HAG 575 X (P<0.01). 7624 hja X4 B
HEAT AR BE VT, P4 R Y ARG AT S BRI A
B 7 AN R TE BB, R 52 B B AL
JIEY AR .
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fig 2 HAT R R . A P TR) J L o T IO e 4
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Ji B MBS 112127 S A 0 R 5 L, (R
R B BN AT A 5| ML IR 30 0 2 AR K i ).
Bt 25 0K J@ A — POk AL (0 N B BB sz A
Bah, BT H A5 R S 1R S b
1 2% A0 ZH 23 Hh 1 A AR S T T T K R, A T
HEAFHMKESEE S 2 mERUN, 52
JE IS R EE L AR 2 T RE R
T ] P9 5 0] S5 b R PR 244X 300 ) 5 R T AE 4
KM )2 T & B FARICH R B NF AR BRI
2t (EEG 25 R JEAE R 2K 259, (RIS A
EISE Ly R O N =Y I R R E A
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D4R FEHE  #EECSH BEmE OAA/STERIXR5 D EIIE] Aldretet¥43 X9 D HIETE]

PCAS 271+ 0.62  4.93% 3.28 7.26+ 3.62 0.13+ 0.46° 0.61+ 0.98"

TIVA 2.65+ 0.47  5.58% 2.73 7.91+ 3.28 3.94+ 157 5.78+ 1.56
°P<0.01vs TIVA . PCAS: I TIVA:

K ORR I T 45 i B A 255 3k A w1 i PRI 2 35 A,
P 35 fie 1 B T 9 00 BRI SR, (R RS
MR 715 sE, Wl E B R, ) 4h
e S JOR I 22 065 S TR 7y 5 i 25 O JB 44 () — i ik
SN 2R LR e = be R NN (TR NN TR
SAHSCHRIE, FHEAIRIE BB S K S
A 4 B8 — s LU AT VR A, IR G R
T E B EREE, DR IR R4 & H
AN A2, AATAT PR3 % BB IR B T SR = 11
ANMEETRRBUR.

ARG BT R F 526 1 1 U R T A
fug AR R F A E, ST
S A Y 47 e 77 5 AT B S5 46 A 24 400 1D RS R T
M3 T I R AR R 23 FL oAl AIGIR B2
(1 24 455 751 2 B 25 5 DR R — AN O AR B A I 243k
FE; 5 AN 24 708 1) 4 500 & ] Dy d— A
B PN VA ) R B

W A1) A2 B P R 245 1) s A R R, i
IFR R A A B2 SRR, R e AR
6 v BRATT GO PR P I B i 5 K T IR Y
FHIAEH, GoldZ5" i) — Wik 7t & HAE 112 /bR
FARPLU pg/kgIWI G ELR 2 LLO.1 ng/(kge
i n) (143 4 55 e B2 A9 0 10 0 280 SR 1 TG B
IR . 5 2w e A A b, AT
T0.5 ng/kgfIWIAEFIEA0.1 pg/(kgemin) I 4E R
A, T H AT B A5 IR B O E FE BR ) 0.2
ng/(kgemin). TEAHE T HEATRIMAEPCASLLLE
HAE S ELCO, L SPO, G i 2 2= 5+ HIE B
IR B B S 1 IR PR ML E AR TR 2 3R
A T EtCO SR MR MR T BE (18 4k, EARTE
JEAE R B AT AOR A bR
A H AT A RV, E AL R E AT
RN, HE IR 07 B 2 O A 2 T DL
R Aff ) S R (1) FLAR AR AL TF S PO, BE N R
&[15].

TE G R BRI A, 3 25 K J6 X 76 21 0 JH 2 )
ORI R BN W H 2 =AM, 78
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AR IPCASH F BARIRATRIMLE2 . 3
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75 ROEIR L G2 L. 5 kAR
S, TIVAZLA 301 3 B0 8l ik 2% 75 18 FH T4
mYRYT. FEPCASH A 1451742 551 38 3
IRILE, 5 REVEF I ERTE, S Fig & f
Y5 TR I6 mgfa R 2 HE LK HAE 4R 8E1
A R R OR A A 18173 % Lotk s i
—IEESPO, A E90%, 2 M i Vg IR I I 5
SPO,FFE95% LA L. kol 348708 DL L1
TR, PEORARIG BT F ) B P R R T
FN T 24 R R S BN R

FEAAR LG A FAE T A AR e 0 B
L5 R T 1D R T M T 5 A7 25K D AU e k4 B R
TP 2L (1 R IR % 428 T E — AN B RS I ) Y T 2
P, G T BRI R B . IR — T SR
BT 5 175 % LA 4 B8 i FE OUSFE B (bispec-
tral index, BIS)H AE #E R [ LItk B2 48 A\ BT 51
RN S R, 78 AR T R AT A I 4 A ATHE
30-402 IR0 Jo 1491 58 3 IR Bl e . |l T 3
FRR A e o 18 B, TR R IR A BT S 58y 7
LT, BT LAAS SR SRy — T0USE A5 T 3% 1°D JRR I 28
T B

AR AR R B — L8 K 3K AT e 5 I iR 0
T R B B8 1 P B P T T B A 2 O R O
gy, Blan: RS, O, . HEERK
B IR B TR S5, LR AR TR 7E A E AL
SR R E VT A 5 2 S K A B R 4H R
BERN G ER, XA R | s
g 1 77 AT DU S8 2 06 TR FE AN IE 1 B R mT 4
PEEEST T RCRME O, BT R Bk 4,
D T A7 A% o 5 0 PR B v [ B AR T 2401
SRR TR SR . T A1 PN B R T R (R R A
BEguit4 %5, HIRFE TR/ T LA
TH: (1) 24 /A0 S () TR A2 4L
B 5 B AT V.

B, AW AR A R SE K 8 S R A TR
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(auditory
evoked response
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