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Predicted Effect-site Concentration of Remifentanil for Facilitating Laryngeal Mask Airway Insertion with

Propofol Target-Controlled Infusion

Jong Yeop Kim, M.D., Sung Yong Park, M.D., Bong Ki Moon, M.D., Do Wan Kim, M.D., and Jin Soo Kim, M.D.
Department of Anesthesiology and Pain Medicine, College of Medicine, Ajou University, Suwon, Korea

Background: The addition of remifentanil during the propofol induced anesthesia facilitates the insertion of laryngeal mask

airway (LMA) with minimal adverse hemodynamic disturbances.
remifentanil for LMA insertion with propofol target-controlled infusion (TCI).

Methods:
of 4 pg/ml.

This study predicted the optimal effect-site concentration of

In 25 adults patients, aged 18 —60 years, anesthesia was induced with propofol TCI at the effect-site concentration
Two minutes later, the predetermined effect-site concentration of remifentanil was started. The remifentanil con-

centration was determined using modified Dixon’s up-and-down method (0.5 ng/ml as a step size). The first patient was tested

at 2.0 ng/ml remifentanil.

The insertion of LMA was attempted 3 min after remifentanil TCI began. The response of the patients

to the insertion of LMA was classified as either ‘movement’ or ‘no movement’.

Results:
=+ 0.53 ng/ml.

The remifentanil concentration at which there was a 50% probability of successful LMA insertion (EC50) was 3.18
From probit analysis, the EC50 of remifentanil was 3.10 ng/ml (95% confidence limits, 2.55 —4.11 ng/ml), and

the EC95 was 4.31 ng/ml (95% confidence limits, 3.64 —11.11 ng/ml).

Conclusions:

of adults during propofol TCI at an effect-site concentration of 4 ;g/ml without premedication.

52: 381~5)

The predicted effect-site concentration of remifentanil for facilitating LMA insertion was 3.18 ng/ml in 50%

(Korean J Anesthesiol 2007;
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Table 1. Patient Characteristics (n = 25)

Sex (M/F) 20/5
Age (yr) 326 + 112
Weight (kg) 70.1 *+ 11.6
Height (cm) 171.4 £ 8.0
ASA class (I/II) 19/6

Values are mean = SD or number of patients.
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Table 2. Hemodynamic and BIS Changes in Successful LMA In-
sertion Patients (n = 11)

2 min after Before 1 min
Baseline propofol LMA after LMA
infusion insertion insertion
MAP
107.7 £203 90.5 £ 14.1* 754 £16.2* 73.5 £11.0*
(mmHg)
HR
.. 647 1130 651 =84 580 E£77 565 t£85*
(beats/min)
BIS 969 0.8 51.8 13.8* 56.0 7.5 524 +10.1*

Values are mean = SD. MAP: mean arterial pressure, HR: heart
rate, BIS: bispectral index, LMA: laryngeal mask airway. *: P <
0.05, compared with baseline value.
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Fig. 1. The responses of 25 consecutive patients in whom LMA
insertion was attempted and the effect-site concentration of remi-
fentanil. The concentration of remifentanil for LMA insertion at which
a successful insertion is possible in 50% of patients was 3.18 £ 0.53
ng/ml.
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9] EC50< 3.10 ng/ml (95% confidence limits, 2.55—4.11
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Fig. 2. Dose-response curve from the probit analysis of individual
remifentanil concentration and the reaction to LMA insertion in the
patients. The concentration of remifentanil at which there was a 50%
and 95% probability of successful LMA insertion were 3.10 ng/ml
(95% confidence limits, 2.55—4.11 ng/ml) and 4.31 ng/ml (95%
confidence limits, 3.64 —11.11 ng/ml, not shown), respectively (open
circles). Closed circles represent the ratio of number of patients with
successful LMA insertion to the total patients at each concentration.

ol

o
=
=\

[
_>|J_‘,
X
mlm
ol
o,
B

1'% S} ol A propofol 2—25
22%09

dl, 53l

mg/kg® PHEHGEE st g
A1 7170, 40%°ll 4] :rm‘ﬂ/\b} 16% ]
gk Bush gk oldfARl =
A7 2Hgo] 9lo] propofold] EIE F ]7]
Y Al REYe wHARFEE JHes ai} Ang
pofol 2.5 mg/kgZ FIHHFE Al 12 Zol alfentanil 54
Fogk A9 g3 wals HASATIHEA LMA 4 %1 x
AS FAATT B35 Y, Cheam S fentanyl 1p
g/kg®} propofol 2 mg/kgE H-&3F oA propofol ©E O

2 Fog Fd vste E3AQ0 LMA Aol o]FoAHth
1 Buskgch

Remifentanil- > 73} &3A Alolo] o] 1—2F Afo]
of W=7 o]FolA gty o] A&atal, HE 0|7 esterase
o o3 tiAtE o] w2 A 2“101 AAEEE, propofol} 1
£ Al FEAITEe] Fa HHd oA ga7AHA okA
1 & 4 Yt} Grewald} Samsoonf_’,ﬁ) Ed4e A2 At

oz U]—_r] Z%;q;q_ o].x] ol 51
0.3 uglkgs WE3te] LMA A4S

propofol TCI®} remifentanil
AlEatEed g9 e

o sgoA gol JAEFAS LMA Aol golaiinhn
Hagk up itk

Propofol W& %= A LMA At¢lell Zagh #Hdg ZxF
Tofl e el whet ’2}015{} A7t 1511 A

LMA el Hasdh propofol ERY %—%E%



th3het 2 8t3) %) - A 52 @ A 435 2007

21 a9em, Kodaka 527 o ga2
midazolam¥} lidocaineS- F¢J3}al propofol®] A3} & 3}%]
T2 BYPS 1027 FAF LMA AUS AS W
propofol®] EC50L 3.24 pg/mlzkal H 113}¢ T} Richebe 59
9 Ao A= up and down HHHS o] &3] propofole] E
5pugml2 A|Z&te] A= propofole] EAs

A.Ltiﬂzl-:T_‘E

TEEE
To} ERAFTEL 2okl F 58 Fo LMA A49S Al&3t

=, o] W EC507} EC953te 27} 7.3 ug/ml, 7.7 pgjmlo]
Ack. olFA  AFwitk EC507 BC95%te]l thE e
propofol?] As= e} FRA =L AFSA FYP =g
g Fol LMA A4Y& AEJEA 79 LMA 49 A%
A4, AARA {7, LIMA A9 43S ddste 719 3t
olo| A HEHTT A 4 9tk

E AFo M= AR §lo] propofol EHAFEE 4

pgml2 A3 Aejo)| A remifentanilS W-83le] LMA 4t
< A=atdth Propofold] FE2 7|9 A7t
AL ol HFAM 7 LMA AFlel F 23k propofol
2 4 glomg! rem1fentaml.4 He g
193tk T3 remifentanil-S propofolo] A3
1= a7t goma ™ smith So]'9 oas
A A3 propofole] EC95%] 5.4 pg/mlE ThE

s

|

A

fo
-
o

o
N
[
>

N

N
2
ro
po)

(o3

=~
s
o>
BN

SO N {0 X

H o ™ok oo 2 oo

M o
il

o
=
Q'L
32
. O

of| A propofolJJr remifentanil®] FY A7+ 7)7¢
2™ 2z 44stgnt. Stuys 527 F
o] 23} propofol S EIHAHFEZHHORE F
w2 kR giE A% =dl, Marshe)
Do ko F2E 020/min Al 1.21/mins 4§51
FHAxol PR3 propofole] o] Qo BISY
%(overshoot)olb} gotol FZI Z4E T 2 QU
ﬁik EE?‘ pr0pof014 A ERAFEE 1650 =23
Wl R o]FojA 1, oA
SR ;Z_z;)rg} H ool WstFdol Akt ®Barst
ach S EUZ MarshZdol koike
121/min A g3} w}HFEE A3k aL, propofol F 2
5 30| remifentanil®] FYS AlZEHLH, A 3
LMA A& Alxstdnh 2au A A 59
Ao A A AHE HolA grol LMA AtSlel 4
7t QAL BE, Y 4 BT ofaded &

3| A= propofol®] FE o} Aol AI7H AY R
fsattha AZEh

=)
Lee &2

©

S
FﬁrROFmEmlOu
-

[of
-

Jg o ofN rlo

2

i

b >

fmariﬁlmrﬁ—u

o W o of
o
£

o q

2 F{E

ot

= o o
e o o o 2

ol
-

7

=
L= =2
_= =
ZA 0o

o

propofol¥} remifentanil S ¥-835te] LMA AH¢
ol Ao A propofol 2.5 mgkgZ w3 &
3} remifentanil 0.25 pg/kg, 0.5 ng/kgS T30S
Y7y 82.5%¢} 85%°] A A FL2 AY 2UE Hvn

3} ). Remifentanil 0.5 ygkgES Folsld 90% Zo] oF 2

o o5
=
Z

=
=
Z

384

ng/mlo] EAAFTE THEFER olE EfiE £ AT
%7] remifentanil 552 ZAA34ch 3+, Grewal 529 re-
mifentanil 0.3 pxg/kgs F¢ & propofol®] EIAFE7} 2u
gimlo] =ge & LMA AYS A=3tde, 68%2 4
A Aol 7 WAk glol LMA Aol Solstgithm
Busdot & A7 Z#E HW propofol®] & EE A
FTEE 4ugmlE 3] ntHAE A] remifentanile] &3 A F
431 ng/ml2 Z3l5ta] LMA A< A= 42 95%
920 Al A FFA<Q LMA Ajlo] 7bestttn & &
Atk Zeu 2 A Aggor Jyo Au Ed ¥
At FEFE S AR A4, AR
g Qolut #7149 A7/ Basvn
Propofol#} remifentanilS AL8-3lo] vl {E&

% olEdon AU Auel HAY 4 Yo o
Fo7t A3ty Troy 52 o 19 propofol 2]
6.5 ugml2 FY& A3t 3pugmlz fFA St wlH
StAs W ZolHAE AMEEA ¥ V|IATEE F
7] )l remifentanil®] E I FE7} 8 ng/mlo]
E}ﬁ EJ—O}ﬁE} A RE o] &9 Oﬂ—?oﬂf‘it U}#

E
=
A

=
=
X s
=

¥9 1o |

o
ml

]
]

[

=z
ERETE

o et ofo

ﬂlo H‘l =

-

=

g
> B
>
_>|4_,
=
fil -
&
N
~
HN
2
41
o
IS
b
=
N
>.
;L
R
H

03
—

4 ok Lee &
remifentanil 0.25 g/kg, 0.5 ng/kgs F
, TFERE A wE) HAF
Asgo YA on §o3 A3
gtk Hastgoh & ATl A
3 37} A remifentanil®] FEIHEE
g7k A FUH AT LMA 449 AF
0 mmHg Woi FAHNeH, A%
mgko 2 7FAsA 99
O:]:r"oﬂ A 73l remifentanil
2 disiMe F o B &
A7t e Aoz AzZbHEh

%
B
c
SN
)
n
3
©

j =y
=

© R E

e _IE:

| g

I-

L

oX,
o}

o

wn

®

E

=2

> =2
tlo I =

IS

o

=
§1_, 1= o r

r9~'
>
[\S]

S 2| propofol FY-& Azt
BH LMA 4 AF=Z 50 W2 A3
Aol A%e AW AEeh @ 4 e, vhA £ BIS ¢
50004 65 AbolZ RATTHA ZYAIZLE Folw
e - e}
vt AN
pofol 2] EJJr AEEE 4pgmlE 3o
= AgaA 23 LMAE AHglahs

9] EC50-2 3.18 ng/mlo] At}

A

[

2

A&
:@1%%
4E4 A 2 A4S @Al A pro-
PR E Al ol A
gl

= 2 Q3+ remifentanil



1349 9 49

LMA Alo] Q3+ Remifentanil®] F%

10.

11.

il

L

rot

i
[

. Taylor IN, Kenny GN: Requirements for target-controlled infusion

of propofol to insert the laryngeal mask airway. Anaesthesia 1998,
53: 222-6.

. Ang S, Cheong KF, Ng TI: Alfentanil co-induction for laryngeal

mask insertion. Anaesth Intensive Care 1999; 27: 175-8.

. Lee MP, Kua JS, Chiu WK: The use of remifentanil to facilitate

the insertion of the laryngeal mask airway. Anesth Analg 2001;
93: 359-62.

. Alvis JM, Reves JG, Govier AV, Menkhaus PG, Henling CE,

Spain JA, et al: Computer-assisted continuous infusions of
fentanyl during cardiac anesthesia: comparison with a manual
method. Anesthesiology 1985; 63: 41-9.

. Servin FS: TCI compared with manually controlled infusion of

propofol: a multicentre study. Anaesthesia 1998; 53(Suppl 1):
82-6.

. Grewal K, Samsoon G: Facilitation of laryngeal mask airway

insertion: effects of remifentanil administered before induction
with target-controlled propofol infusion. Anaesthesia 2001; 56:
897-901.

. Dixon W1J: Staircase bioassay: the up-and-down method. Neurosci

Biobehav Rev 1991; 15: 47-50.

. Scanlon P, Carey M, Power M, Kirby F: Patient response to

laryngeal mask insertion after induction of anaesthesia with
propofol or thiopentone. Can J Anaesth 1993; 40: 816-8.

. Cheam EW, Chui PT: Randomised double-blind comparison of

fentanyl, mivacurium or placebo to facilitate laryngeal mask
airway insertion. Anaesthesia 2000; 55: 323-6.

Sivalingam P, Kandasamy R, Madhavan G, Dhakshinamoorthi P:
Conditions for laryngeal mask insertion. A comparison of propofol
versus sevoflurane with or without alfentanil. Anaesthesia 1999;
54: 271-6.

Casati A, Fanelli G, Casaletti E, Cedrati V, Veglia F, Torri G:

385

12.

13.

14.

15.

16.

17.

18.

19.

20.

The target plasma concentration of propofol required to place
laryngeal mask versus cuffed oropharyngeal airway. Anesth Analg
1999; 88: 917-20.

Kodaka M, Okamoto Y, Koyama K, Miyao H: Predicted values
of propofol EC50 and sevoflurane concentration for insertion of
laryngeal mask Classic and ProSeal. Br J Anaesth 2004; 92: 242-5.
Richebe P, Rivalan B, Baudouin L, Sesay M, Sztark F, Cros AM,
et al: Comparison of the anaesthetic requirement with target-
controlled infusion of propofol to insert the laryngeal tube vs. the
laryngeal mask. Eur J Anaesthesiol 2005; 22: 858-63.

Goyagi T, Tanaka M, Nishikawa T: Fentanyl decreases propofol
requirement for laryngeal mask airway insertion. Acta Anaesthesiol
Scand 2003; 47: 771-4.

Park SY, Min SK, Moon BK, Chae YJ, Jeong WH, Kim JY: The
effect of remifentanil on the loss of consciousness during propofol
infusion. Korean J Anesthesiol 2006; 51: 147-50.

Smith C, McEwan AI, Jhaveri R, Wilkinson M, Goodman D,
Smith LR, et al: The interaction of fentanyl on the Cp50 of
propofol for loss of consciousness and skin incision. Anes-
thesiology 1994; 81: 820-8.

Struys MM, De Smet T, Depoorter B, Versichelen LF, Mortier EP,
Dumortier FJ, et al: Comparison of plasma compartment versus
two methods for effect compartment--controlled target-controlled
infusion for propofol. Anesthesiology 2000; 92: 399-406.
Guignard B, Menigaux C, Dupont X, Fletcher D, Chauvin M: The
effect of remifentanil on the bispectral index change and hemo-
dynamic responses after orotracheal intubation. Anesth Analg
2000; 90: 161-7.

Troy AM, Huthinson RC, Easy WR, Kenney GN: Tracheal
intubating conditions using propofol and remifentanil target-
controlled infusions. Anaesthesia 2002; 57: 1204-7.

Johansen JW, Sebel PS, Sigl JC: Clinical impact of hypnotic-
titration guidelines based on EEG bispectral index (BIS) moni-
toring during routine anesthetic care. J Clin Anesth 2000; 12:
433-43.



