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Proper Target Concentration of Fentanyl during Endotracheal Intubation with a CACI (Computer Assisted
Continuous Infusion) in Patients Undergoing Coronary Artery Bypass Graft Surgery

Jae Hyung Kim, M.D., Sang Ki Min, M.D., Sung Yong Park, M.D., Cherry Yoon, M.D., Sook Young Lee, M.D., Jin-Soo Kim, M.D., and
Yong Woo Hong, M.D.*

Department of Anesthesiology and Pain Medicine, College of Medicine, Ajou University, Suwon, Korea, *Department of Anesthesiology and Pain
Medicine, College of Medicine, Yonsei University, Seoul, Korea

Background: The computer-assisted continuous infusion (CACI) system was developed to more rapidly attain and to maintain
stable effect-site fentanyl concentrations as compared with the intermittent injection method. The CACI system allows the
anesthesiologist to control effect-site fentanyl concentrations during various surgical stimuli during cardiac anesthesia. This system
can rapidly control the depth of anesthesia and compensate for the disadvantages of IV anesthesia. Early patient recovery also
enables early tracheal extubation, which is an important component of the “fast track” cardiac surgery pathway. In this study,
the use of a target-controlled infusion of low-dose propofol was combined with the target-controlled infusion of fentanyl for patients
undergoing coronary artery bypass graft surgery. The purpose of this study was to evaluate the proper effect-site concentration
of fentanyl for the tracheal intubation of patients undergoing coronary artery bypass graft surgery.

Methods: Fifty patients scheduled for elective coronary artery bypass graft surgery were included, and randomly allocated to
group L (effect-site fentanyl concentration = 5 ng/ml, n = 25) or group H (effect-site fentanyl concentration = 7.5 ng/ml, n =
25). Anesthesia was induced and maintained by the computer-controlled infusions of propofol and fentanyl. Hemodynamics and
other variables were recorded preinduction, and before and 1 minute after intubation.

Results: The two groups were compared with regard to demographic and perioperative data. The two groups were similar
demographically, and no significant differences was found in any hemodynamic parameter at any time between the two groups.

Conclusions: Both fentanyl regimens provided stable hemodynamics and adequate anesthesia in patients during endotracheal
intubation. It is reasonable to say that the lower dose of fentanyl (5 ng/ml) may be the better choice, because it provides the
same level of anesthesia during endotracheal intubation during coronary artery bypass graft surgery. (Korean J Anesthesiol 2004;
46: 565~572)

Key Words: fentanyl, intubation, surgery CABG, target-controlled infusion (TCI).
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Fig. 1. Changes in heart rate between low and high fentanyl target
group. Values are mean = SD. L: low fentanyl target group (5 ng/ml),
H: high fentanyl target group (7.5 ng/ml).

Table 1. Pharmacokinetic Microconstants for Propofol and Fentanyl

Table 2. Demographic Data

Microconstant Propofol Fentanyl
Group L Group H
V1 (liter) 0.2280 x mass 0.0936 x mass (Il - 25) (n - 25)
Kio (/min) 0.1190 0.0815
Ki2 (/min) 0.1120 0.4720 Age (yr) 595 £ 95 552 + 11.6
Kz (/min) 0.0550 0.1020 Sex (M/F) 16/9 15/10
Ki3 (/min) 0.0419 0.2260 Weight (kg) 66.1 £+ 74 642 + 114
Ksi (/min) 0.0033 0.0061 Height (cm) 1624 + 6.6 162.0 = 7.9
Keo (/min) 0.2910 0.1470 Baseline SBP (mmHg) 124.8 = 129 126.0 £ 12.5
Baseline DBP (mmHg) 769 + 6.8 784 + 89
Vi means central volume of distribution and mass means body weight.
K is the inter-compartmental microconstant and subscript digits and Values are mean + SD. L: low fentanyl target group (5 ng/ml), H:
characters mean the compartments. 1: central, 2: rapid distribution, 3: high fentanyl target group (7.5 ng/ml), SBP: systolic blood pressure,

slow distribution, O: elimination and e: effect-site. DBP: diastolic blood pressure.
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Fig. 2. Changes in systolic blood pressure between low and high
fentanyl target group. Values are mean = SD. L: low fentanyl target
group (5 ng/ml), H: high fentanyl target group (7.5 ng/ml).
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Fig. 3. Changes in diastolic blood ressure between low and high
fentanyl target group. Values are mean = SD. L: low fentanyl target
group (5 ng/ml), H: high fentanyl target group (7.5 ng/ml).
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Fig. 4. Changes in mean arterial blood pressure between low fentanyl
target group and high fentanyl target group. Values are mean + SD.
L: low fentanyl target group (5 ng/ml), H: high fentanyl target group
(7.5 ng/ml).
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AFEE o] &3 Fentanyld] HAGF=

Table 3. Hemodynamic Data, Dose of Propofol and Fentanyl

Group Preinduction Preintubation Postintubation
HR L 68.0 = 13.7 579 £ 112 734 + 164
H 744 + 17.8 58.7 £ 10.1 737 £ 12.6
SBP L 151.1 + 269 105.2 + 15.1 140.1 + 31.3
H 156.8 + 23.7 107.7 £ 10.7 1429 + 24.6
DEP L 760 £ 15.8 535 + 99 744 + 164
H 78.0 = 15.0 574 £ 11.8 764 + 144
MAP L 102.1 + 185 69.6 + 11.2 98.4 + 214
H 1075 + 173 732 £ 12.1 99.4 + 19.1
Propofol (mg/kg) L 09 £ 04
H 09 + 0.3
Fentanyl (ug/kg) L 43 £ 1.0
H 62 = 0.8

Values are mean + SD. L: low fentanyl target group (5 ng/ml), H: high fentanyl target group (7.5 ng/ml), HR: heart rate (beat/min), SBP:
systolic blood pressure (mmHg), DBP: diastolic blood pressure (mmHg), MAP: mean arterial blood pressure (mmHg).
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