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INTRODUCTION

  The major emphasis in the development of newer opioids are 

increasing potency, increasing safety and suitable pharmacoki-

netics. Remifentanil is presently under clinical investigation and 

initial results indicate that its esterase based metabolism will provide 

the pharmacokinetic advantages of an ultra short acting opioid. 

Fentanyl is commonly combined with propofol to minimize the 

hemodynamic responses to intubation.1) The BIS is an electroence-

phalogram derived parameter that correlates with level of sedation 

and consciousness with anesthetic drug.2,3)

  Therefore, the purpose of this study was to investigate the effects 

of remifentanil and fentanyl on BIS and changes in hemodynamics 

during propofol TCI. 

MATERIALS AND METHODS

  After obtaining approval from the Ethics Committee of hospital 

and written informed consent, we studied 52 ASA 1 or 2 patients, 

aged 39-62 yr, undergoing elective total abdominal hysterectomy. 

Using a random table, patients were divided into two groups (26 

in each). 

  Patients with known cardiovascular, respiratory, metabolic 

diseases as well as those with impaired renal or hepatic function, 

morbid obesity (body mass index ＞ 30) or a history of alcohol 

or drug abuse were excluded from participation in this study. 

Patients were monitored during the study using ECG, a pulse 

oximeter and a capnograph. Blood pressure was measured at 1 

minute intervals and heart rate was monitored continuously. The 

BIS (version 3.12; Aspect Medical System, Natick, MA, USA) was 

  Background:  Remifentanil appears to have a pharmacologic profile similar to other potent mu agonists, but with exceptionally 

short lasting pharmacokinetics.  It is likely to make it a very useful opioid for clinical practice. The bispectral index (BIS) has 

been used as an indicator of sedative state and has been considered to be related to anesthetic agents and noxious stimulus.  The 

purpose of this study is to compare sedative and cardiovascular effects of remifentanil and fentanyl during target controlled infusion 

(TCI) of propofol by monitoring BIS and hemodynamics.   

  Methods:   Fifty-two patients undergoing total abdominal hysterectomy were randomly assigned to remifentanil group and 

fentanyl group with 26 cases in each group.  Anesthesia was induced with propofol (4μg/ml) and either remifentanil (0.5μg/kg) 

or fentanyl (1.5μg/kg) and was maintained with inhalation of 50% nitrous oxide and 50% oxygen mixture and a continuous infusion 

of either remifentanil (0.2μg/kg/min) or fentanyl (0.03μg/kg/min).  Depth of anesthesia, hemodynamic changes and adverse 

reactions were observed.  

  Results:  The number of patients exhibited light depth of anesthesia during tracheal intubation and maintenance in the remifentanil 

group was significantly lesser than that in the fentanyl group (P  ＜ 0.05).  During intubation, skin incision, maintenance of an-

esthesia and extubation, remifentanil group shows lesser fluctuation of hemodynamic value than those in the fentanyl group (P 

＜ 0.05).  BIS was significantly decreased both groups during infusion of propofol, but no difference was found between the 

two groups.  There was no significant difference between the two groups in the aspect of adverse reactions.  

  Conclusions:  Remifentanil with propofol TCI based anesthetic can prevent the fluctuation of heart rate and mean arterial pressure 

during the operation especially, during intubation.  (Korean J Anesthesiol 2005; 49: S 6∼9)

ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ
Key Words:  BIS, blood pressure, heart rate, propofol, remifentanil, tracheal intubation.

Effect of Remifentanil and Fentanyl on Bispectral Index and 
Hemodynamics during Propofol TCI 

Department of Anesthesiology and Pain Medicine, Changwon Fatima Hospital, Changwon, Korea 

Da Mi Seo, M.D., Ki Ung Kim, M.D., and Joon Ho Kim, M.D. 

Received：May 4, 2005

Corresponding to：Ki Ung Kim, Department of Anesthesiology and Pain 

Medicine, Changwon Fatima Hospital, 504-4 Myeongseo-dong, 

Changwon 641-560, Korea. Tel: 82-55-270-1308, Fax: 82-55-265- 

7766, E-mail: anescpr@dreamwiz.com



 Da Mi Seo, et al：Remifentanil과 Fentanyl의 비교

S7

measured continuously.

All patients were anesthetized with the standard protocols. 

  On arrival in the operating room, patients were randomly as-

signed to one of two groups by an independent observer without 

premedication. Group 1 received remifentanil and Group 2 re-

ceived fentanyl in a double-blind fashion. A loading dose of 

remifentanil (0.5μg/kg) and fentanyl (1.5μg/kg) recieved intra-

venously over 1 minute respectively. Anesthesia was induced with 

TCI of propofol (4μg/ml) and the patients received 0.6 mg/kg of 

rocuronium for tracheal intubation. Anesthesia was maintained 

with inhalation of 50% nitrous oxide oxygen mixture and con-

tinuous infusion of remifentanil (0.2μg/kg/min) or fentanyl (0.03

μg/kg/min). Patients ventilated to maintain end-tidal carbon 

dioxide tension (ETCO2) within the normal range of 30-34 

mmHg using pressure-controlled mode with an initial pressure of 

16 cmH2O, a respiratory rate of 10/min. The infusion rates of 

remifentanil and fentanyl were not changed during operation. The 

BIS, blood pressure and heart rate were monitored during in-

tubation, skin incision, maintenance of anesthesia and extubation 

respectively. 

  Patients were also monitored throughout surgery for responses 

to surgical stimuli. One or more of the following were deemed to 

signify light analgesia: hypertension was defined as a increase in 

mean arterial pressure of more than 20% from baseline values for 1 

minute; tachycardia: heart rate ＞ 100 beat/ min for ≥ 1 minute. 

Hypotension during anesthesia was defined as a decrease in mean 

arterial pressure of more than 20% from baseline values and less 

60mmHg managed by bolus ephedrine (5 mg, Ⅳ). Bradycardia 

(heart rate ＜ 45 beat/min) was treated with atropine (0.5 mg, Ⅳ). 

Adverse events such as cough, muscle rigidity, hypotension and 

bradycardia were recorded. 

  Data were analyzed by Student’s t test to compare the diffe-

rences of each group and repeated-measures ANOVA to compare 

the differences of within groups. The data were presented as mean 

± SD. A P value less than 0.05 was considered significant.

RESULTS

  The two groups were comparable with regard to age, weight and 

height (Table 1). The duration of laryngoscopy and tracheal 

Table 1. Characteristics of Patients and Anesthesia Duration
ꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚ

Group 1 Group 2
(remifentanil) (fentanyl)

ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ
Age (yrs)  45 ± 10  47 ± 12

Weight (kg)  62 ± 7  59 ± 9

Height (cm) 154 ± 6 152 ± 7

Anesthesia duration (min) 125 ± 15 123 ± 9
ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ

Fig. 1. Changes in Eispectral Index, mean arterial pressure and heart 

rate during propofol infusion with remifentanil or fentanyl.
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intubation did not exceed 1 minute in any patient. None of the 

patients had an abnormal ECG or SpO2 value ＜ 98%.

  BIS monitoring progressively and significantly decreased in both 

group during infusion of propofol, but there is no difference 

between the two groups. The BIS changes following endotracheal 

intubation were not significant in both groups too.

  The decrease in MAP in Group 1 was significantly greater than 

that of Group 2 after the induction of anesthesia. Heart rate 

significantly decrease after the induction in Group 1 and Group 

2, respectively. The difference in heart rates between the two 

groups was significant from induction to incision. But, there was 

no significant difference between the two groups in heart rate 

during perioperative period. Tracheal intubation tend to increase 

MAP, HR and BIS. Both groups show hemodynamic stability 

during the operation but, the Group 1 shows lesser fluctuation of 

hemodynamic value from intubation to incision than those in the 

Group 2 (Fig 1).

  There was no significant difference in adverse reactions bet-

ween the two groups (Table 2). 

DISCUSSION

  A new 4-anilidopiperidine derivative, remifentanil hydrochloide 

(ultiva
Ⓡ, Glaxo Wellcome Inc.; for merly GI87084B) has been 

approved for clinical use as an intravenous drug for induction and 

maintenance of anesthesia. It has a rapid onset of action (half-time 

for equilibration between blood and the effect compartment is 1.3 

minutes) and a short context-sensitive half- life (3-5 minutes) that 

are unchanged, regardless of the total dose or infusion duration.4) 

The latter property is attributable to hydrolytic metabolism of the 

compound by nonspecific tissues and plasma esterases.5) Hence 

there is no accumulation even after prolonged administration. This 

characteristic confers on remifentanil many potential benefits over 

traditional opioids, including the option for rapid titration of dose 

for profound intraoperative analgesia without the risk of post-

operative respiratory depression and find wide usage in general 

anesthesia and conscious sedation techniques.6,7)

  Kazama et al.8) reported that the propofol concentration required 

for suppressing somatic and autonomic responses to noxious 

stimuli was reduced by fentanyl in a dose-respondent manner. In our 

study, supplementation of fentanyl to propofol blunted hypertensive 

responses to tracheal intubation. 

  There is an report that remifentanil attenuated increases in BIS 

after tracheal intubation in a comparable dose-dependent manner.9) 

But in our study, the increase in BIS after intubation was not 

modified by the fentanyl. 

  The BIS, which is a variable derived from the electroencep-

halogram (EEG), has been proposed as a measure of the effects 

of anesthetics on the brain.10,11) Several authors have demonstrated 

that a good relationship exists between the BIS and blood 

concentration of propofol.2,12) But increasing doses of alfentanil or 

additional administration of nitrous oxide do not affect the BIS 

value during propofol anesthesia.3,13) BIS values of 50-67 have 

been reported to correspond to adequate hypnosis2) and are 

recommended targets during propofol anesthesia.14) In addition, the 

BIS is a continuous variable, increasing slowly during awakening 

from anesthesia and decreasing slowly with increasing depth of 

anesthesia. Several authors, using different anesthetic techniques, 

examined the usefulness of the BIS as a measure of the ‘depth of 

anesthesia'.15) It has not estabilish of reliability for the mea-

surement of the hypnotic effect of propofol in association with 

different opioids. 

  The primary outcome measure in our study is a hemodynamic 

response to surgical manipulation. Although hemodynamic vari-

ables are often used as a guide for titration of anesthetics, there 

is a great deal of controversy whether changes in hemodynamic 

variables are an important and accurate reflection of the anes-

thetized state.16) Reliable hemodynamic stability with remifentanil 

during periods of intraoperative stress was achieved without any 

increase in significant adverse events although more episodes of 

hypotension and bradycardia were observed in the remifentanil 

group. 

  Hemodynamic stability with remifentanil has been demonstrated 

previously under randomized, double blind conditions.17,18) When 

remifentanil-propofol and alfentanil-propofol regimens for total IV 

anesthesia in outpatients surgery were compared, remifentanil was 

associated with fewer hemodynamic responses to tracheal intu-

bation and trocar insertion or skin incision.18)

  In summary, our results suggest that a remifentanil with pro-

pofol TCI based anesthetic can prevent the fluctuation of heart rate 

Table 2. Adverse Reactions
ꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚꠚ

Group remifentanil Group fentanyl
ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ
Cough 2 1

Muscle rigidity 2 2

Hypotension 4 3

Bradycardia 5 3

Tachycardia 0 0
ꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏꠏ



 Da Mi Seo, et al：Remifentanil과 Fentanyl의 비교

S9

and mean arterial pressure during the operation especially, during 

intubation. 
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