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= Abstract =

Low-Dose Fentanyl Can Improve the Quality of Sevoflurane Induction
in Adult Patients with Midazolam Premedication

Yon Hee Shim, M.D., Woo Kyung Lee, M.D., Jung In Lee, M.D., and Hae Keum Kil, M.D.

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

Background: Although sevoflurane is almost ideal for the ihalation induction of anesthesia, con-
siderable hemodynamic and respiratory effects have been reported during inhalation induction. The goal
of this study was to evaluate the effects of low-dose fentanyl on high concentration of sevoflurane
induction in adult patients with midazolam premedication.

Methods: 104 healthy patients (16-55 yr) premedicated with midazolam were randomized to receive
I.V. fentanyl 0.5ug/kg (F) or placebo (P) before induction. Three vital capacity breathing with 8 vol%
sevoflurane/70% N,O was applied to patients after priming of circuit with the anesthetic mixture. A
blinded observer recorded the sequence of breaths (Ist, 2nd, 3rd) to loss of eyelash reflex, response
to verbal command (RVC), side effects, and the intubation time. MAP, HR, respiratory rate (RR),
sevoflurane ET%, BIS values, SpO,, and ETCO, were recorded at 1 minute intervals. Hypotension,
tachycardia, and tachypnea were defined as a 30% decrease in MAP, a HR over 100 bpm, and a RR
of over 25/min, respectively. Data were analyzed using the Chi-Square Test, ANOVA, and Post Hoc
test. Results were considered significant at a P < 0.05.

Results: No differences in sevoflurane ET% or overall changes in MAP were observed between the
two groups. HR was significantly increased in P compared to F during induction. Loss of RVC was
faster in F than in P. Tachycardia and tachypnea were more developed in P than in F. BIS values
were increased after intubation to a greater extent in P (from 45.8 + 18.6 to 59.2 * 20.4) than in
F (from 36.0 + 9.0 to 39.9 + 10.3). Time to Intubation showed no difference between groups.

Conclusions: We conclude that low-dose fentanyl can reduce the incidence of marked changes in
HR and RR, and even in BIS changes at intubation during inhalation induction with sevoflurane. Fentanyl
may affect the quality of sevoflurane induction rather than induction speed. (Korean J Anesthesiol
2003; 44: 785~1791)
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Fig. 1. Changes of end-tidal sevoflurane concentration
(ET% of Sevoflurane) according to the time course during
mask inhalation induction. The vaporizer dial was set to
8 vol% through the exposure period and the fresh gas flow
was 3.5 L/min. Group P: patients received placebo, Group
F: patients received fentanyl. 1 min, 2 min and 3 min: 1,
2 and 3 minutes after loss of responsiveness to verbal
command. The data represent mean + SD.
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Table 1. Comparison of Induction Speed and Side Effects

Group F (%) Group P (%)

N 52 52

Loss of response to

6/43/3 13/25/14

verbal commend

(lst/2ndf /3rd breath) (11.5/82.7/5.8) (25.0/48.1/26.9)
4/22/26 6/17/29

(7.7/42.3/50.0) (11.5/32.7/55.8)

Loss of eyelash reflex
(1st/2nd/3rd breath)
Time to

. . . 3305 3.6*0.8
intubation (min)*

Hypotension 17 (32.7) 14 (26.9)
Hypertension 3 (5.8) 1 (1.9
Tachycardia 5 (9.6) 17 (32.7)*
Cough 5 (9.6) 10 (19.2)
Laryngospasm 0 (0) 0 (0)
Extremity rigidity 5 (9.6) 2 (3.8)
Jaw tightness 5 (9.6) 3 (5.8)
Tachypnea 4 (1.7 12 23.1)"

Values are frequencies except time to intubation. Group
F: patients received fentanyl 0.5ug/kg, Group P: pa-
tients received placebo. *Values are expressed as mean
+SD. ": P < 0.05 compared to group F.
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Fig. 2. Changes of mean arterial pressure (MAP) ac-
cording to the time course during mask inhalation of
sevoflurane. MAP was significantly decreased in two
groups compared to pre-induction value. There were no
differences between groups. Group P: patients received
placebo, Group F: patients received fentanyl. 1 min, 2 min
and 3 min: 1, 2 and 3 minutes after loss of responsiveness
to verbal command.The data represent mean + SD.
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Fig. 3. Changes of heart rate (HR) according to the time
course during mask inhalation of sevoflurane. HR was
increased significantly in two groups during induction
compared to pre-induction values. HR was showed
significant differences between groups throughout the
induction (*P < 0.05). Group P: patients received
placebo, Group F: patients received fentanyl. 1 min, 2 min
and 3 min: 1, 2 and 3 minutes after loss of responsiveness
to verbal command.The data represent mean + SD.
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Fig. 4. Changes of BIS values according to time course
during mask inhalation of sevoflurane. BIS values were
decreased significantly during induction compared to
pre-induction values. There were no differences between
groups. Group P: patients received placebo, Group F:
patients received fentanyl. 1 min, 2 min and 3 min: 1, 2
and 3 minutes after loss of responsiveness to verbal
command. The data represent mean + SD.
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