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Two minutes of sevoflurane does not improve intubating
conditions under vecuronium priming
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Introduction

Sevoflurane has a low blood/gas partition coefficient
which shortens anesthesia induction and recovery times
because of its rapid uptake and elimination [1,2].
Sevoflurane also exerts a strong potentiating effect on
neuromuscular block by vecuronium, in approximate
proportion to its inhaled concentration [3]. However,
there are no published evaluations of intubating condi-
tions after priming with vecuronium under sevoflurane
anesthesia. The present study examined whether sevo-
flurane administration for 2 min prior to intubation
facilitates intubating conditions with vecuronium prim-
ing, as reported by Taboada et al. [4].

Materials and methods

One hundred ASA I or II patients scheduled for elec-
tive otorhinolaryngological surgery were included in
this study. The nature of this study was explained, and
informed consent was obtained from each patient. All
patients were free from neuromuscular diseases and
had not received any medication known to alter neuro-
muscular transmission. Atropine sulfate 0.5mg and
midazolam 2.5-5.0 mg were intramuscularly adminis-
tered 60 min before surgery. An electrocardiogram and
blood pressure were taken continuously. The mean
blood pressure (MBP) and heart rate (HR) were mea-
sured every minute during the study. Lactated Ringer’s
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solution was infused via an 18-gauge intravenous
cannula inserted into the cephalic vein. The inspired O,
and end-tidal CO,, N,O, and sevoflurane concentrations
were measured continuously with an anesthetic gas
monitor (Ohmeda RGM 5250, Madison, WI, USA).
The priming dose of 0.01 mg-kg™! of vecuronium was
injected intravenously before injection of thiamylal. At
3 min 30s, 4-6 mg-kg™! of thiamylal was administered
intravenously. At 4 min, 0.1 mg-kg™! of vecuronium was
administered as an intubation dose. After injection
of the intubation dose, 6 l'min~' of oxygen was given
to group I (n =50), and 4 l'min~' of nitrous oxide,
2 1'min~! of oxygen and 4% of sevoflurane were given to
group II (n = 50) under a mask. At 6 min, laryngoscopy
and endotracheal intubation were performed. An addi-
tional dose of thiamylal was administered if needed.

Intubating conditions were evaluated by a modifica-
tion of the method of Lund et al., which reflects the
difficulty of intubation [5] (Table 1). The scores of the
following three factors were summed for a final score:
degree of mouth opening; visibility of vocal cord; and
body movement. Each factor was divided into three
grades; the total scores of 0-1, 2-3, and 4-6 corre-
sponded to excellent, good, and fair, respectively. Ideal
conditions were defined as a minimum response to
intubation and were given a score of 1 or less on our
scale.

The data, expressed as the mean + SD, were ana-
lyzed for statistical significance using Wilcoxon’s test. P
values of less than 0.01 were regarded as statistically
significant.

Results

There were no statistically significant differences be-
tween group I and group II in terms of patient back-
ground characteristics. The age distributions were
51 =15 and 48 = 16 years, height 156 = 9 and 155 =
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Table 1. Intubating scoring system

Component Score

Degree of mouth opening more than 3.5 cm 0
2.5-35cm 1
less than 2.5 cm 2

Visibility of vocal cord whole 0
part 1
none 2

Body movement none 0
bucking 1
gross movement 2

Table 2. Intubating conditions

Score Group I Group 11

Excellent (0-1) 37 38

Good (2-3) 11 8

Fair (4-6) 2 4

Total 50 50 (cases)

Table 3. Details of intubation score

Group Group 1I
(n = 50) (n = 50)

Narrow mouth opening 11 11

Poor visibility of vocal cord 16 13

Body movement 19 20 (cases)

8 cm, and weight 57 = 9 and 55 * 11 kg in group I and
group 11, respectively. We achieved excellent intubating
conditions in 37 group I cases and 38 group II cases
(Table 2); the intubation score was 1.0 = 1.2 and 1.1 *
1.2 in the two groups, respectively. As the components
of the intubation score, either coughing or body move-
ment occurred in 19 group I cases and 20 group II cases
(Table 3). Additional thiamylal was given prior to
intubation in 29 group I cases and 23 group II cases;
the additional dose was 2.6 + 1.2 mg-kg™" and 2.1 %
0.9 mg-kg~! in each group, respectively. In group II, the
end-tidal sevoflurane concentration prior to intubation
was 1.9% * 0.3%.
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There were no statistically significant differences be-
tween group I and group Il in the increases of MBP and
HR during intubation (Table 4). MBP and HR after
intubation increased compared with the preinduction
value in both groups (P < 0.01).

Discussion

Intubating conditions depend on the depth of anesthe-
sia and the degree of muscle relaxation. Thiamylal
anesthesia under vecuronium priming does not
provide sufficient depth of anesthesia for endotracheal
intubation; symptoms of insufficient anesthesia are
coughing and body movement during and immediately
after intubation [6]. It is recommended to temporarily
increase anesthesia by priming in patients who are
physically fit [7]. In this study, we added 2-min adminis-
tration of sevoflurane to the usual course of vecuronium
and thiamylal. Sevoflurane was chosen because that
drug takes effect quickly and augments the neuromus-
cular blocking effect by vecuronium.

In this study, although end-tidal sevoflurane concen-
tration reached 1.9% after 2 min of administration,
intubating conditions did not improve. We performed
an additional examination for temporal change of end-
tidal sevoflurane concentration in ten ASA I patients
who had been administrated 4 I'min~! of nitrous oxide,
2 1'min~! of oxygen, and 4% sevoflurane under a mask.
It took over 9 min for the end-tidal sevoflurane concen-
tration to attain a constant value; a constant condition
indicates equilibration of anesthetic partition pressure
in the brain. Therefore, 2 min of sevoflurane prior to
intubation did not establish sufficient depth of anes-
thesia. There was no significant decrease in blood pres-
sure during the first 2 min of induction of sevoflurane
anesthesia.

In conclusion, we achieved good intubating condi-
tions using vecuronium priming with and without
sevofiurane anesthesia. Two minutes of sevoflurane
prior to intubation under vecuronium priming did not
improve the intubating conditions. Also, it appears to
take more than 9 min for the end-tidal sevoflurane con-
centration to reach a constant value.

Table 4. Change in mean blood pressure (MBP) and heart rate (HR)

Group I Group II
(n =50) (n = 50)
Preinduction  After intubation Preinduction  After intubation
MBP (mmHg) 89 +16 104 + 24* 96 = 20 104+ 25%
HR (bpm) 80 = 16 97 + 14* 78 =22 95 + 18*

Values are expressed as mean * SD.
*P < (.01 compared with preinduction value.



364 Y. Nakae et al.: Intubation with sevoflurane and vecuronium priming

References 4. Taboada JA, Rupp SM, Miller RD (1986) Refining the priming

. Wallin RF, Regan BM, Napoli MD, et al. (1975) Sevoflurane: A
new inhalational anesthetic agent. Anesth Analg 54:758-765

. Naito Y, Tamai S, Shingu K, et al. (1991) Comparison between
sevoflurane and halothane for paediatric ambulatory anaesthesia.
Br J Anaesth 67:387-389

. Itagaki T, Tai K, Katsumata N, et al. (1988) Potentiation with
sevoflurane of neuromuscular blocking effects of vecuronium and
pancuronium (in Japanese). Masui 37:943-954

principle for vecuronium during rapid-sequence induction of anes-
thesia. Anesthesiology 64:243-247

. Lund I, Stovner J (1962) Experimental and clinical experienced

with a new muscle relaxant Ro 4-3816, diallyl-nor-toxiferine. Acta
Anaesthesiol Scand 6:85-97

. Sosis M, Stinner G, Larijani GE, et al. (1987) An evaluation of

priming with vecuronium. Br J Anaeth 59:1236-1239

. Miller RD, Savarese JJ (1990) Pharmacology of muscle relaxants

and their antagonists. In: Miller RD (ed) Anesthesia. Churchill
Livingstone, New York, pp 411-412



