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Effects of Priming with Pancuronium or Rocuronium on Intubation

with Rocuronium in Children
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—— Abstract

Rocuronium is a non-depolarizing neuromuscular blocking agent which has a rapid onset and intermediate duration of
action. The goal of this study was to compare the neuromuscular blocking actions of rocuronium with and without a priming
dose of pancuronium or rocuronium in children. Thirty patients were randomly allocated into 3 groups. Ten patients received
a single dose of 0.6 mg/kg rocuronium (Group I). The others received either 0.015 mg/kg pancuronium (Group II) or
0.06 mg/kg rocuronium (Group III) 3 minutes before an intubating dose of 0.54 mg/kg rocuronium was given.
Neuromuscular blockade was measured via accelerographic response to single stimulations (1 Hz) of the ulnar nerve until
maximal twitch depression was reached followed by train-of-four (TOF) stimuli (2 Hz) at 15 second intervals for the
remainder of recovery. Groups were compared with regard to onset time, duration and recovery indices. The onset time
and duration of block did not differ significantly between groups. However, the time to recovery in group II (24.5£9.9
min) was significantly prolonged compared to that in group I (12.733.1 min) or group III (12.7+3.9 min). We concluded
that the use of rocuronium with a preceding dose of either pancuronium or rocuronium provided no advantage for intubation

in children.
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INTRODUCTION

Succinylcholine is still the standard neuromuscular
blocking drug for rapid sequence tracheal intubation.
However, its use in children is associated with
undesirable side effects. This concern has led inves-
tigators to seek on alternative drug for rapid endot-
racheal intubation. One such agent is rocuronium, a
steroidal derivative of vecuronium with a faster onset
and intermediate duration of action.' However, its
onset is still slower than that of succinylcholine.” The
administration of a subparalyzing dose or priming
dose of nondepolarizing relaxants several minutes
before the intubating dose is often employed to
accelerate the onset of action.” This effect has been
demonstrated with both a divided dose of the same

Received February 3, 1999

Accepted June 18, 1999

'Department of Anesthesiology, Yonsei University College of
Medicine, Seoul, Korea, *Department of Anesthesiology, Massa-
chusetts General Hospital, Boston, U.S.A.

Address reprint request to Dr. Y. S. Shin, Deparcment of Anes-
thesiology, Yongdong Severance Hospital, Yonsei University College
of Medicine, Yongdong P.O. Box 1217, Seoul 135-270, Korea. Tel:
82-2-3497-3521, Fax: 82-2-3463-0940, E-mail: youngane@yumc.
yonsei.ac.kr

relaxant or a mixture of relaxants.”®

Therefore, we compared the time course of neuro-
muscular block after the administration of rocuronium
both with and without a priming dose of either
pancuronium or rocuronium in children.

MATERIALS AND METHODS

Studies were performed after institutional approval
in 30 ASA physical status class I or II patients aged
3—-10 years undergoing elective surgical procedures.
Patients with hepatic, renal or neuromuscular disease,
or those receiving medications known to interfere
with neuromuscular transmission were excluded from
the study.

The patients were randomly allocated into 3
groups. As a premedication, 0.004 mg/kg of gly-
copyrrolate was administered by IM injection. Anes-
thesia was induced with an intravenous dose of 0.001
mg/kg of fentanyl citrate and 5 mg/kg of thiopental
sodium followed by the inhalation of 2% enflurane
with 50% nitrous oxide and oxygen with a mask.
During the study, lactated Ringer's solution was
infused (10 ml/kg/hr). Neuromuscular monitoring
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commenced by using an accelerograph (TOF Guard®,
Organon, Turnhout, Belgium) to record the electrom-
yographic response of single-twitch contractions (1
Hz) of the adductor pollicis muscle obtained by
stimulation of the ulnar nerve with supramaximal
stimuli. The control twitch height of a single sti-
mulation was established.

Ten patients received a single dose of 0.6 mg/kg
rocuronium (Group I). The others received 0.015
mg/kg pancuronium (Group II) or 0.06 mg/kg ro-
curonium (Group III) 3 minutes before an intubating
dose of 0.54 mg/kg rocuronium was administered.
After injection of the intubating dose of rocuronium,
we measured lag time (duration of unchanged neuro-
muscular transmission) and onset time (time from the
end of injection until maximal twitch depression or
zero twitch height). At this point, a tracheal intu-
bation was accomplished and intubating conditions
were assessed using a scale of 1—4 developed by
Mehta et al.® Continued monitoring of neuromuscular
blockade was performed using TOF stimuli (2 Hz) at
15-second intervals.

Anesthesia was maintained with O;/N;O at the
rate of 2 L/min each and an end-tidal concentration
of enflurane at 1.5—2vol%. All patients were mon-
itored using a continuous ECG, oxygen saturation by
pulse oximetry (SpO2), arterial blood pressure, and
end-tidal CO; tension. After intubation was per-
formed, the duration of action (time interval from the
onset to 10%-twitch height recovered) and recovery
index (time interval from 25% to 75% twitch height
recovered) were recorded in all patients.

The lag time, onset time, duration and recovery
index of muscle relaxants were reported as a mean
and standard deviation from the mean and analyzed

Table 1. Patients' Characteristics

Group
1 II II1
Patients' number (M/F) 6/4 7/3 7/3
Age (years) 6.81+2.2 71%£26 65+21

Weight (kg) 2824109 247+9.6 239+73

All values are expressed as mean= SD, except patients' num-
ber (M, male; F, female). Group I: Single dose of rocuronium
only. Group II and III: Rocuronium followed by the preceding
dose of pancuronium and rocuronium.
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by multiple comparison following ANOVA. For grad-
ing the results of intubation conditions, Fisher's exact
test was applied. A level of p<0.05 was considered
significant.

RESULTS

There were no significant differences in age and
weight between the groups (Table 1). There were no
significant differences in lag time and duration of
action between the groups (Table 2 and 3). The onset
time was 70.4+11.6 sec in the rocuronium group,
62.8£10.6 sec in the group given pancuronium prior
to the administration of rocuronium, and 63.2+8.5
sec in the group primed with rocuronium. These dif-
ferences were not statistically significant. The recovery
index of 24.51+9.9 min in the group pretreated with
pancuronium was almost twice as long as those in
groups I and III (12.7%3.1 min and 12.7+3.9 min,

Table 2. Lag Time and Onset Time with the Intubating
Dose of Rocuronium

Group
Parameter
I II III
Lag (seconds) 21.6x2.7 20.0t3.1 20.517.6
Onset (seconds) 704+11.6 62.8+10.6 63.2%85

All values are expressed as mean+SD. Groupings are the
same as shown in Table 1. Lag: time interval from the
injection of rocuronium to the beginning of twitch depression.
Onset: time interval from the injection of rocuronium to the
maximal twitch ‘depression or O-twitch height.

Table 3. Duration and Recovery Index (RI)

Group
Parameter
1 I 1
Duration (minutes) 24.2+7.6 257274 21.716.0

RI (minutes) 12.7%31 24.5+9.9* 12.7%39

All values are expressed as mean=+SD. Groupings are the
same as shown in Table 1. Duration: time interval from onset
to 10%-twitch height recovered after rocuronium, RI: time
interval from 25% to 75% twitch height recovered.

*: p<0.05 vs Group I & IIL
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'I:;Ele 4. Grading* of Intubation

Group
Grade
I 11 111
1 8 10 7
2 2 0 3
3 0 0 0
4 0 0 0

Groupings ate the same as shown in Table 1.

Variables are given in the number of patients.

*QOriginated from Mehta et al. (1985). Grades 1, 2, 3, and
4: easy passage tube without coughing, passage of tube with
slight coughing or bucking or both, passage of tube with
moderate coughing or bucking or both, and not possible,
respectively.

respectively). No difference in intubating conditions
was statistically significant among the groups (Table 4).

DISCUSSION

The goal of this study was to examine the onset
time of rocuronium both with and without a pre-
ceding dose of rocuronium or pancuronium for rapid
endotracheal intubation in children compared with
rocuronium alone. The results of the present study
suggest that the use of rocuronium preceded by a
priming dose of either pancuronium or rocuronium
did not significantly shorten the onset. However, the
recovery index was significantly prolonged in . the
pancuronium-pretreatment group.

Rocuronium is a non-depolarizing muscle relaxant
with a rapid onset, but slower than that of succinyl-
choline. The priming principle has been shown to
accelerate the onset of neuromuscular blockade for
various nondepolarizing relaxants. In this study, the
onset of rocuronium was not significantly shortened
by use of the priming principle.

It has been reported that priming with pan-
curonium accelerated the onset time of d-tubocurarine
significantly in children,” and that the administration
of 0.015 mg/kg of pancuronium 3 minutes before the
administration of mivacurium significantly hastened
the onset of neuromuscular blockade compared to
saline.” Mehta et al. demonstrated that the onset of
neuromuscular blockade is faster when the admin-
istration of a nondepolarizing neuromuscular blocking

agent is preceded by a smaller dose of the same drug
or another nondepolarizing neuromuscular blocking
drug.6 One suggested mechanism of action for this
phenomenon is that a small (usually subparalyzing)
dose of nondepolarizing neuromuscular blocking drug
may partially occupy the postjunctional receptor and/
or inhibit presynaptic release of acetylcholine, thus
allowing for the more rapid and profound effect of
a subsequent dose.” The differing abilities of neuro-
muscular blocking drugs to inhibit neuromuscular
transmission by blocking the ionophores on postjunc-
tional membranes may play some role in shortening
the onset of neuromuscular blockade when combina-
tions of these drugs are used.” It has been suggested
that the combination of rocuronium and mivacurium
could possibly be considered as an acceptable alte-
rnative to succinylcholine when rapid sequence induc-
tion of anesthesia is indicated in children because it
consistantly provides excellent uniform intubating
conditions and complete neuromuscular block within
60 seconds." Increasing the dose of rocuronium
accelerates the onset of neuromuscular block and
prolongs recovery time.”'' In this study, the total
dose of neuromuscular blocking agent was 2 X EDgs
in the study patients. Patients in groups I, II, and
IIT received rocuronium 2 X EDgs, pancuronium 0.2 X
EDys and rocuronium 1.8 X EDys, and rocuronium 0.2
X EDgs and rocuronium 1.8 X EDys, respectively.

However, Foldes et al. reported that priming did
not shorten the onset time of 2XEDys of rocuro-
nium."”” It has been shown that the onset of neu-
romuscular blockade in pediatric patients could be
accelerated: by administering pancuronium in divided
doses, but that this difference was so small that such
a technique did not appear to convey any clinical
advantages. The decrease in onset time using the
priming technique in pediatric patients was less than
that in adults. In part, this was a reflection of the
shorter onset time in children, so that the differences
in absolute terms were less.” Since the onset time of
rocuronium is rapid, any shortening of the onset of
action using priming is also likely to be small, as it
was in our study.

Pancuronium was chosen as a priming agent
because previous studies found that a shorter time to
neuromuscular block occurred after "priming” with a
drug known to have the ability to potentiate the
effect of the second drug.”’ Pancuronium, with a
presynaptic as well as postsynaptic. effect, possesses
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this quality.14 However this study showed no ap-
parent acceleration of onset in Group II. That may
be due to a short circulation time or rapid onset of
rocuronium.

In this study, recovery was delayed significantly in
children primed with pancuronium compared to
children receiving either a single dose of rocuronium
or divided doses of rocuronium. Mixtures of 2 dif-
ferent relaxants may potentiate each other due to
differences in the pre- and postsynaptic activity
among relaxants, or because of the different affinities
of the relaxants for the 2 subunits of the acetylcholine
receptor.”’” This synergism in addition to its long
elimination half life may explain the delayed recovery
observed in the group pretreated with pancuronium.

Agoston et al. and Gergis et al. have observed that
good intubating conditions are present when 40—
60% and 70% twitch inhibition of the addictor
pollicis muscle is obtained, 1:espectively.16’17 In this
study, 95% or greater twitch height inhibition of the
adductor pollicis at intubation was seen in all patients
and it provided good to excellent intubating con-
ditions in all patients. _

In summary, rocuronium provided good intubating
conditions in all children in our study. Priming of an
intubating dose of rocuronium with pancuronium or
rocuronium slightly decreased the onset of neuromu-
scular block, but this difference was not significant.
Prior administration of a small dose of pancuronium
significantly increased the spontaneous recovery in-
duced by rocuronium. In conclusion, a priming dose
of rocuronium or pancuronium provided no advan-
tages compared to a single dose of rocuronium in

children.
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