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Abstract

The aim of this study was to determine the effect of ephedrine on the onset time of rocuro-
nium. The study population was 60 ASA physical status 1 and 2 patients, aged 15-60 years scheduled
for elective surgery under general anesthesia at Ramathibodi Hospital. The patients were randomly
assigned into 2 groups. Group I (ephedrine group), ephedrine 70 pug/kg was given 1 minute before
induction and group II (control group), saline was given instead of ephedrine and midazolam 7.5 mg
was given orally 30-60 minutes before the induction. Anesthesia was induced with fentanyl 1 pg/kg
and sodium thiopentone 3-5 mg/kg. The patient was intubated with 0.9 mg/kg of rocuronium. The
intubation time (from rocuronium administration to the time of intubation) was predetermined by the
Dixon’s up and down method (with 5 seconds as a step size) for each patient and started at 60 seconds
for the first patient in each group. The intubation time in the ephedrine group (39.41 + 4.64 seconds)
was significantly different from the control group (59.17 + 9.00 seconds); p-value < 0.01. The hemo-
dynamics were similar in both groups.

Conclusion : Intravenous ephedrine shortened the onset time of rocuronium with no signifi-
cant adverse hemodynamic effects. As an alternative to suxamethonium for rapid intubation, the authors
recommend the use of ephedrine 70 pg/kg at one minute before induction followed by 0.9 mg/kg of

rocuronium intravenously in healthy patients. The intubation could be achieved at 40 seconds after the
administration.
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At the present time, a muscle relaxant with
short onset time is usually desired for use in anesthetic
induction-intubation. Rocuronium is a nondepolarizing
muscle relaxant (NDMR) of choice for this purpose
(1-4), When the dose of NDMR is increased, the
intubation time is usually decreased. The onset time
of the NDMR is also determined by the speed of these
drugs reaching the neuromuscular junction. In the pre-
vious study by Munoz et al(3), 70 pg/kg of ephedrine
was administered prior to 0.6 mg/kg of rocuronium
in order to reduce the onset time of neuromuscular
blockade. They found that the onset time of rocuro-
nium was reduced by 26 per cent. It is considered that
rocuronium rapidly reaches the neuromuscular junc-
tion by the increasing cardiac output from the effect
of ephedrine. This is beneficial to patients since the
prolonged time of loss of consciousness with tracheal
intubation increases risks of hypoxia and pulmonary
aspiration. The authors questioned the benefit of
ephedrine in reducing the onset time of rocuronium as
the dose of rocuronium was increased to 0.9 mg/kg.
The aim of this study was to determine the effect of
70 pg/kg of ephedrine on the onset time of 0.9 mg/kg
of rocuronium and on heart rate, blood pressure during
the induction of anesthesia.

METHOD

With the approval of ethics committee and
patients’ consent, 60 patients aged between 15 to 60
years, ASA physical status I and II scheduled for
elective surgery under general anesthesia at Rama-
thibodi Hospital were double blind randomly assigned
to receive either 70 pg/kg of ephedrine (Ephedrine
group; n = 30) or a 5 ml of normal saline (Control
group; n = 30). Exclusion criteria were patients with
cardiovascular diseases, neuromuscular disease, risk
of gastric content aspiration and predicted difficult
intubation. Midazolam 7.5 mg was given orally at 60-
90 minutes before induction as premedication. Vital

Table 1.

signs, including blood pressure, heart rate, were mea-
sured for baseline. 1-2 ug/kg of fentanyl was given
at 4 minutes before induction. Ephedrine 70 pg/kg
diluted up to 5 ml with saline was given at one minute
before the induction of anesthesia for the study group
and 5 ml of normal saline for the control group were
given. Sodium thiopentone 3-5 mg/kg was subsequently
given for the induction in both groups. After loss of
eyelash reflex, rocuronium 0.9 mg/kg was administered
in 5 seconds and the patient was ventilated via face-
mask. In the first case of the study, the intubation time
was determined at 60 seconds after rocuronium was
administered. In the next case, Dixon’s up and down
method(6) was used to set the intubation time. The
intubation time would be either increased or decreased
by 5 seconds each time, depending on the clinical
standard (Table 1)(7). For example, if the intubation
status of the first case was grade 3 to 4, no cough
and a little diaphragm movement up to no reflex, the
intubation time of the next case would be reduced to
55 seconds. Otherwise, if the intubation status was
below grade 3, it meant that the patient still coughed
and had a severe reflex, the intubation time would be
increased 5 seconds to 65 seconds. Usual vital signs
were immediately measured after tracheal intubation
and 3 minutes later. The record of the onset of intuba-
tion time, hemodynamic variables were compared
with unpaired two-tailed Student’s r-test. A p-value
less than 0.05 was considered significant. Values are
mean + SD unless otherwise stated.

RESULTS

No difference in demographic data in age,
sex, weight and ASA physical status, was found in
both groups (Table 2). The onset of intubation time
in the ephedrine-rocuronium group was 39.41 + 4.64
seconds, which was statistically significantly less than
the rocuronium group only, 59.17 + 9.00 seconds. The
hemodynamic profiles, at post intubation and 3 minutes

The intubation status.

Intubation status

Reflex during intubating

Not good (grade 1)
Fair (grade 2)
Good (grade 3)
Excellent (grade 4)

Cough, severe reflex

Still has little cough

No cough, little movement of the diaphragm
No reflex
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Table 2. Demographic data.

Ephedrine-rocuronium Rocuronium
Age (year) 342 +82 344466
Weight (kg) 554+75 532+85
Male/female 3127 23
ASA I 23n 25/5

post intubation, were similar in both groups (Fig. 1
and Fig. 2).

DISCUSSION

The small dose of ephedrine administered
at the moment of induction reduced the onset time
of rocuronium. A previous study by Munoz et al(5)
demonstrated that the onset time of ephedrine 70 pg/
kg with 0.6 mg/kg of rocuronium (70 + 19 seconds)
was significantly less than the saline with 0.6 mg/kg
rocuronium group (98 + 31 seconds). Szmuk et al(8)
also found that the ephedrine group (coadministration
of 70 pg/kg of ephedrine with rocuronium 0.6 mg/kg)
the onset time was significantly less than the control
group. The onset time was 64 + 6.7 seconds and 93 + 6
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seconds respectively. In the present study, the authors
also found that the onset time of ephedrine 70 pg/
kg with 0.9 mg/kg of rocuronium was 39.41 + 4.64
seconds and was significantly less than the onset time
of the saline and rocuronium 0.9 mg/kg group. (59.17 +
9.00). The systolic, diastolic blood pressures and the
heart rates were similar in both groups.

The fast reliable onset time and short dura-
tion of suxamethonium make it the muscle relaxant
of choice for tracheal intubation. Rocuronium is the
NDMR that has a rapid onset of action. It is an alterna-
tive to suxamethonium for rapid intubation especially
when suxamethonium is contraindicated(9.10). To
improve the intubation condition of rocuronium, a high
dose such as 0.9 mg/kg rocuronium is recommended
instead of 0.3-0.6 mg/kg rocuronium(11). But clini-
cal duration of action was also significantly longer.
Priming principle is another technique to hasten the
onset of paralysis(12,13), But this technique is asso-
ciated with an unacceptably high incidence of unplea-
sant (weakness associated with priming) and potentially
dangerous side effects such as pulmonary aspiration
(13,14), From the presentt study, a coadministration
of ephedrine 70 pg/kg with tocuronium 0.9 mg/kg had
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Fig. 1. Comparison of systplic blood pressure, and

(group I) and rocuronium (group II).

diastolic blood pressure between ephedrine-rocuronium
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Fig. 2.

a fast and reliable onset time with no significant side
effects. However, the duration of action was prolonged.
If the patient has a difficult airway such as difficulty
in facemask ventilation or intubation after adminis-
tration of rocuronium, the risk of hypoxia, hypercarbia
and aspiration is greater in rocuronium when com-
pared to suxamethonium. In conclusion, intravenous

Comparison of heart rate between ephedrine-rocuronium (group I) and rocuronium (group II).

ephedrine 70 pg/kg reduced the onset time of high
dose rocuronium 0.9 mg/kg with no significant side
effects in healthy patients. The authors recommend
the use of ephedrine 70 pg/kg at one minute before
induction followed by 0.9 mg/kg of rocuronium as an
alternative to suxamethonium in healthy patients who
have no difficult intubation conditions.

(Received for publication on September 5, 2003)
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