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An evaluation ofcombining thiopentone and etomidate
for the induction of anaesthesia
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Summary: The characteristics of three combinations of thiopentone and etomidate lin the ratios of
thiopentone (mg):etomnidate (mg) of 5:1, 13:1 and 25:11 have been compared with'the individual agents
alone for the induction of anaesthesia. The incidence of pain on injection and abnormal movements was
less with the combination containing the highest ratio of thiopentone to etomidate, when compared to
etomidate alone. The mixtures did not otherwise confer any advantages over the individual agents.

Introduction

Thiopentone is the most commonly used anaes-
thetic induction agent in Britain. It does, however,
have a relatively long half-life and may cause
hypotension in the presence of hypovolaemia or
cardiovascular disease.' The cardiovascular effects
following etomidate, which has a shorter half-life
than thiopentone, are less, though the relatively
high incidence of side effects, which include pain on
injection and abnormal muscle movements, limits
its usefulness.2 In an attempt to minimize the side
effects of both agents, thiopentone and etomidate
have been used sequentially.3'4 It is possible that
this technique may reduce the side effects of
etomidate, although the exact dosage of thiopen-
tone required for this effect is not known. The
purpose of this study was to investigate this matter
further by comparing different combinations of
thiopentone and etomidate with the individual
agents alone.

Methods

Informed written consent for the study, which had
been approved by the hospital ethical committee,
was obtained from all patients. Fifty patients (ASA
1 or 2) undergoing minor surgical procedures were
randomly allocated to 5 groups, each group to
receive a different combination for induction of
anaesthesia as follows:

Group Agent(s)
I etomidate 0.3 mg kg
2 thiopentone 1 mg/kg

+ etomidate 0.2 mg/kg
3 thiopentone 2 mg/kg

+ etomidate 0.15 mg/kg
4 thiopentone 2.5 mg/kg

+ etomidate 0.1 mg kg
5 thiopentone 5 mg/kg

Ratio

0:1
5:1

13:1

25:1

1:0

All mixtures were freshly prepared immediately
before use and were noted to be clear prior to
injection.

Patients were excluded if there was any evidence
of cardiac, hepatic, renal or haematological
disease. Pregnant patients or those with a history of
allergy or adverse reaction to anaesthetic agents
were also excluded. All received premedication
with diazepam (5-1O mg) given orally one hour
pre-operatively.
A 21 gauge cannula was placed in a vein in the

dorsum of either hand and the full injection of the
drug or drug combination given over 20 seconds.
The patients were asked to count aloud from the
beginning of the injection and to report any
discomfort at the injection site or in the arm. Ifpain
was reported on injection, it was graded as mild,
moderate or severe. The induction time was judged
by recording the time from the start of the injection
to the cessation of counting. Provision was made
for a further increment of 10% of the same
induction agent or mixture to be given if counting
continued beyond 40 seconds or if resistance was
encountered to the application of a face mask
shortly after the patient had stopped counting.

Following induction, patients breathed 67%
nitrous oxide in oxygen via a Mapleson A system.
The occurrence of apnoea lasting more than 10
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seconds was noted. The presence or absence of the
eyelash reflex at one minute after completion of the
injection was recorded, as were any excitatory
effects such as twitching, tremor or spontaneous
movements; these were also graded as mild,
moderate or severe.

Systolic and diastolic blood pressures and heart
rate were measured prior to induction and at one
and two minutes after completion of the injection,
using a Dinamap 845XT (Critikon Ltd.). After two
minutes had elapsed, anaesthesia was continued
using halothane 2% added to the inspired mixture,
reducing to I-1.5% for the duration of the oper-
ation. No analgesic drugs were required or given in
the course of the anaesthetic.
The anaesthetist, who had no knowledge of the

particular agent/mixture used, gave an assessment
of the induction as good, satisfactory or poor.

After the inhalational anaesthesia was discon-
tinued, times to opening eyes on command and
giving the correct date ofbirth were recorded. After
24 hours the venepuncture site was examined, the
incidence of nausea and vomiting was noted, and
patients were asked three questions: (1) What is the
last thing you remember before going to sleep? (2)
Did you have any dreams? (3) What is the first thing
you remember on waking up?

In analysing the data, mean changes in cardio-
vascular measurements were compared using one-
way analysis of variance, followed by the Studen-
tized range test using a 5% level of significance.
Pain, excitatory effects, lash reflex, apnoea, quality
of induction and evidence of nausea were analysed
using a 2-tailed Fisher's Exact test. Recovery times
were compared using the Kruskal-Wallis one-way
analysis of variance followed by a series of Mann-
Whitney U tests for pairwise comparisons. For the
Fisher's Exact test and the Mann-Whitney U tests,
probability levels are shown in the tables when less
than 5%. A 1% level is more appropriate, however,
since a large number of comparisons were made
(groups 2, 3, 4 compared with 1 and 5, and then
with each other). A 1% level was therefore chosen
for significance in the text.

Results

All 5 groups were comparable with respect to age,
weight, sex ratio and duration of anaesthesia
(Table I). Anaesthesia was induced successfully
with the single injection in 49 out of 50 patients, one
patient in group 2 requiring an incremental dose.
Neither this patient nor any other studied had
recall of events or dreams when interviewed later.
The incidence ofpain on injection is shown in Table
II, and was greatest for group 1 (etomidate alone);
this was significantly greater than for group 5
(thiopentone alone). The patients in groups 2, 3
and 4 experienced less pain than those in group 1,
but these differences did not reach statistical
significance. It was only in groups 5 and 4 that no
patient complained of severe pain.
The number of patients with excitatory

movements is also shown in Table II. All patients in
group 1 exhibited some movement and this pro-
gressively lessened as the thiopentone concentra-
tion rose (groups 2, 3, 4 and 5). This reduction
reached statistical significance when groups 3, 4
and 5 were compared with group 1. The quality of
induction is shown in Table III. This was felt to be
good in only 3 out of 10 patients in group 1 and in 9
out of 10 in both groups 4 and 5. These differences
were nearly significant.

There was less apnoea (> 10 seconds) in group 1
than in group 5 (not significant but P < 0.05). In
each of groups 1, 4 and 5 there were 2 patients who
vomited in the postoperative period. There were no

Table I Demographic patient data, mean (s.e.m.)

Duration of
Age Weight Sex anaesthesia

Group Number (years) (kg) (M:F) (minutes)

I 10 40.4 (6.4) 65.7 (3.6) 3:7 15.8 (2.9)
2 10 41.5 (6.7) 72.5 (7.7) 3:7 17.5 (4.1)
3 10 34.7 (5.7) 60.2 (4.2) 2:8 18.1 (5.0)
4 10 38.3 (5.3) 67.3 (5.8) 3:7 16.2 (2.7)
5 10 38.4 (5.7) 63.8 (4.2) 4:6 15.7 (4.0)

Table 11 Incidence of pain on injection and excitatory movements

Pain on injection Excitatory movements
Group N Mild Moderate Severe Total Mild Moderate Severe Total

I 10 3 1 4 8 4 3 3 10
2 10 1 1 2 4 1 5 0 6
3 10 0 1 2 3 2 0 0 2*
4 10 2 0 0 2t 1 0 0 1*
5 10 0 0 0 0* 0 0 0 0*

*P <0.01 when compared to group I (etomidate alone); tP <0.05 when compared to group 1
(etomidate alone).
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Table III Quality of induction

Group Poor Adequate Good

1 2 5 3
2 1 5 4
3 1 3 6
4 0 1 9*
5 1 0 9*

*P < 0.05 when compared with group I (etomidate
alone).

within-group differences for the presence or
absence of eyelash reflex after one minute.
The changes in systolic and diastolic blood

pressures and heart rates from baseline (before
injection) are shown in Table IV. All changes are
small. The only significant within-group differences
are a greater increase in diastolic pressure one and
two minutes after induction in group 2 compared
to group 5 and a smaller change in heart rate at 1
minute in group I compared to group 5.
The median recovery times are shown in Table V.

Time to eye opening and time to giving correct date
of birth were significantly longer in group 5 com-
pared with group 1, with other groups showing
intermediate values.

Discussion

The use of this mixture of agents for the induction
of anaesthesia has not previously been described,
although for some time before this study was
undertaken one of the authors has used a mixture
similar to that in group 3 and has found it to be very
satisfactory on an empirical basis.

Etomidate, as well as possessing good cardiovas-
cular stability, appears to be relatively free from the
potential to release histamine and reported adverse
reactions have been few.5 Indeed, were it not for the
problems of pain and abnormal movements, it is
likely that it would have a much wider usage.6

Table IV Changes from baseline (before injection) for systolic and diastolic blood pressures and heart rate. Mean
(s.d.) at 1 and 2 minutes after injection

Systolic BP (mmHg) Diastolic BP (mmHg) Heart rate (beats/min)
- changes at - - changes at - - changes at -

Group Baseline I min 2 min Baseline I min 2 min Baseline I min 2 min

1 138 (24) +2 (16) +7 (23) 85 (19) +8 (19) +4 (13) 79 (13) -2 (8)* -2 (10)
2 128 (16) +9 (14) + 12 (18) 74 (12) + 17 (12)* + 15 (16)* 71 (12) + 10 (9) +7 (13)
3 139(19) +1 (15) -6(11) 82(20) +5(14) -1 (14) 81 (16) +8(10) -1 (17)
4 139(17) -7(19) -8(21) 83(11) +1 (14) +2(20) 79(21) +10(15) +2(14)
5 129 (13) -5 (12) -7 (13) 79 (9) -1 (12) -5 (10) 77 (13) +14 (11) +6 (12)

*P < 0.05 when compared with group 5 (thiopentone alone).

Table V Times to eye opening and correct date of birth.
Median (range)

Time to opening Time to giving correct
Group eyes (min) d.o.b. (min)

1 2.5(1-12) 5.5(3-15)
2 6.5 (2-13) 11.5 (7-17)t§
3 6.5 (2-13) 7.5 (3-18)
4 7 (4-18) 10.5 (6-20)§
5 12 (4-20)* 14 (5-25)*

*P < 0.01 when compared to group I (etomidate alone);
tP <0.05 when compared to group 5 (thiopentone
alone); §P < 0.05 when compared to group 1 (etomidate
alone).

Thiopentone, which is the most commonly used
induction agent, is the yardstick against which
other agents are compared. It does, however,
release histamine, and must be administered
cautiously to patients with cardiovascular instabi-
lity.

Theoretically, the combination ofagents in doses
smaller than usually required individually should
be advantageous in that the unwanted effects are
likely to be less than those following the full dose of
an agent. There are, however, disadvantages; the
two agents when mixed may be incompatible or
unstable. In addition, difficulty may arise in identi-
fying the causative agent in any anaphylactoid
reaction, such reactions being generally unrelated
to the dose of drug given. The mixtures studied
produced no detectable venous sequelae.
Attempts have previously been made to reduce

etomidate-induced movements. Cundy and Scott3
found that pre-treatment with fentanyl 0.1 mg,
thiopentone 250 mg and inhaled nitrous oxide in
oxygen reduced the incidence ofetomidate-induced
movements, though they suggested that the
optimum dose of thiopentone required further
study. Lowe4 found that thiopentone 50 mg was
sufficient to significantly reduce myoclonus associ-
ated with etomidate, though his patients also
received fentanyl 1 iLg/kg.
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We have shown that, in the absence of opiate
pretreatment, the addition of a small amount of
thiopentone, 1 mg/kg, to etomidate 0.2 mg/kg did
not significantly alter the incidence of pain or
myoclonic movements. Increasing the thiopentone
concentration to 2 mg/kg and reducing the
etomidate to 0.15 mg/kg did significantly reduce
unwanted movements, although it had little effect
on the pain on injection. This might have been
reduced further by injection into the larger veins of
the forearm or antecubital fossa. Increasing the
thiopentone still further to 2.5 mg/kg mixed with
etomidate 0.1 mg/kg produced less pain and
significantly fewer movements and a better quality

of induction when compared to etomidate alone.
Haemodynamic differences for the three mixtures
were small when compared to thiopentone alone.
Whether these differences might be more pro-
nounced in a different, more haemodynamically
unstable population is uncertain.

It would appear therefore that, alone, thiopen-
tone is relatively inefficient at reducing the
unwanted side effects of etomidate. The use of such
a mixture does confer some advantages with
respect to rate of recovery when compared to
thiopentone alone, although the relative usefulness
of such a combination must remain in doubt.
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