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ABSTRACT 

Ninety-two patients who presented for outpatient dental extractions received methohexitone 
(1.5 rag. kg -~ , 46 patients) or etomidate (0.3 rag. kg -t ,  23 patients and 0.2 rag. kg -~, 23 pa- 
tients). The induction characteristics of both drugs such as pain un injection, involuntary 
muscle movements and respiratory difficulties were comparable and the theoretical disad- 
vantages of etomidate for dental anaesthetics did not prove troublesome in practice. Muscle 
movements did not interfere with the dentists' manipulations and pain on injection into veins 
of the antecubital fossa did not occur. 

The duration of operation for up to four extractions was three minutes and, following 
induction, anaesthesia was maintained with nitrous oxide, oxygen and halothane. Recovery 
was assessed by grading consciousness, airway control and motor activity. All the patients 
could maintain their airways one minute after the end of operation. The incidence of nausea 
and vomiting was significantly greater in the etomidate group. 

Methohexi tone is commonly  used in outpatient  
dentistry | b r  induction of  anaesthesia .  Its advan- 
tages are that it produces less cardiovascular  de- 

pression than thlopentone t and has a short 
half-life of 70 to 125 minutes. 2 Pain on injection 
and involuntary muscle movemen t s  occur  in a 
variable percentage of  unpremedicated patients,  
but this has not deterred anaesthet is ts  from using 
this valuable drug for day case anaesthesia .  
Etomidate has similar advantages in terms of 
cardiovascular  stability 3 and absence  of  cumula- 
tion, but also is associated with no rise in plasma 
histamine.  4 The main disadvantages ofe tomidate  
are pain on injection,5 which appears  to be related 
to the formulation of the drug 6 and may deter  the 
use of the drug in children, and muscle move-  
ments .  This latter problem may make induction 
of  anaes thes ia  t roublesome in the unpremedi-  
cated dental patient. 

The s tudy was under taken to determine the 
feasibility of  using etomidate in dental  anaes-  
thesia,  and to assess  its advantages  and disad- 
vantages by compar ison with methohexi tone  
during induction, anaes thes ia  and recovery.  

METHODS 

Patient selection 
Ninety- two consecut ive  patients presenting to 

one dental  surgeon for multiple extractions were 
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investigated and divided into two groups.  Alter- 
nate patients received methohexi tone,  and the 
others  etomidate. Informed consent  was ob- 

tained from patients, or parents when necessary, 
All the patients were considered suitable for gen- 
eral anaesthesia  and medical conditions such as 
epilepsy and as thma did not exclude patients 
from the study. 

Anaesthesia 
No preoperative medication or local analgesia 

was used. A dental prop was inserted before in- 
duction and then the in t ravenous  injection was 
administered,  whenever  possible, into a vein in 
the antecubital fossa.  It was given slowly over a 
period of thirty seconds.  Forty-six patients re- 
ceived methohexi tone in a dose of 1.5 mg- kg -~. 
The remainder  received etomidate 0.2 per cent in 
propylene glycol. In twenty-three patients 
etomidate 0.3 rag. kg -I was used,  but when the 
results of  recovery were assessed ,  this dose was 
reduced to 0.2 mg. kg -z in the remainder  of  the 
etomidate group. Anaes thes ia  was maintained 
with 60 per cent nitrous oxide with oxygen and 
halothane one per cent, delivered by cont inuous 
flow from a Walton V machine through a Magill 
circuit with a nasal mask.  

OBSERVATIONS 

The time of induction of anaesthesia  and its 
termination were noted. Patients were speci- 
fically asked if the in t ravenous  injection was 
painful, and during induction and anaesthesia  the 
occurrence  of any respiratory difficulty, such as 
apnoea  and hiccup, and muscle movements  were 
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TABLE [ 

THE PHYSICAL CHARACTERISTICS AND OPERATIVE DETAILS OF THE ETOM1DATE 
AND METHOHEXITONE GROUPS OF PATIENTS (MEAN + SEM) 

Etomidate 
Methohexitone 

0.3 mg 'kg  -~ 0.2 mg.kg -~ 1.5 mg-kg - t  
(n = 23) (n = 23) (n = 46) 

Age(years) 14.1 + 2.0 13.9 + 1.6 15.4 _+ 1.9 
Weight (kg) 41.9 + 3.1 41.9 + 2.4 40.2 + 2.4 
Male/Female 11/12 1 l / l  2 23/23 
No. of extractions 3,5 _+ 0.5 2.8 + 0.3 2.8 __. 0.3 
Duration of (rains) 2.7 + 0,4 2.4 _+ 0.2 2.3 _+ 0.2 

recorded.  Involuntary muscle  m o v e m e n t s  were 

classified as mild when they did not interfere with 
anaes thes ia ,  moderate  where m o v e m e n t  inter- 
fered with induction and main tenance  of anaes-  
thes ia  and severe  when they resembled a convul-  
sion. The  occurrence  of hyper tonia  in the l imbs 
and especially in the jaw was noted. 

From the time of discont inuing anaes thes ia ,  an 
es t imate  of  clinical recovery was made on a 
double blind basis by the nursing staff, using 
observat ions  which have  been descr ibed by 
Rober tson ,  MacGregor  and Jones.  7 Three major  
criteria o f  shor t - term recovery were monitored 
and scored at one-minute  intervals.  

1. Consciousness 
Patients were a s sumed  to be fully awake when  

they could converse  and maintain their eyes  open 
(Score 4). Before this t ime, consc iousness  was 
graded as follows: 

Score 0: not responding,  
Score 1: responding to ear-pinching,  
Score 2: eyes  opening on c o m m a n d ,  
Score 3: lightly asleep with eyes  opening in- 

termit tent ly.  

2. Airway Control 
Airway control was a s s u m e d  to be sat isfactory 

when the patients  could cough or open the mouth  
on c o m m a n d  (Score 3). Until this t ime, airway 
control was graded as follows: 

Score 0: airway requiring suppor t  to keep it 
clear,  

Score I: airway obstructed only if neck flexed, 
Score 2: airway clear without  suppor t  but no 

voluntary  cough.  

3. Activity 
Three  grades  of  activity were noted: 
Score 0: none 
Score 1: non-purposeful  movemen t  
Score 2: raising one arm on command .  

During the time that the patients  were recov- 

ering in the dental  depar tment  (up to one hour  
following the induction of anaes thes ia) ,  the inci- 
dence of  nausea  and vomit ing were also re- 
corded.  

S tudent ' s  t-test was used to calculate the 
statistical significance of  the recovery data and 
the chi-squared test  as indicated. 

RESULTS 

Selection o f  patients, number o f  extractions and 
duration o f  operation 
The etomidate and the methohexi tone  groups  

were comparable  with respect  to their age, 
weight,  and sex ratios (Table l). There  was no 
significant difference be tween the means  of the 
number  of  extract ions  (p < 0.05). The  duration of  
operation was short  and averaged less than three 
minutes .  

Pain on injection 
None of the patients  receiving etomidate  com- 

plained of  pain on injection o f  the drug,  and two of 
the patients  receiving methohex i tone  (4%) com- 
plained of  pain on direct quest ioning.  In these  
pat ients  the veins  on the do r sum of  the hand had 
to be used for the injection site. 

Muscle movements 
Table II shows  the incidence of muscle  move-  

ments  in the three groups.  In only eight patients  
who received e tomidate  were no muscle  move-  
ments  observed and in two pat ients  they were 
severe.  Nei ther  the incidence nor the severi ty of  
the  muscle  m o v e m e n t s  were affected by reducing 
the dose from 0 . 3 m g . k g  - t  to 0 . 2 m g . k g  -~. 
Methohexi tone  appeared to induce anaes thes ia  
without these  mild d i s tu rbances ,  but modera te  
and severe  involuntary muscle  m o v e m e n t s  oc- 
curred in nine out  of  44 pat ients  (20 per cent). 
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TABLE II 

THE I N C I D E N C E  OF  I N V O L U N T A R Y  M U S C L E  A C T I V I T Y  A N D  R E S P I R A T O R Y  D I F F I C U L T I E S  IN TI tE  M E T H O H E X I T O N E  

A N D  E T O M I D A T E  G R O U P S  OF P A T I E N T S  

Muscle movements Apnoea 
( m o r e  

No. of than 
Anaesthetic agent patients None Mild Moderate Severe Hypertonia 30s) Hiccup 

Etomidate 0,3 mg.kg -~ 23 4 8 10 1 1 1 0 
Etomidate 0.2 mg.kg -z 23 4 9 9 l 1 3 0 
Methohexitone 1.5 mg" kg- z 46 30 6 6 4 2 4 6 

Jaw hypertonia occurred in five per cent  in 
each group.  

Respiratory difficulties 
Four  of  the patients who received etomidate 

had apnoea  of  more than 30 seconds '  duration,  
but  none  of these patients  required ventilatory 
ass is tance.  Laryngeal  spasm,  hiccup and cough 
were not observed following the administrat ion 
of  etomidate.  Apnoea  occurred in the same 
number  of patients who received methohexi tone  
and hiccup was a t roublesome feature in six pa- 
tients (14 per cent). 

Recovery 
Total recovery scores  at one-minute  intervals 

for the two groups,  etomidate 0.2 rag. kg -= plus 
0.3 mg.  kg -1 and methohexi tone  1..5 rag. kg -1 are 
shown in Figure 1. The individual componen ts  of  
these scores  are shown in Figures 2, 3 and 4, with 
the etomidate group subdivided according to 
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FIGURE 1 Total recovery scores following metho- 
hexitone/halothane/nitrous oxide or elomidate/halo- 
thane/nitrous oxide anaesthesia. Forty-six patients 
in each group. 
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FIGURE 2 A comparison of methohexitone 
1.5 rag. kg -~ (46 patients) with etomidate 0.3 rag- kg -~ 
(23 patients) and etomidate 0.2 mg-kg -= (23 patients) 
for induction of anaesthesia with regard to the return of 
consciousness. 
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FIGURE 3 A comparison of methohexitone 
1.5 mg. kg -1 (46 patients) with etomidate 0.3 mg. kg -~ 
(23 patients) and etomidate 0.2 mg. kg -~ (23 patients) 
for induction of anaesthesia with regard to the mainte- 
nance of the airway. 
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FIGURE 4 A comparison of methohexitone 
1.5 rag. kg -~ (46 patients) with etomidate 0.3 rag- kg -~ 
(23 patients) and etomidate 0.2 mg-kg -I (23 patients) 
for induction of anaesthesia with regard to the return of 
co-ordinated motor activity. 

TABLE llI 

THE iNCIDENCE OF INFAUSEA AND VOMITING IN THE 
ETOMIDATE AND METHOHEXITONE GROUPS OF PATIENTS 

Etomidate Methohexitone 
0.2 0.3 1.5 

mg.kg -1 mg.kg -t  mg.kg -t 

Nausea 2 10 0 

Vomiting 0 7 2 

dose. Recovery of airway maintenance was 
similar in all groups, and clear airways were 
achieved in all patients one minute after finishing 
the operation. Return of spontaneous motor ac- 
tivity appeared to be delayed in those patients 
induced with methohexitone. 

Nausea and Vomiting 
The incidence of vomiting was five per cent 

(two out of 46 patients) in the methohexitone 
group and 15 per cent (seven out of 46 patients) in 
the etomidate groups. This is not statistically 
significant (X z test). The occurrence of nausea in 
the etomidate group is shown in Table III and 
there is a highly significant difference between 
the etomidate and methohexitone groups (p < 
0.001) in that the administration of etomidate in- 
creased the incidence of nausea and vomiting. 
After one hour of recovery no nausea or vomiting 
was observed in any group. 

DISCUSSION 

Intravenous agents which are used in outpa- 
tient dental anaesthesia should induce anaes- 
thesia with minimal cardiorespiratory depres- 
sion, should allow adequate relaxation of the jaw 

and should be associated with rapid recovery and 
no side effects. In practice this ideal state is 
difficult to achieve. 

Methohexitone, a methylated barbiturate, 

fulfils most of these criteria; but pain on injection 
and involuntary muscle movements such as 
coughing and hiccups occur in unpremedicaled 
patients. In comparing this standard anaesthetic 
agent with etomidate, equipotent doses are not 
accurately known. Doenicke 8 found that the in- 
duction characteristics ofetomidate 0.3 rag. kg -I 
were similar to methohexitone 1.5 rag. kg-~; but 
when Kay 9 investigated the waking time after 
various doses of etomidate, etomidate 
0.2mg.kg -I was comparable with metho- 
hexitone 1.5 rag. kg -l. The higher dose of etomi- 
date was chosen initially because no analgesic 
agents were used in this study and a smooth in- 
duction was thought desirable for unpremedi- 
cated young children. 

Etomidate is suitable for anaesthesia in the 
dental chair because it has minimal cardio- 
vascular depressant effects and is associated with 
no histamine release." Respiratory disturbances 
do not occur more frequencly than with metho- 
hexitone, '~ but involuntary muscle movement is 
common. Sedative premedication reduces the in- 
cidence of this side effect, s'u but is unacceptable 
in the outpatient, particularly in the dental out- 
patient department, where rapid recovery is 
mandatory. Unpredictable muscle activity can 
cause concern to the anaesthetist, especially 
when it delays establishment of anaesthesia with 
the inhalational agents and the present authors 
were concerned that the dental prop might be- 
come dislodged. It is only the severe movements 
that are probably hazardous to the patient. Dur- 
ing dental extractions in the out-patient depart- 
ment, it is usual for the dentist to operate almost 
immediately after the injection of the induction 
agent. This is the time when painful stimuli may 
increase the likelihood of muscle activity with 
etomidate in the absence of analgesia, s'9 The sur- 
geon in this study was not troubled by mild or 
moderate movements. None of the patients were 
aware of them postoperatively or had any lasting 
after-effects from them. Movements of a severity 
that precluded operation until inhalational 
anaesthesia was established occurred in two pa- 
tierits in the etomidate group and four patients in 
the methohexitone group. Hypertonus, particu- 
larly of the jaw muscles, occurred in the same 
number of patients in each group and presented 
no problem, because the dental prop inserted 
before induction prevented jaw closure. If this 
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had become dislodged, delay in establishing 
adequate operating conditions would have been 
inevitable. 

The incidence of pain on injection of metho- 
hexitone can be reduced from ten per cent to one 
per cent by the addition of lignocaine to the 
methohexitone solution, lz and by the use of  a 
suitably large vein. ~ Kay ~4 was unable to reduce 
the pain on injection of etomidate with lignocaine 
added to the solution, and since then various 
formulations have been used to reduce the acidity 
and chemical irritation of the solution. The prep- 
aration ofetomidate  in propylene glycol was used 
in this study and pain on injection, which was 
specifically asked for, was absent. This is in con- 
trast to some other studies, TM but confirms the 
findings of Hendry, Millet and Lees 6 in relation to 
injecting the drug into a large vein. We found that 
those patients who had pain on injection did not 
recollect this unpleasant experience after recov- 
ering from anaesthesia. Postoperative recall of 
previous discomfort may make subsequent man- 
agement of children for general anaesthesia 
difficult, but we could find no evidence that this 
would be the case after an etomidate induction. 

Respiratory difficulties during induction of  
anaesthesia may be hazardous to a patient sitting 
in a dental chair because apnoea may lead to 
hypoxia if respiration is not assisted and, where 
the circulation may be compromised, oxygena- 
tion of vital organs may become inadequate. In 
this study the duration of apnoea was brief and 
this may have been because the time between 
induction of anaesthesia and surgical stimulation 
was very short. Hiccup interferes with the con- 
tinuation ofinhalational anaesthesia and was only 
seen in the methohexitone induction. Laryngo- 
spasm was not encountered in any of  the patients. 

The rate of recovery from dental anaesthesia is 
important to the surgeon because it will deter- 
mine the number of  cases which can be operated 
on in one session. The skill of  nursing supervision 
may require the anaesthetist 's  presence until 
adequate reflex activity or even full conscious- 
ness has returned, and the patient also requires to 
return to full psychological and motor function in 
as short a time as possible. This study investi- 
gated short-term recovery following anaesthesia 
that had been induced with etomidate or metho- 
hexitone and maintained with nitrous oxide and 
oxygen. Breimer, z using a sensitive gas chroma- 
tographic technique, has shown that in addition 
to the initial redistribution of an anaesthetic dose 
of methohexitone, the quick recovery of patients 
is the result of  rapid metabolic clearance of  the 

drug. This is confirmed by clinical studies which 
have been reviewed by Whitwam? 7 

Airway maintenance was rapidly achieved and 
maintained in all groups. Motor activity was de- 
layed in the methohexitone group compared with 
both etomidate groups. It took twice as long for 
the methohexitone group of  patients to make 
purposeful co-ordinated movements.  

Early mobilisation may be responsible for the 
high incidence of nausea and vomiting which ap- 
pears to be common after etomidate, z4as and 
which this study confirms. Nausea was particu- 
larly troublesome on emergence from anaes- 
thesia in the etomidate 0.3 rag. kg -t  group. 

This study confirms the suitability ofetomidate 
for use as an induction agent for outpatient dental 
anaesthesia, except for the high incidence of 
nausea and vomiting on emergence from anaes- 
thesia. The use of a small dose of etomidate and 
delayed ambulation may reduce this troublesome 
complication. 
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RI~SUMI~ 

Quatre-vingt douze patients ambulants qui se pr6sentaient pour extractions dentaires ont reffu 
m~:thohexitone 1 .5mg.kg -~ (46 patients) ou 6tomidate 0 , 3 m g . k g  -~ (23 patients) et 
0.2 mg. kg -~ (23 patients), Les caract~ristiques des deux agents ~ I 'induction comme la 
douleur ~, l 'injection, le s mouvements involontaires et les difficult~s respiratoi res furem jug~es 
comparables et le d6savantage th6orique de I'~tomidate pour l'aneslh~:sie dentaire n'a pas en 
pratique caus~ de probl6mes. Les mouvements musculaires n'ont entrav~ en rien les manipu- 
lations dentaires et on n 'a pas constat~ de douleur dans la fosse ant~cubitale Iors de l 'injection. 

La dur6e de l ' intervention qui consistait h I 'extraction de une ~ quatre dents n'a dur~ quc 
trois minutes, et apr~s I'induction, on a maintenu I'anesth~sie avec de I 'oxyg/me-protoxyde et 
de l 'halothane. Le r6veil a ~t6 6valu6 par le retour progressifh la conscience, le contr61e des 
voies a~riennes et I'activit~ motrice. Tous les  malades pouvaient maintenir leur voies a6rien- 
nes ouvertes une mindte apres la fin de I'intervention. L' incidence de naus~es et vomisse- 
ments a 6t~ plus 61ev6e de fa~on significative dans le groupe qui a re~u 1'6tomidate. 


