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Premedication for 
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preschool children: 
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midazolam and rectal 
thiopentone 

Seventy fwe ASA 1 and 2 children, aged between six months 
and five years were randomized to receive oral midazolam 0.5 
mg" kg -1, rectal thiopentone 35 mg' kg -1 or no premedication 
to compare the safety and efficacy of, and parental attitudes 
to, both premedicants. Cardio-respiratory variables were re- 
corded from the time o f  premedication to awakening from 
anaesthesia. In addition, anxiety and sedation scores and pa- 
tients' acceptance of  both premedicant and mask at induction, 
were all recorded using four-point rating scales. Times to re- 
covery and discharge, and parental satisfaction with the pre- 
medication their child had received were also recorded. Children 
receiving rectal thiopentone had higher sedation scores and were 
more accepting of  the mask than were the other two groups 
(P < 0.001). Their acceptance of  the premedication was similar 
to that o f  the midazolam group. Times to spontaneous eye 
opening and discharge were longer in the thiopentone group 
(P < 0.005). Parental preoperative satisfaction rating was higher 
for thiopentone, but not midazolam, than no premedication 
(P < 0.05). When asked their premedication preferences for 
subsequent general anaesthetics, a higher proportion of  parents 
whose children were not premedicated requested an alternative 
regimen (P < 0.01). In conclusion the study found that pre~ 
medication with rectal thiopentone provided superior induction 
characteristics to oral midazolam, but with a longer recovery 
period. 
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Cette $tude vise ~ comparer l'efficacit~ et la s~curit~ de deux 
prdmddications et l'opinion des parents sur celles-ci. Soixante- 
quinze enfants ASA 1 et 2 agds de six mois ~ cinq ans sont 
r$partis au hasard pour recevoir une pr~ra~,dication soit au mi- 
dazolam, 0,5 mg" kg -t, per as ou au thiopentone rectal, 35 
mg. kg -1, soit aucune pr~m~dication. Les param~tres cardio- 
respiratoires sont enregistr~s ?~ partir du moment de la pr~m~di- 
cation jusqu'au r~veil. En outre, les scores de s~dation et 
d'anxi~t$ et d'acceptation des deux pr~ra~dications par les pa- 
rents ainsi que du masque ~ l~nduction par l'enfant sont en- 
registr~s sur une ~chelle ~ quatre niveaux. On enreg~tre aussi 
le moment du r~,veil et du cong~ ainsi que la satisfaction des 
parents vis-a-vis la prdm$dication que i'enfant a refue. Les en- 
fants qui refoivent le thiopentone rectal ont un score de s$dation 
plus ~lev~ et acceptent plus facilement le masque que les deux 
autres groupes (P < 0.001). Leur acceptation de la pr~m~di- 
cation est identique ?t celle du groupe midazolam. L~ntervalle 
mesur~ jusqu'~ l'ouverture des yeux et jusqu'au cong~, est plus 
long dans le groupe thiopentone (P < 0.005). ~ la p~riode 
pr~-op$ratoire, la cote de satisfaction des parents est plus ~lev~e 
pour le thiopentone, mais non pour le midazolam, que pour 
l'absence de pr~mddication (P < 0.05). Lorsqu'on leur de- 
mande quelle serait leur pr~f~rence pour une anesth~sie g~n~rale 
subs~quente, une plus grande proportion de parents dont les 
enfants n'ont pas refu de pr~rr~dication, r~pondent qu~ls 
pr$/~reraient une autre m~thode (P < 0.01). Pour conclure, 
cette ~tude r~,vble que la pr$mddication au thiopentone rectal 
produit des caract~ristiques d~nduction sup$rieurs au mida- 
zolam oral, mais qu'elle prolonge la pdriode de rdcup~ra- 
tion. 

Although daycare surgery is perceived to be less emo- 
tionally disturbing to a child than an operation requiring 
a more protracted hospital admission, 1,2 anaesthetic in- 
duction for ambulatory procedures is still a potentially 
distressing experience for the paediatric patient. The 
screaming child requiring parental or nursing constraint 
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to permit induction of anaesthesia may suffer psycho- 
logical sequelae, 3,4 and is likely to view future hospital- 
isation with a mixture of profound suspicion and terror. 
This struggle also has an emotional impact on parents 
present in the anaesthetic room. 5 

The preschool child is the least likely to cooperate with 
induction of anaesthesia (regardless of sex, race or tech- 
nique), 6-s and the most at risk to experience a negative 
psychological aftermath. 2 Despite intensive prehospital 
preparation children in this age group may still undergo 
stormy inductions.6,7 Thus, there is a dear need for phar- 
macological supplementation to prepare the anxious and 
unpredictable child. 

The large quantity of literature published relating to 
premedication for children is indicative that the search 
for the "ideal" agent has not yet yielded a universally 
satisfactory drug. Rectal thiopentone is a sedative agent 
that has been used for many years, and is safe and ef- 
fective. 16-20 Oral midazolam has been advocated more re- 
cently to provide excellent anxiolysis and sedation for pae- 
diatric daycase surgery, 9-H and may be more suitable for 
outpatient procedures because of its shorter duration of 
action, iz,13 The aim of this study was to compare these 
two premedicants, with different routes of delivery, with 
no premedication, and to assess anaesthetist and parental 
satisfaction with each. 

Methods 
The study was approved by the Hospital Ethics Com- 
mittee and written parental consent was obtained in each 
case. Seventy-eight ASA 1 and 2 children, aged between 
six months and five years, undergoing elective daycase 
procedures were enrolled. Operations included minor 
lower abdominal, urological, plastic and orthopaedic 
procedures. Exclusion criteria included a previous general 
anaesthetic, current anti-convulsant or sedative medica- 
tion, known sensitivity to barbiturates or benzodiazepines, 
airway problems, the presence of upper or lower gas- 
trointeslinai pathology, or severe nappy rash. The children 
were randomized to one of three groups. Group 1 received 
midazolam 0.5 mg. kg -1 (5 mg. ml -! preparation) p o  

diluted with twice the volume of orange flavoured syrup 
(pH = 4.3) to disguise the bitter taste. Those in Group 
2 received sodium thiopentone 35 mg. kg -1 pr, and those 
in Group 3 received no premedication. Acceptance of 
the premedicant was recorded on a four-point scale sim- 
ilar to that used by Feld et al. to assess mask acceptance 9 
(1 = combative/screaming; 2 = crying but easily reas- 
sured; 3 = occasional sobbing/mostly calm; 4 = peace- 
ful). No attempt was made to provide placebos or dummy 
drug administration, so parents could comment on both 
the route of drug delivery and the effectiveness of the 
premeditation that their child received. All premedicants 

were administered approximately 30 rnin before the ex- 
pected time of induction of anaesthesia. 

Heart and respiratory rates, and oxygen saturation 
were measured every five minutes, and sedation and anx- 
iety levels scored by a blinded anaesthetist every ten min- 
utes from administration of the premedicant to induction. 
Sedation was measured on a four-point scale (1 = alert/ 
active; 2 = awake/calm; 3 = drowsy but responds to 
verbal/tactile stimuli; 4 = asleep), l0 Anxiolysis was also 
measured on a four-point scale (1 = tearful/combative; 
2 = anxious but easily reassured; 3 = calm; 4 = asleep). ~0 
Adverse events including apnoea or airway obstruction were 
also recorded. All parents were invited to come to theatre 
with their child and be present during the induction. 

In the anaesthetic room, anxiety and sedation scores 
were recorded prior to induction of anaesthesia which 
was by inhalation of oxygen, nitrous oxide and halothane. 
The anaesthetist was blinded to the premedication. Mask 
acceptance was recorded by the anaesthetist using the 
same scale that was used for premeditation acceptance. 
All patients were allowed to breathe spontaneously via 
a facemask or laryngeal mask airway during surgery, with 
the inspired halothane concentration titrated to maintain 
baemodynamic variables within 20% of preoperative lev- 
els. Analgesia was provided by field blocks or wound 
infiltration with bupivacaine 0.5%. No opioids or other 
sedatives were administered. 

Following surgery patients were transferred to the re- 
covery room where heart rate and respiratory rate were 
recorded every five minutes, and oxygen saturation mon- 
itored continuously until discharge to the day-ward. The 
level of consciousness (1 = awake/active; 2 = calm; 3 
= rousable to tactile or verbal stimuli; 4 = asleep)l0 and 
agitation (1 = peaceful; 2 = occasional sobbing/mostly 
calm; 3 = crying but settles with reassurance; 4 = thrash- 
ing around, crying and requiring restraint) were both re- 
corded every five minutes for fifteen minutes, and every 
quarter hour thereafter during the child's stay in the re- 
covery room. The time to spontaneous eye opening was 
also recorded. 

When children were awake they were discharged to 
the day unit where they were reunited with their parents. 
When the children were tolerating oral fluids, were pain- 
free and had passed urine they were allowed home. Before 
discharge from the hospital, parents were asked to fill 
in a short questionnaire regarding their attitudes and sat- 
isfaction with the premedicant their child had been given. 
They were asked to rate their pre- and postoperative ex- 
periences on a three-point scale (I = excellent; 2 = ac- 
ceptable; 3 = unacceptable/unpleasant). 9 Parents were 
also asked to indicate whether they would like their child 
to receive the same or a different premedicant should 
their child require anaesthesia in the future. 
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TABLE I Demographic data, mean (SD) 

Midazolam Thiopentone No premed 
n=26 n=25 n=24 

Age (mo) 37.6 (14.24) 28.5 (14.48) 32.9 (15.18) 
Sex(M/F) 15/11 14/11 22/2* 
Weight (kg) 15.2 (2.89) 13.8 (2.48) 13.8 (3.14) 
Anaesthetic time (rain) 26.7 (13.22) 36.0 (IZ47) 34.1 (24.97) 

*P < 0.01. 

Power analysis indicated that by allowing a successful 
level for mask acceptance of 60% for midazolam 20 and 
an estimated 90% for thiopentone, then using an a of 
0.05 and a 13 of 0.2, a minimum of 23 patients per group 
were required. Results were analyzed using analysis of 
variance (ANOVA) for parametric data, Chi square test 
for categorical data, and Kruskal-Wallis test and Spear- 
man Rank Order Correlation for non-parametric data. 
Results were considered significant at P < 0.05. 

Results 

Demographic data 
Age, weight and duration of anaesthesia were similar in 
the three groups (Table I). However, there were fewer 
girls in the group receiving no premeditation (P < 0.01). 
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FIGURE 1 Anxiety score Of children on arrival into theatre, prior to 
induction (I = tearful/combative; 2 = anxious but easily reassured; 
3 = calm; 4 = asleep). Group receiving no premeditation had lower 
scores than other two groups (P < 0.05). 

TABLE II Greatest changes in heart rate (beats- rain- t), respiratory 
rate (breaths- rain -j) and oxygen saturation (%); mean (SD). Changes 
in thiopentone group were significant when compared with either no 
premeditation or midazolam groups 

Acceptability of  premedication 
Three patients rejected their premedication (midazolam 
= 2; thiopentone = 1). They were omitted from further 
assessment. There was no difference between patient ac- Change in 
ceptance of midazolam or thiopentone (Chi square = Heart rate 

Resp. rate 
4.95; P = 0.176). SaO2 

Preoperative assessment 
The time from administration of the premedicant to in- 
duction was similar in both the midazolam (40 min 4- 
14.3) and thiopentone (37.6 4- 17.3) groups. 

Most patients (88%) who received thiopentone were 
asleep at ten minutes, and 92% were asleep and 4% very 
drowsy on arrival in the anaesthetic room. In the mi- 
dazolam group 50% were calm and 11.5% drowsy or 
asleep at ten minutes, and 69% calm, 15.4% drowsy and 
3.8% asleep on arrival in the theatre. All 24 patients in 
the no premeditation group were awake and alert on 
arrival in the theatre. Anxiety scores prior to premed- 
ication were similar in all groups. Anxiety scores on ar- 
rival in theatre are shown in Figure 1. 

Children in the thiopentone group had the greatest de- 
creases in both heart rate and respiratory rate (P < 0.005; 
Table II), but these were clinically unimportant. The 
changes in oxygen saturation were slight and similar in 
all three groups. 

Midazolam Thiopentone No premed. 
n=26 n=25 n=24 

-5.8 (13.1) -14.4 (13.6)* +1.88 (10.2) 
-1.8 (3.7) -5.5 (3.5)* +1.04 (3.1) 
-0.19 (0.8) -0.62 (1.3) -0.60 (0.9) 

*P < 0.005. 

Mask acceptance 
Mask acceptance was better in patients who received thio- 
pentone than in either of the other two groups (P < 
0.001) (Figure 2). Acceptance by patients who received 
midazolam was no better than those who did not receive 
premedication. When patients who were asleep were 
omitted from analysis, there was no correlation between 
anxiety behaviour on entry into the anaesthetic room and 
mask acceptance (P = 0.5). 

Postoperative assessment 
The time to spontaneous eye opening was delayed in the 
thiopentone group (50.2 + 18 min) when compared with 
the midazolam group (33 + 16.5 rain) (P < 0.005) and 
with the no premeditation group (22.4 -4- 11.41 min) (P 
< o.ool). 
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FIGURE 2 Mask acceptance by patients (I = combative/screaming 
2 = crying but easily reassured; 3 = occasionally sobbing/mostly 
calm; 4 = peaceful). Mask acceptance in thiopentone group 
signitieantly better (P < 0.0001). 

Similarly, the time to discharge was shorter in the 
groups who received either no premedication (104.3 + 
32.3 min) or midazolam (105.5 -t- 30 min) than in the 
thiopentone group (151.9 + 63.2 min) (P < 0.005). 

Eighty-eight percent of all patients were calm and con- 
tent on the dayward following surgery. Three patients 
from each group remained upset on the ward, despite 
the absence of pain and the presence of their parents. 
This distress was not related to the difficulty of induction: 

Parental impressions 
All parents were invited to be present during the induc- 
tion of their child. Twenty-four out of twenty-five parents 
whose children had received rectal thiopentone declined 
to enter theatre on the basis that their child was already 
asleep. All other parents attended. 

The preoperative satisfaction scores of parents present 
in the anaesthetic room correlated significantly with their 
child's behaviour at induction of anaesthesia (P = 0.002), 
while the satisfaction scores of the parents of the thio- 
pentone group, who did not enter the theatre complex, 
correlated with their child's depth of sedation prior to 
transfer to the anaesthetic room (P = 0.01). Parents 
whose children were not given premeditation had a lower 
satisfaction rating than the other two groups of parents 
(P = 0.017; Table HI). 

Parental happiness following their child's return from 
theatre did not correlate with any single factor. Six par- 
ents found the postoperative period to be unpleasant and 
unacceptable (midazolam (n = 1) and no premeditation 
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TABLE III Pre- and postoperative parental satisfaction scores 

Midazolam Thiopentone No premed 
n = 2 6  n = 2 5  n = 2 4  

Satisfaction score 
Pre-op 1 17 22 12" 

2 4 3 3 
3 5 0 9 

Post-op 1 20 19 11 
2 5 4 10 
3 1 2 3 

*P < 0.05 vs children receiving thiopentone. 

group (n = 3): "children crying and completely incon- 
solable on ward"; thiopentone (n = 2): "delayed recovery 
and discharge." Scores were similar in all three groups. 

Most, 62.5%, of those parents whose children were 
not premedicated indicated that they would prefer their 
child to receive premedication for future anaesthetics (P 
< 0.01 vs either of the other two groups). When asked 
whether they would rather an oral or a rectal route of 
administration 88% of parents expressed no preference, 
and 12% preferred oral administration. 

Discussion 
Daycase surgery for children was described as early as 
the turn of this century. 14 Its popularity has increased 
greatly in recent times for medico-economic reasons. Be- 
cause of fears of delayed discharge there has been a tend- 
ency to avoid pharmacological premedication in daycare 
patients. Thus, children scheduled for ambulatory proce- 
dures undergo a similar anaesthetic induction to their in- 
patient counterparts, but without the same degree of 
preoperative preparation. The purpose of premedication 
is to provide sufficient sedation and anxiolysis to allow 
a smooth and atraumatic anaesthetic induction. Preschool 
children may be too young to accept explanation of sue- 
eeeding events and, therefore, will frequently refuse to 
cooperate during induction. The resulting unhappy ex- 
perience suggests that it would be both rational and hu- 
mane to premedicate these patients. That a greater 
number of parents whose children received either thio- 
pentone (84%) or midazolam (73%), would opt for the 
same premedicant regimen for a subsequent general an- 
aesthetic, when compared with parents whose children 
were not premedicated (32%), indicates that parents are 
in favour of pharmacological premedication for their pre- 
school children. 

Recent reports of midazolam have been encouraging. 
McMillan et al. in their study involving one- to six-year- 
old children found that 0.5 mg- kg -! of midazolam t9o 
provided excellent anxiolysis at the time of separation 
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from parents (90%), and at induction (60%). 10 Our results 
for midazolam were similar, with 65% of these patients 
scoring 3 or 4 for mask acceptance. However, this was 
no better than the group who did not receive premed- 
ication (50%). It is controversial whether 0.5 mg. kg -1 
is the optimal dose of midazolam for premedication in 
children. A previous study has shown that increasing the 
dose to 0.75 or 1 mg. kg -t results in an increased number 
of side effects while failing to improve sedation and anx- 
iolysis. 10 Feld et al. found that, when compared with 0.5 
rag. kg -1, a dose of 0.75 rag. kg -1 increased the level 
of sedation at 30 min, and reduced postoperative recall. 9 

Rectal thiopentone possesses several attributes that 
make it a suitable premedicant. Administration was as 
well tolerated as oral midazolam, probably due, in part, 
to the bitter taste of midazolam. It allowed children to 
drift off to sleep gradually in the presence of his/her 
parents in a pleasant and relaxed fashion. When the time 
came for the child to go to the operating room the parents 
deemed it unnecessary to accompany their child thereby 
avoiding a stressful encounter. Vessey et al. found that 
"seeing the child upset prior to induction" and "watching 
the child go limp" were two of the three most distressing 
events for parents during induction of anaesthesia. 5 Rec- 
tal premedication eliminated these ordeals for the parents. 
Induction of anaesthesia was easily achieved and without 
any struggle. 

Rectal barbiturates have been used to sedate paediatric 
patients for a number of years. Although side effects such 
as hypotension, bronchospasm and laryngospasm have 
been reported, 15 several reports testify to their safety. 16-20 
In this study monitored cardio-respiratory variables re- 
mained above acceptable levels following administration 
of rectal thiopentone. However, we do advocate that all 
children should be closely observed by trained personnel 
to prevent potential airway problems after administration 
of sedative drugs. 

In theory, differing bioavailability of rectally admin- 
istered substances may occur because of individual var- 
iation in rectal pH. 21 Clinically this is not a problem. 
O'Brien et al. reported a 20% sedation failure rate, 17 but 
used a lower dose (25 mg. kg-l) as sole sedation before 
suturing of lacerations. Almost all, 96%, of our patients 
were asleep or drowsy on arrival in the anaesthetic room. 
This predictability makes it a useful agent in an unpre- 
dictable population. 

It would be gratifying to sedate only those children 
who were likely to undergo difficult inductions. Unfor- 
tunately neither anxiety behaviour in the day unit nor 
in the anaesthetic room proved to be reliable indicators 
of conduct at induction. More sophisticated psychometric 
tests may have been more sensitive predictors, but are 
not practically applicable during a busy operating list. 

Obviously, from the point of view of the anaesthetist, 
it is easier to induce anaesthesia in a heavily sedated child 
than in one who vehemently resists the application of 
a face mask. 

Cultural and individual factors may influence the aes- 
thetic acceptability of rectally administered compounds. 
The rectal route of premedication has been described as 
being possibly the least disturbing method of sedating 
children, since it involves neither painful injections nor 
swallowing of suspicious potions." Among our popula- 
tion, 88% of parents expressed no preference for either 
the oral or rectal route. 

The main problem encountered with the use of rectal 
thiopentone is that of delayed discharge. The average du- 
ration of postoperative stay was 50% more for the thio- 
pentone group than for either of the other two groups. 
This was solely due to sedation, and not to any other 
confounding variable such as vomiting or pain. Although 
all patients were able to be discharged home on the day 
of surgery, 12% of parents were unhappy with the du- 
ration of sedation. Prolonged sedation has benefits since 
it permits even lengthy delays in the running of a list. 
However, a protracted hospital stay, even by a few hours, 
is an undesirable consequence. Rectal thiopentone, 25 
rag. kg -1, has been shown to provide a mean duration 
of sedation of 2.75 hr. 17 Reduction of our premeditation 
dose from 35 mg. kg -1 may enhance recovery without 
a deleterious effect on preoperative sedation. 

In conclusion, this study demonstrated that rectal thio- 
pentone provides safe sedation and leads to superior 
anaesthesia induction characteristics than does oral mi- 
dazolam in the doses used. However, the increase in hos- 
pital stay, by up to 50%, is a major drawback of this 
technique. It is possible that adjustment of the dose of 
each drug, thiopentone downwards and midazolam up- 
wards, may lead to a suitable efficacy and duration of 
stay in each case. Despite the individual disadvantages 
of each drug, the majority of parents whose children re- 
ceived either premedicant were satisfied. 
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