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Abstract: The optimal administration time for intramuscular 
injection of midazolam as premedication was studied. Sixty 
patients ranging in age from 40 to 65 were included. A com- 
bination of atropine 0.3-0.5 mg and midazotam 0.08 mg.kg -1 
was given to four groups of 15 subjects each in intramuscular 
injections 45, 30, 15 rain, and immediately before entering the 
operating room. Blood pressure, heart rate, respiratory rate, 
depression of the root of the tongue, eyelash reflex, degree of 
sedation, and amnestic effect at the time of arriving the oper- 
ating room were compared among the groups. There was no 
difference among the groups in blood pressure, heart rate, and 
respiratory rate. The depression of the root of the tongue, 
disappearance of verbal response, and eyelash reflex were 
found in the 30- and 45-min groups. The degree of sedation 
and amnestic effect were good except for the group who re- 
ceived midazolam immediately before entering the operating 
room. From the above results, intramuscular injection of 
midazolam 0.08 mg.kg -1 with atropine 0.3-0.5 mg is con- 
sidered best when administered 15 min before entering the 
operating room. 
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Introduction 

Because midazolam is water soluble [1] and has low 
tissue irritability, intramuscular injection causes little 
pain [2]. In addition to the excellent quality of sedation, 
midazolam is short-acting and has an amnestic action 
[3]. It is frequently used as premedication [4-6]. How- 
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ever, its reported administration time varies from 
30 min to I h before entering the operating room [4-8]. 
We studied the optimal time for intramuscular injection 
of midazolam as premedication. 

Patients and methods  

Sixty patients for elective surgery ranging in age from 40 
to 65 years who had no hepatic, renal, circulatory, or 
respiratory abnormalities were randomly divided into 
four groups according to the administration time of 
midazolam. The study protocol was approved by the 
Institutional Ethics Committee. Informed consent was 
obtained from each patient. As the premedication, atro- 
pine 0.3-0.5 mg and midazolam 0.08 mg.kg -1 were in- 
jected intramuscularly at the following times: group 0, 
immediately before entering the operating room; group 
15, 15 min before entering the operating room; group 
30, 30 rain before entering the operating room, and 
group 45, 45 min before entering the operating room. 

After  arriving in the operating room all patients were 
inserted with an intravenous line. The patients receiving 
general anesthesia were given an oxygen mask and in- 
duced with thiamylal 5 mg.kg -~ and maintained with 
sevoflurane 1.0-2.0% and nitrous oxide 2 l-min i in 
oxygen 3 1.min -1. In the patients receiving spinal anes- 
thesia, lumbar puncture was performed at the L4-5 
intervertebral space and no sedatives were given during 
anesthesia. 

Blood pressure and heart  rate were examined before 
administering the premedication and at the time of 
arriving in the operating room. Respiratory rate, de- 
pression of the root  of the tongue, eyelash reflex, and 
the degree of sedation were studied on arrival in the 
operating room. Blood pressure and heart  rate were 
measured with the patient in the supine position by 
pressure cuff and electrocardiogram, respectively. The 
depression of the root of the tongue was judged by 
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snoring. In addition, as a test of memory  after adminis- 
tration of premedicat ion (anterograde amnestic action), 
we asked the patients on the morning after surgery if 
they r emembered  being brought  f rom the ward to the 
operating room, secured with intravenous line, given an 
oxygen mask, or given a spinal puncture. The degree of 
sedation was evaluated on the six-step scale which had 
been used previously [9] and indicated in scores as 
follows: 1, complete  sleep (without response to verbal  
command);  2, sleep (with reaction to verbal  command);  
3, calm without any complaint  or body motion; 4, calm 
with small complaint  or body motion; 5, not calm with a 
lot of complaint  or body motion; and 6, excited with 
many  complaints or body motions. 

All data are expressed as mean  +_ standard deviation 
(SD). For statistical analysis, the X 2 test was used for 
age, body weight, sex, kinds of anesthesia, and the num- 
ber of patients with m em ory  disturbance. One-way 
analysis of variance followed by Student 's  t-test was 
used for other data. A P value less than 0.05 was con- 
sidered statistically significant. 

Resul ts  

No difference was found among the groups in terms of 
age, body weight, sex, anesthetic method (general or 
spinal), duration of surgery and anesthesia, and atro- 
pine dosage administered (Table 1). 

No Significant difference was found among the four 
groups on blood pressure before premedicat ion and at 
the t ime of arriving in the operating room (Table 2). No 
hypotension or hypertension that required t rea tment  
was found in any case. 

Although no significant difference was found among 
the four groups on the heart  rates before pre- 
medication, those of group 45 were significantly 
higher than those of group 0 on arrival in the operat-  
ing room (Table 2). There  was no arrhythmia,  
tachycardia, or bradycardia that required t rea tment  in 
any case. 

The respiratory rates on arrival in the operating room 
for group 30 were significantly lower than for the other 
three groups as indicated by the number  of respirations 
per  minute as follows: group 0, 16.9 ___ 2.8; group 15, 
18.1 _+ 2.3; Group  30, 14.9 _+ 3.3; and Group  45, 17.9 _+ 
2.4. Depression of the root  of the tongue on arrival in 
the operat ing room was found only in three cases in 
Group 45. None of the patients needed respiratory 
support.  

The number  of cases who had no eyelash reflex was 
zero for groups 0 and 15, two for group 30, and six for 
group 45. The number  of cases who had no reaction to 
verbal  commands  was zero for groups 0 and 15, one for 
group 30, and three for group 45. The degree of seda- 
tion was significantly higher (lower scores) for groups 
15, 30, and 45 compared  with group 0. In  addition, 

Table 1. Patient background 

Group 0 Group 15 Group 30 Group 45 

Age (years) 
Body weight (kg) 
Sex (male/female) 
Anesthesia (general/spinal) 
Duration of surgery (rain) 
Duration of anesthesia (min) 
Atropine dosage (rag) 

52.4 + 7.6 53.9 +_ 6.9 50.5 _+ 7.4 54.7 -+ 5.8 
60.7 _+ 5.7 61.7 _+ 10.4 57.1 -+ 5.6 58.1 -+ 6.7 

8/7 9/6 5/10 10/5 
8/7 9/6 11/4 12/3 

178.3 +- 104.6 142.7 _+ 92.3 151.0 +- 88.1 177.3 + 79.8 
241.7 _+ 125.0 205.0 _+ 101.1 222.0 +_ 110.0 240.0 - 98.6 

0.45 _+ 0.08 0.44 _+ 0.08 0.41 -+ 0.09 0.45 + 0.08 

All values are mean _+ SD. 

Table 2. Blood pressure and heart rate 

Group 0 Group 15 Group 30 Group 45 

Blood pressure (mmHg) 
Systolic pressure 

Before premedication 117 _+ 17.6 
On arrival in operating room 121 + 15.0 

Diastolic pressure 
Before premedication 74 +_ 9.4 
On arrival in operating room 69 -+ 10.3 

Heart rate (beats.min -1) 
Before premedication 72 -+ 6.7 
On arrival in operating room 77 _+ 8.9 

124 _+ 16.5 115 _+ 7.5 121 -+ 17.7 
114--+ 12.8 113 + 14.6 121 + 18.2 

77 _+ 11.6 74 _+ 9.7 79 --+ 13.6 
72 +_ 10.9 71 _+ 9.6 74 --+ 13.2 

74 -+ 10.3 72 --+ 10.4 75 +- 5.6 
82 _+ 11.4 87 -+ 24.2 86 + 12.7" 

All values are mean +_ SD. 
* P < 0.05 compared with group 0. 
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Table 3. Degree of sedation and memory 

13 

Group 0 Group 15 Group 30 Group 45 

Score of sedation (mean _+ SD) 3.0 -+ 0.97 
Number of cases who had no memory of: 

Moving from the ward to 2 
the operating room 

Securing intravenous line 6 
Having oxygen mask or spinal puncture 12 

2.3 2 0.47* 2.3 • 0.60* 2.1 • 0.72* 

8 12" 12" 

14" 12 13" 
14 12 13 

* P < 0.05 compared with group 0. 

group 45 had significantly lower scores than group 15 
(Table 3). 

The number of patients who had no memory of arriv- 
ing in the operating room was significantly higher in 
groups 30 and 45 than in group 0. The number of pa- 
tients who had no memory of a secured intravenous line 
was significantly higher in groups 15 and 45 than in 
group 0. For the number of cases with no memory of 
having an oxygen mask or a spinal puncture, there was 
no difference among the four groups (Table 3). 

Discussion 

The objective of premedication is to decrease anxiety, 
and pain or secretion. To decrease anxiety and pain, 
sedatives are often used. Previously, hydroxyzine, 
which has a hypnotic action, has been used frequently. 
However, it has tissue irritability [2], it causes pain when 
intramuscularly injected, and flares are often found at 
the site of injection. On the contrary, midazolam, which 
has less tissue irritability, as now frequently used for 
premedication in addition to having an anterograde 
amnestic action [4-6]. 

Because midazolam has a strong sedative action, 
administration at the wrong dosage or time increases 
the risk of respiratory or circulatory suppression result- 
ing from oversedation. Several reports were found on 
the optimal dose for intramuscular premedication of 
midazolam such as 0.05 mg-kg -1 [10], or 0.07-0.10 mg. 
kg -~ [2,3,8]. Most of those reports took a sufficient seda- 
tion for the index of effectiveness. We are now examin- 
ing the optimal dose by taking safety into consideration. 
In the present study, we kept the dose constant to 
isolate the effects of administration time. In this study, 
we might have used a slightly greater dose (0.08 mg. 
kg -1) because the patients we chose were of a rela- 
tively younger age, between 40 and 65, who had no 
complications. 

Midazolam is usually injected intramuscularly 30 min 
to 1 h before surgery [4-8]. However, it is reported that 
midazolam is quickly absorbed when intramuscularly 
injected and reaches a peak blood concentration 20- 
45 min after injection [11]. The sedative effect is said to 

appear clinically 5-10 min after injection [12], reach a 
peak at 30-40 rain, and to be maintained for about 
60 min [3,6,13]. From these facts, if it is administered 
60 min preoperatively, the peak effect is obtained be- 
fore arriving in the operating room. In most hospitals in 
Japan, the premedication is administered in the ward, 
and patients are not under sufficient supervision after 
premedication. Thus, the risk of respiratory or circula- 
tory suppression will be increased if the maximum effect 
is obtained in the ward. Therefore, we excluded the 
60-min preoperative administration from this study. 

Wong et al. [14] reported that they found a significant 
decrease in blood pressure after 2-3 mg of midazolam 
injection, but usually the circulatory change is small 
after intramuscular injection of midazolam [3,15]. From 
the present results, with relatively large amounts of 
midazolam administered, no change was observed in 
the circulatory system, although this may have been 
because we used subjects younger than those reported 
by Wong et al. and we combined midazolam with 
atropine [3]. 

With regard to respiration, we could not check oxy- 
gen saturation or arterial oxygen tension. Although 
group 30 showed significantly lower respiratory rates 
than the other three groups, this was not considered to 
be problematic because none of the patients needed 
respiratory support in this study. However, depression 
of the root of the tongue was found in three patients in 
group 45. In all of these three cases, there was no re- 
sponse to verbal commands nor was there an eyelash 
reflex. In addition, the arterial oxygen saturation 
might have decreased in all these cases, as in Akatsuka's 
report [16]. Therefore, administration of premedication 
45 min before entering the operating room is potentially 
dangerous. 

In group 30, there was one case who had no reaction 
to verbal command and two cases who had no eyelash 
reflex. There was no difference between groups 15 and 
30 on the degree of sedation and the amnestic action 
after securing the intravenous line. The only time at 
which group 15 had better memory recall than group 30 
was on arrival in the operating room. However, since 
patients were completely satisfied that they had no 
memory after the intravenous line was secured, it was 
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c o n s i d e r e d  tha t  t he re  was no  d i f fe rence  in e f fec t iveness  
b e t w e e n  groups  15 and  30. The re fo re ,  when  cons ide r ing  
the  safe ty  and  effect  of  p r e m e d i c a t i o n ,  a d m i n i s t r a t i o n  
at  15 rain be fo re  en te r ing  the  o p e r a t i n g  r o o m  is con-  

s ide red  op t imal .  
In  s u m m a r y ,  we have  s tud ied  the  op t ima l  admin i s t r a -  

t ion t ime  of  i n t r amuscu l a r  in jec t ion  of  m i d a z o l a m  

as p r e m e d i c a t i o n .  W h e n  admin i s t e r ing  m i d a z o l a m  
0.08 mg.kg  1 in c o m b i n a t i o n  wi th  a t r o p i n e  0 .3 -0 .5  mg  
to pa t i en t s  4 0 - 6 5  yea r s  of  age  who  have  no  compl i ca -  
t ions,  it  is cons ide r ed  op t ima l  15 min  b e f o r e  en te r ing  
the  o p e r a t i n g  room.  
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