
ABSTRACT

Background and Objectives: The present study was conducted to assess the effects of low dose Midazolam 
with Propofol and Propofol alone during minor oral and maxillofacial surgeries; to evaluate the level of 
sedation, post-operative amnesia, and condition of the patient during surgery, patient satisfaction and 
opinion.

Material and Methods: Fifty ASA Grade I and II patients were randomly allocated into two equal groups (n = 
25 in each). The Propofol group, received Propofol bolus of 0.7mg/kg and the Midazolam + Propofol group 
received a low dose Midazolam bolus of 0.03mg/kg prior to Propofol bolus of 0.7mg/kg. Propofol continuous 
infusion of 50 microgram/kg/min was given after the bolus in both the groups.

Results: The level of sedation was better in the Midazolam + Propofol during the operative procedure. Patient 
condition was rated excellent during the operative procedure in 72% patients in the Midazolam + Propofol 
group and 60% patients in the Propofol group by the surgeon. The level of amnesia was greater in Midazolam 
+ Propofol group and statistically significant. 80% patients in the Midazolam + Propofol group and 48 % in 
the propofol alone group were well satisfied with the sedation techniques. 

Conclusion: The addition of low dose Midazolam to Propofol is a good and safe option for conscious sedation 
in minor Oral and Maxillofacial Surgeries as it produces superior quality sedation without serious 
complications.

Key words: Conscious sedation; Intravenous sedation; Propofol; Midazolam; Amnesia

INTRODUCTION

The management of fear and apprehension on the 

part of the patient undergoing surgery has been an 

integral part of patient management. 

Several minor surgical procedures performed 

under local anesthesia, subject the patient to a 

rather unpleasant experience. General anesthesia 

on the other hand demands a more specialized 

operatory setup, accurate monitoring and increases 

treatment cost. The possibility of anesthetic 

complications would be another cardinal drawback 

of general anesthesia.

The administration of local anesthetic is considered 

to be a traumatic procedure by most patients, and 

hence incites a fear of pain amongst them, 
[1, 2, 3, 4] producing fear and apprehension. These 

apprehensive patients can therefore be managed by 

inducing an altered state of consciousness in which 

a person is more relaxed and carefree than 

previously.
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Various intravenous drugs have been used over the 

past decades for conscious sedation; each one of 

them having certain advantage and disadvantage 

upon each other. The two most popular agents are 

propofol and midazolam.

Propofol has several characteristics that make it 

superior to other commonly used anesthetic agents 
[4, 5, 6, 7, 8] in outpatient Oral and Maxillofacial Surgery. 

The clearance of the drug is faster and the effective 

half-life is shorter (30 to 60 minutes). Hence, it has a 

rapid recovery of psychomotor and cognitive 
. [9, 10, 11, 12, 13, 14, 15]

functions

Midazolam is a well-established sedative agent for 

use in Oral surgery when used intravenously under 
[16]local anesthesia. It is different from other agents 

by virtue of its more rapid onset of clinical effects 
[17] and shorter duration of action. Immediate 

premedication with 2mg of IV midazolam before 

propofol infusion is known to produce increased 
[9, 18, 19]sedation, amnesia, and anxiolysis. 

The present study was designed to assess the effects 

of low dose Midazolam with Propofol and Propofol 

alone during minor oral surgical procedures to 

evaluate the level of sedation, condition of the 

patient during surgery, patient satisfaction and 

opinion and post-operative amnesia.

OBJECTIVES 

To evaluate the effects of low dose Midazolam with 

Propofol and Propofol alone during minor oral and 

maxillofacial surgeries on: 

• Level of sedation. 

• Condition of the patient during surgery. 

• Patient satisfaction and opinion. 

• Post-operative amnesia. 

METHODOLOGY

This is a prospective randomized controlled study. 

The patients who reported to Out Patient 

Department of Oral & Maxillofacial surgery, Al-

Ameen Dental College and Hospital, Bijapur 

requiring minor oral surgical procedures were 

approached to take part in the study. The minor oral 

surgical procedures included were impactions, 

apicoectomy, space infections, cyst enucleation, 

vestibuloplasty and mandibular fractures.

50 patients were randomly selected and divided 

into 2 groups. 

1. Group A (Propofol alone) 

2. Group B (Midazolam with Propofol) 

Inclusion criteria: 

• Patients who require a minor oral and 

maxillofacial surgical procedure,

• Patients who fulfill ASA (American Society of 

Anesthesiologists) grade I and grade II.

• Patients aged more than 16 years of age. 

Exclusion criteria: 

• Patients who do not fulfill ASA grade I and 

grade II.

• Patients who are on any type of psychoactive 

medication, sedatives and hypnotics.

• Patients having positive history of any 

neuromuscular, musculoskeletal and cardio-

respiratory disorders. 

• Patients known to be allergic to Propofol.

Routine investigations were done. The study was 

approved by the local ethical committee. Informed 

consent was obtained from the patients before their 

inclusion in the study. A complete medical history 

was elicited from the patient during the first 

appointment and oral  and radiographic  

examinations were completed to confirm the need 

for the surgery.

Procedure:

Before sedation, all patients were asked to complete 

the ball bearing test to evaluate their psychomotor 

function. This test was repeated at 15th, 30th, 45th, 

and 60 minutes postoperatively 

Patients in both the groups were given a bolus of 0.7 

mg/kg of propofol, followed by a continuous 

infusion of 50µg/kg/min Propofol. Patients 

assigned to group B. were given Midazolam 0.03 

mg/kg as a bolus prior to the Propofol bolus. 

After 5th minute of Propofol infusion, the local 

anesthetic was injected at the surgical site. After 
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onset of profuse local anesthesia, the operation was 

started. Throughout the study, blood pressure, pulse 

rate, respiratory rate and peripheral oxygen 

saturation were monitored non-invasively every 5 
1, 3

minutes.

The level of sedation was recorded at the 5th minute 

of sedation, the time of injection of Local anesthetic, 

during the operation and at the 5th minute 
3

postoperatively, using a five-point scoring system.  

(Table 1 and Table 2)

Sedation 

scale  

Definition  

1 
 

Fully awake and orientated. 
 

2 
 

Drowsy, eyes open. 
 

3 
 

Drowsy, eyes closed but rousable. 
 

4 Drowsy, eyes closed, rousable on mild Stimulation.

5 Unrousable on mild physical stimulation 

Table – 2 Distribution of sedation scale among the study groups at different time intervals

Table 1: Sedation scale

Time 

Group A (Propofol)  

 

Group B (Propofol + Midazolam) 

Lev 
1 

Lev 
2 

Lev 
3 

Lev 
4 

Lev 
5 

Lev 
1 

Lev 
2 

Lev 
3 

Lev 
4 Lev 5 

5th minute 
of infusion

 1 8 16 0 0 0 3 11 9 2 

During 
LA

 0
 

8
 

17
 

0
 

0
 

0
 

5
 

12
 

8
 

0
 

During 
Procedure

 
0

 

8
 

16
 

1
 

0
 

0
 

3
 

18
 

4
 

0
 

5th
 

minute 
post-op

 
17

 

8

 

0

 

0

 

0

 

11

 

14

 

0

 

0

 

0

 

 

N = Number of patients

Amnesia was evaluated at 60th minute and 1 week 

postoperatively by asking the patients whether they 

remember: 

• Injection of local anesthetic 

• The operation 

• The object that was shown at 20th minute intra 

operatively. 

• Suturing 

• Journey to the in-patient clinic. 

The condition of the patient was evaluated by the 

surgeon during the injection of local anesthetic and 

the operative procedure according to the following 
3criteria:  (Table 3)
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To evaluate the patient's opinion about sedation, a 
modified visual analogue scale (VAS) was used 
where 0 represents totally calm and relaxed, and 10 

3represents worst fear imaginable.

All side effects during sedation and post-operative 
period were recorded. One week after the operation, 
the patient was asked about the unexpected effects 
of this method as well as their opinion about it. All 
the data was collected on a proforma and tabulated. 
The results were subjected to relevant statistical 
analysis, and the conclusions drawn.

RESULTS

The sedation levels evaluated at different intervals 
of time. The level of sedation at 5th minute of 

infusion and during the injection of LA was more 
among the Midazolam + Propofol group as 
compared to the Propofol alone group and was 
statistically significant. (Table.2)

The level of sedation during the operative 
procedure was slightly more among the Midazolam 
+ Propofol group as compared to the Propofol alone 
group. 

The patient condition at the time of injection of LA 
among the Propofol group was rated good in 
13(52%) patients and poor in 5(20%) patients. In 
case of Midazolam + Propofol group, patient 
cooperation was rated excellent in 9(36%) patients 
and good in 14(56%) patients. (Table 3 and Table 4) 

Patient state  
Group A 
(Propofol)  

%  

Group B 
(Propofol + 
Midazolam)  

%  Total  

Patient calm and  cooperative  7  28.0  9  36.0  16  
Patient a little nervous and a 
little resistant to the 
procedure

 

13  52.0  14  56.0  27  

Patient is extremely nervous 
and very resistant towards 
procedure

 

5
 

20.0
 

2
 

8.0
 
7

 

Total
 

25
 

100.0
 
25

 
100.0

 
50

 Chi-square = 1.5371, df
 

= 2, P = 0.4550
 

 

Table – 3 Distribution of patient state during injection of local anesthetic among the study groups

N = Number of patients

Table 4. Distribution of patient state during the operative procedure among the study groups

Patient state  
Group A 
(Propofol)

 
%  

Group B 
(Propofol + 
Midazolam)

 

%  Total  

Patient calm and cooperative
 

15
 

60.0
 

18
 

72.0
 

33
 Patient a little nervous and a 

little resistant to the 
procedure

 

7

 

28.0

 

6

 

24.0

 

13

 
Patient is extremely nervous 
and very resistant towards 
procedure

 

3

 

12.0

 

1

 

4.0

 

4

 
Total

 

25

 

100.0

 

25

 

100.0

 

50

 
Chi-square = 1.3501, df = 2, P = 0.5090

 
 

N = Number of patients

B U J O DB U J O D Patel et al



The patient condition during the operative 
procedure among the propofol group was rated 
excellent in 15 (60%) patients, good in 7(28%) 
patients and poor in 3(12%) patients. In case of 
Midazolam + Propofol group, patient condition and 

cooperation was rated excellent in 18 (72%) 
patients, good in 6 (24%) patients and poor in 1 
(4%) patient. 

The distribution of Amnesia among the two groups 
at different time intervals is shown in (Table.5). 

Table – 5 Distribution of Amnesia among the study groups at different time intervals
during the study

Procedure  
 

Group A:Propofol  
Group B:Propofol+ 
Midazolam  

60th min  1 week  60th min  1 week  
No

 
Yes

 
No

 
Yes

 
No

 
Yes

 
No

 
Yes

 
Injection of LA

 
 

7
 

18
 

8
 

17
 

14
 
11

 
15

 
10

 
Uncomfortable situation 
during Procedure

 
 

11
 

14
 

11
 

14
 

18
 
7

 
19

 
6

 
Object shown at 20th 
minute

 
 

8

 

17

 

8

 

17

 

16

 

9

 

18

 

7

 
Suturing

 
 

12

 

13

 

12

 

13

 

14

 

11

 

15

 

10

 Shift to post op ward

 
 

1

 

24

 

1

 

24

 

2

 

23

 

2

 

23

 

 

The amnesia for the injection of local anesthesia was 
good among the Midazolam + Propofol when 
compared to propofol group at one hour and 1 week 
post-operatively and it was statistically significant. 
(p<0.05) 

The amnesia for any uncomfortable situation during 
the procedure and for object shown during the 20th 
minute was good among the Midazolam + Propofol 
group as compared to propofol group and it was 
statistically significant. (p<0.05) 

Amnesia for suturing at one hour postoperatively 
and at first week of surgery was more or less similar 
among both the groups.

Amnesia for shift to recovery room at one hour 
postoperatively and at first week of surgery was 
poor among both the study groups.

Patient's satisfaction towards the sedation 
technique is given in (Table 6).
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Table - 6 Patients?  satisfaction and opinion about the sedation among the study groups

PATIENT SATISFACTION 
(VAS 0 -10)

 

Group A 
(PROPOFOL)

 

 Group B 
(MIDAZOLAM 
+ PROPOFOL)

(totally calm and relaxed)

 
0

 

0

 
48%

 

0

 
80%1

 

0

 

2

 

2

 

1

 

2

 

3

 

11

 

16

 

4

 

8

 

48%

 

5

 

20%5

 

2

 

0

 

6

 

2 0

 

7 1

4%

0
8 0 0
9 0 0
10
(worst fear imaginable)

0 0

N= number of patients



In the Propofol alone group, 12(48%) patients and 

in the Midazolam + Propofol group, 20(80%) were 

well satisfied with the procedure (rated score 0 to 3 

out of 0-10).

In the Propofol alone group 12(48%) patients and 

5(20%) patients in the Midazolam + Propofol group 

were moderately satisfied with the procedure 

(rated score 4 to 6 out of 0-10). Only 1 patient in the 

Propofol alone group was unsatisfied.

The psychomotor function improved faster in the 

Propofol alone group but there was no significant 

difference as both the groups were discharged from 

the hospital at the same time.

DISCUSSION

Any kind of surgery incites fear and apprehension 

among the patients. A number of strategies have 

been used to reduce fear and anxiety in patients 

undergoing minor oral surgical procedures. These 

strategies includes the use of pharmacosedation, 

iatrosedation and psychosedative techniques like 
[1,20] Hypnosis. Pharmacosedation using intravenous 

[1] 
technique gained popularity in the 1960s. 

Inhalational conscious sedation using Nitrous oxide 

and Oxygen has withstood the test of time as the 

safest of all sedation techniques used in the history 
[1]

of medicine and surgery. 

However, N O is not a potent agent and is used in 2

combination with at least 20% Oxygen. Hence there 

are chances of failure to produce the desired clinical 

actions.

Intravenous techniques for conscious sedation have 

gained great popularity due to the ability to titrate 

the dose of the sedative drug according to the 
[1, 25]response of the patient.  Sedation when 

combined with local anesthesia is a safe alternative 

to general anesthesia for dental surgery. The 

advantages of this regimen are its minimal effects on 

respiratory and cardiovascular function, protective 

reflexes, and patient cooperation. Apart from this, it 

has a minimal requirement for monitoring and the 
[1, 2, 3, 4, 5]recovery is rapid. 

Conscious sedation during intraoperative Oral and 

Maxillofacial Surgery has been used to produce a 

clinical state of a relaxed, comfortable, co-operative, 

and cardiovascularly stable patient, who is able to 
[1] maintain his own airway. 

Propofol and midazolam are the most often used 

intravenous anesthetic agents in Oral and 

Maxillofacial Surgery. Propofol has been preferred 

due to its short-acting intravenous anesthetic action 

with an excellent recovery profile. Various studies 

involving continuous propofol infusion have shown 

that it maintains oxygen level and hemodynamic 

stability by avoiding peaks and valleys of bolus 
[1, 2, 3, 4, 5]administration. 

In the present study, Group A patients received 

Propofol bolus of 0.7mg/kg body weight IV followed 

by Propofol continuous infusion of 50 micro gm 

/kg/min. Group B patients received a low dose 

Midazolam bolus of 0.03mg/kg body weight and a 

Propofol bolus of 0.7mg/kg body weight IV, followed 

by Propofol continuous infusion of 50 micro gm/kg 
[3]body weight/min. 

In both the groups the sedation obtained was rated 

good. Patients were drowsy; eyes closed but 

rousable which provided an ideal condition for 

surgeon to perform surgery. The decrease in 

propofol dose requirement when it is used following 

the midazolam dose is reported in a study 
[8]conducted by Cillo JE  and others. 

The condition and cooperation of the patients under 

sedation in both the groups during the surgery was 

appreciable. The state of the patient during injection 

of Local anesthesia and procedure is given in Table 7 

& Table 8. The difference observed between both the 

groups for patient cooperation during the study was 

not statistically significant. (p>0.05)
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Midazolam is an effective anxiolytic and a good 

amnestic agent; this property has gained advantage 

so that it can be used along with propofol to produce 

synergistic action. The addition of low dose 

Midazolam prior to Propofol infusion has proven to 
[3, 9, 10, 15, 19]

reduce the dose of Propofol. 

The addition of midazolam to the propofol regimen 

decreases the propofol dose requirement while 

producing no additional consequences with respect 

to recovery characteristics, postoperative mood, 

incidence of postoperative dreams, and patient 
 [9, 18, 20]satisfaction.

In the present study, the level of amnesia was 
t hassessed at  60  minute  and one  week 

postoperatively. Patients were asked questions like 

whether they remember the injection of local 

anesthesia, any complications during surgical 
th

procedure, suturing, object shown at 20  minute 

and shifting to post operative recovery room. The 

pattern of answering questions revealed that group 

B had more amnesia than group A.

The amnesia regarding injection of  LA,  
uncomfortable situation during the operative 

th
procedure and the object shown at the 20  minute 
between the two groups was statistically significant 

that 60  minute (P=0.045) and 1 week post 
operatively (P=0.047).

Cillio J E reported that the amnestic effect is 
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Table 7: Distribution of patient state during injection of local anesthetic among the study groups

Patient state  Group A 
(Propofol)  

%  Group B 
(Propofol + 
Midazolam)

 

%  Total  

Patient calm and 
cooperative.

 

7
 

28.0
 

9
 

36.0
 

16

Patient a little nervous and 
a little resistant to the 
procedure.

 

13

 
52.0

 
14

 
56.0

 
27

Patient is extremely nervous 
and very resistant towards 
procedure.

 

5

 

20.0

 

2

 

8.0

 

7

Total 25 100.0 25 100.0 50
Chi-square=1.5731, df=2, P = 0.4550

N= Number of patients

Table 8: Distribution of patient state during the operative procedure among the study groups

Patient state  Group A 
(Propofol)  

%  Group B 
(Propofol + 
Midazolam) 

 

%  Total  

Patient calm and 
cooperative. 

 

15 
 

60.0 
 

18 
 

72.0 
 

33 
 

Patient a little 
nervous and a little 
resistant to the 
procedure. 

 

7 

 

28.0 

 

6 

 

24.0 

 

13 

 

Patient is extremely 
nervous and very 
resistant towards 
procedure. 

 

3 

 

12.0 

 

1 

 

4.0 

 

4 

 

Total 

 

25 

 

100.0 

 

25 

 

100.0 

 

50 

 

Chi-square=1.3501, df=2, P = 0.5090

 

 

N = Number of patients



8 independent of the sedative effect. However, the 
amnesia was greater in midazolam group than 

3
Propofol group.  These results are in concurrence 

[21]
with the study of Rodrigo  on patients who 
received Midazolam (30%) and Propofol (24%) and 
a similar study conducted by Kucukyavuz Z. and 

[3]Cambazoglu M.  

Patient's satisfaction towards the sedation 
technique was measured using a modified Visual 
Analog Scale (VAS). In this study, the patient 
satisfaction was high towards the technique 
employed for sedation in both groups. Most of the 
patient had no problem in undergoing surgery with 
similar sedation technique in the future. Only one 
patient who underwent surgery with Propofol was 
not satisfied with the sedation technique. The 
results of the present study concur with similar 
study conducted by Kucukyavuz Z and Cambazoglu 

[3]M .

In the present study, the increased amnestic effect of 
Midazolam has made it advantageous over Propofol 
alone. However, the doses of both the groups used 
had least cardiovascular and respiratory effects and 
healthy patient cooperation leading to better 
operating conditions.

CONCLUSION

Based on the results of this study, the administration 
of low dose Midazolam prior to the infusion of 
Propofol improved the quality of sedation. There 
were no major differences in the hemodynamic and 
respiratory parameters between the two groups. 
The study also demonstrated that when Midazolam 
was used with Propofol, the recovery time and 
discharge time were not prolonged. 

The addition of Midazolam to Propofol provides a 
better quality of sedation which is satisfactory to 
both the patient and the surgeon. It produces good 
amnesia, which is advantageous in that the patient 
forgets unpleasant events. The psychomotor 
function improved faster in the Propofol group but 
there was no significant difference as both the 
groups were discharged from the hospital at the 
same time. 

Hence we conclude that the addition of low dose 
Midazolam to Propofol is a good and safe option for 
conscious sedation in minor Oral and Maxillofacial 

Surgeries as it produces superior quality sedation 
without serious complications.
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