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ABSTRACT 
INTRODUCTION: Dental anxiety is a global problem in pediatric dentistry. Moderate sedation is an acceptable option for uncooperative 
preschoolers dental patients. 
OBJECTIVES: To compare midazolam (MDZ), dexmedetomidine (DEX) and their combination (DEX/MDZ) as sedative drugs for 
preschoolers undergoing dental treatment regarding onset, duration and safety of sedation. 
MATERIALS AND MERTHODS: The study was a three-arm randomized clinical trial with a parallel design. Seventy-two healthy 
uncooperative preschoolers were selected from the Faculty of Dentistry, Alexandria University, Egypt. The participants were randomly allocated 
into, control group received 0.5mg/kg MDZ, study group I received 5µg/kg DEX, and study group II received 0.3mg/kg MDZ followed by 
3µg/kg DEX. Each child received quadrant treatment. Time until optimum sedation and recovery were recorded. Vital signs were recorded 
throughout the treatment session. 
RESULTS:  
All children were comparable regarding demography, physical status and baseline vital signs (blood pressure, heart rate, and oxygen saturation). 
There was a statistically significant difference regarding onset and duration of the effect of sedative drugs (P=<0.001). Dexmedetomidine had the 
most delayed onset of action (17.08 ± 5.88 min), while DEX/ MDZ had the longest duration of action (68.13 ± 17.12). There was a significant 
decrease in blood pressure throughout the sedation session for all children. Children who were sedated with DEX and DEX/MDZ had a 
significant decrease in heart rate than children sedated with MDZ.  No statistically significant effect of drugs on oxygen saturation levels was 
recorded. 
CONCLUSIONS: 
Midazolam, Dexmedetomidine and their combination are safe drugs during moderate sedation for children undergoing dental treatment.  
The protocol of the study was registered and posted on the ClinicalTrials.gov public website. ClinicalTrials.gov Identifier: NCT03827408. 
KEYWORDS: Midazolam, Dexmedetomidine, Moderate sedation, Dental sedation, Preschool children. 
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INTRODUCTION 
Dental fear and anxiety are widely recognized problems 
affecting young children, and are considered the global 
barrier in pediatric dentistry (1). However, the oral health of 
young children specially preschoolers can have a significant 
effect on their wellbeing and their families welfare, and 
affect their quality of life (2). A debate always exists over 
the best behavioral management technique used with them, 
since the basic behavior management techniques may not 
offer the efficiency and safety required (3).  Moderate 
sedation is considered an option for treating preschoolers (3, 
4) . The best results would  be obtained by selecting the 
lowest dose of the drug with the highest therapeutic index, 
and a wide safety margin (5). This would involve 
understanding of the pharmacodynamics and 
pharmacokinetics of the sedative drug used, careful pre-

sedation airway evaluation, and appropriate monitoring and 
emergency equipment (5).  

Midazolam is a short-acting benzodiazepine, and 
one of the classical pediatric procedural sedative drugs (6). It 
is an effective anxiolytic, muscle relaxant, and amnesic drug 
(7). The effective dose of MDZ is between 0.25-0.5mg/kg in 
children (7). Lately, DEX has been introduced clinically for 
procedural sedation (8). Dexmedetomidine has anxiolytic, 
sympatholytic, and analgesic effects (6, 8). An important 
feature of DEX-based sedation is to maintain spontaneous 
ventilation (6). This makes DEX an interesting safe 
alternative sedative drug (6, 9). The most clinically effective 
dose of DEX is 5 µg/kg (10).  

In a systematic review by Barends et al. (6),  
comparing the efficacy and safety of DEX and MDZ when 
used for procedural sedation, DEX had advantages over 
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MDZ in terms of sedation level, and analgesia. However, the 
few studies makes it difficult to conclude and approve the 
exclusive usage of DEX for any type of dental procedures(6) 
. The onset time of MDZ is 10–15 minutes (11), with highest 
plasma level is reached after 30 minute (7). This would 
allow an average of 30 minutes work which is suitable for 
dental procedural sedation (7). Moreover,  the  short half-life 
of MDZ decreases the hangover effects when used as a sole 
sedative drug (11). Kumari et al. (12), concluded that oral 
MDZ had faster onset of sedation to oral DEX. Similarly, 
Oriby et al. (13), found that premedication with intranasal 2 
µg/kg DEX was a rapid and effective alternative in children 
undergoing dental rehabilitation when compared to 
0.2mg/kg intranasal MDZ. The onset of sedation for 
intranasal DEX was between 20-40 min and significantly 
longer than intranasal MDZ, which was around 10-25 min, 
but intranasal DEX allowed for significantly shorter time for 
induction when used as premedication than intranasal MDZ 
(14).  

In dentistry, the addition of MDZ to DEX may be 
an appropriate combination (15). To our best knowledge, 
few studies were conducted on pediatric dental sedation 
using nebulized MDZ versus DEX and a combination of 
both drugs. The study aims to evaluate and compare 
nebulized MDZ, DEX and their combination as procedural 
sedative drugs for preschoolers undergoing dental treatment 
in terms of onset and duration of sedation and safety in 
terms of vital signs. The null hypothesis would be that there 
is no difference between the effect of MZD, DEX, or their 
combination regarding the onset, duration and safety during 
sedation for preschool children. 
 
MATERIALS AND METHODS 
Ethical approval for the study was obtained from the Dental 
Research Ethics Committee, Faculty of Dentistry, 
Alexandria University (IRB 00010556 – IORG 0008839) 
and registered on clinicaltrials.gov (Trial ID: 
NCT03827408). Parents of all children were asked to 
provide an informed written consent for the procedure and 
publication, after thorough explanation of the study aims. 
The study was a three-arm randomized clinical trial with a 
parallel design following the CONSORT guidelines (16). 
The PICO question was: do pre-schoolers undergoing 
procedural sedation (Population: P) with Midazolam 
(Intervention: I), compared to Dexmedetomidine or their 
combination (Comparison: C) show better onset, duration of 
sedation, and safety (outcome: O)?  

The study was conducted on preschoolers (aged 4-6 
years) attending the outpatient clinic of the  Pediatric 
Dentistry and Dental Public Health Department, Faculty Of 
Dentistry, Alexandria University, in whom all basic 
behavior guidance techniques had failed in providing 
essential dental care.  The sample size was calculated using 
Gpower version 3.1.9.2 (17). Based on the primary outcome 
from a previous study by Zanaty & Metainy (1). A sample 
size of 24 per group (number of groups = 3) was the 
minimum enough required sample.  

Eighty-five children were examined for eligibility; 
seventy-two were selected and were randomly divided into 
three groups.  The study included 44 males and 28 females.  

Healthy preschoolers classified according to American 
Society Anesthesiologists Physical Status Classification  
(ASA I or II physical status) (18), with no previous dental 
experience (19) were enrolled in the study. Children 
participated showed definitely negative and negative 
behavior according to Frankl behavior rating scale ( score 1 
or 2) (20), who required dental intervention under local 
anesthesia for not more than 30 minutes (21).  Those who 
had a history of neurological or cognitive alterations (21), or 
mouth breathers (21) were excluded. Then children who 
were enrolled in the study were randomly assigned to one of 
the three groups using a computer generated list of random 
numbers. Allocation was performed by using permuted 
block technique, where allocation ratio is intended to be 
equal.  

The study was a triple blind, the researcher, 
statistician and participants were blind, only the supervisor 
and the anaesthesiologist were aware of the allocation group. 
Children enrolled in the study were sedated using a 
nebulizer, where control group received 0.5 mg/kg MDZ, 
study group I received 5 µg/kg DEX, and study group II 
received 3µg/kg DEX followed by 0.3 mg/kg MDZ. The 
procedural sedation sessions took place at the “Special 
Needs Clinic” of Pediatric Dentistry and Dental Public 
Health Department.  

On the day of sedation, patients were scheduled to 
arrive one hour before treatment, to assess the health of the 
child, and to ensure compliance with the pre-sedation 
instructions (22). Child’s body weight and baseline vital 
signs were recorded. According to the randomization plan, 
the drugs planned to be used during the procedural session 
were freshly prepared from parenteral forms. The proper 
designated drug dosage; calculated from the body weight 
were diluted into equal final volume by adding distilled 
water (23), and divided equally into two identical insulin 
syringes to maintain operator blinding. In case of using a 
single sedative drug “0.5 mg/kg MDZ (24), or 5 µg/kg DEX 
(10)”, the dosage was divided into two syringes.  In case of 
combing two sedative drugs “3 µg/kg DEX followed by 0.3 
mg/kg MDZ.(25)”, each drug was loaded in a different 
syringe. Dexmedetomidine was loaded in syringe 1, to be 
nebulized first, and MDZ was loaded in syringe 2.  

Once satisfactory sedation level was reached 
(according to Wilton et al sedation scale) (26) the time of 
onset of sedation was recorded (27),  and the dental 
operative treatment was started. All vital signs including 
systolic blood pressure (SBP), diastolic blood pressure 
(DBP), heart rate (HR), and oxygen saturation (SaO2) were 
monitored and recorded at baseline, after nebulizing first 
drug dosage, after nebulizing second drug dosage, and 
before discharge (28). The safety of each drug was assessed 
according to the effect on vital signs (28). After the  
completion of the operative dental procedures, the child was 
monitored for recovery and discharge criteria according to 
American Academy of Pediatric Dentistry (AAPD) 
guidelines (22),  the time of the duration of sedation was 
recorded (27). Before discharge, postoperative care 
instructions concerning the dental operative procedure were 
given to the parents.  The parents were instructed to assist 
the child during walking and to observe the child during the 
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rest of the day (4), After 24 hours:  Parents were contacted 
via telephone to check upon the child regarding the post-
operative effects of sedation. 

The study outcomes were (i) Onset of Sedation:  
the time recorded from drug administration until the onset of 
optimum sedation stage (27).  (ii) The duration of sedation: 
the time was recorded from onset of optimum sedation stage 
until the time of meeting the discharge criteria (27) . (iii) 
Safety of sedative drugs  in terms of vital signs including 
(HR, SaO2, SBP, and DBP) recorded at baseline, after 
nebulizing first drug dosage, after nebulizing second drug 
dosage, and before discharge (28). 

 
STATISTICAL ANALYSIS: 
  Statistical analysis was carried out using The Statistical 
Package for the Social Sciences (SPSS for windows, version 
23.0, Inc. Chicago, IL, USA). Significance level was set at 
the 5% level. Descriptive statistics were displayed as mean, 
standard deviation for quantitative variables; Normality was 
checked for all variables using descriptive statistics, and 
Kolmogorov–Smirnov test of normality. Mean and Standard 
Deviation (SD) were calculated for all quantitative variables. 
One-way ANOVA test was used to compare age among the 
3 study groups. Dichotomous variables were compared 
among the 3 groups using Chi square test (gender). For 
quantitative non-normally distributed variables (onset and 
duration of sedation), Kruskal – Wallis Test was used to 
compare the 3 groups followed by post-hoc tests with 
multiple comparisons using Bonferroni adjustment for 
significant differences. Repeated measures ANOVA were 
used for comparing variables among the 3 study groups at 
different time points (Systolic blood pressure, diastolic 
blood pressure, heart rate, and oxygen saturation).  
 
RESULTS 
All children enrolled in the study completed the protocol, A 
CONSORT diagram showing the study protocol after 24 
hours follow-up is presented in Figure 1. The groups were 
comparable in terms of demographic data, type and duration 
of treatment (Tables 1 and 3). There was no statistically 
significant difference between the three groups regarding 
age and sex (P= 0.06, 0.47, Table 1). Each child received 
quadrant treatment; type and duration of treatment were 
comparable for all groups (Table 1). The vital signs (SBP, 
DBP, HR, SaO2 ) for all children were comparable at 
baseline (Table 3).   

Both the onset and duration of the effect of sedative 
drugs showed a statistically significant difference 
(P=<0.001, Table 2). Dexmedetomidine had significantly 
delayed onset of action with a mean time of (17.08 ± 5.88 
min) than MDZ (11.88 ± 5.48 min) and DEX/MDZ (8.33 ± 
4.34 min) (Table 2). The combination of DEX/MDZ had the 
longest duration of action (68.13 ± 17.12) compared to MDZ 
(38.33 ± 14.50 min) and DEX (48.33 ± 15.30 min) (Table 
2). 

As for the blood pressure (SBP, DBP) there was a 
statistically significant effect of time rather than drug type 
within three groups (P <0.001, Table 3). A significant 
decrease in SBP throughout the sedation session was 
detected (P<0.001, Figure 2a). Similarly, there was a 

significant decrease DBP throughout the sedation session 
(P<0.001, Figure 2b.) But there was no statistically 
significant effect of drug type on neither SBP nor DBP 
(P=0.64, 0.31, Table 3). 

As well as there was no statistically significant 
difference neither between the baseline and postoperative 
mean SBP (102.04 ±10.25, 103.25 ± 7.02, 104.54 ± 8.27) 
(100.75 ± 9.96, 102.50 ± 8.90, 108.17 ± 15.17) nor baseline 
and postoperative DBP (65.71 ± 8.63, 69.54 ± 7.18, 68.33 ± 
7.87) (64.71 ± 7.82, 64.63 ± 6.45, 68.04± 9.56) respectively 
among three groups (Table 3). 

Regarding the heart rate, there was a significant 
decline in HR detected through the sedation sessions. Both 
time and drug type had statistical significant effect on the 
mean HR (P<0.001, Table 3, figure 3) As for oxygen 
saturation, there was no statistically significant difference 
for the effect of neither time nor sedative drug on the 
percentage of O2 saturation during the sedation session 
(Table 3). 
 

 
Figure 1:  
CONSORT diagram showing the study protocol after 24 
hours follow-up. 
MDZ: Midazolam 
DEX: Dexmedetomidine 
DEX/MDZ: Dexmedetomidine-Midazolam combination 
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Figure 2a:  
Comparison of the effect of sedative drugs on systolic blood 
pressure among study groups. 
MDZ: Midazolam 
DEX: Dexmedetomidine 
DEX/MDZ: Dexmedetomidine-Midazolam combination 
 

 
Figure 2b: 
comparison of the effect of sedative drugs on diastolic blood 
pressure among study groups. 
MDZ: Midazolam 
DEX: Dexmedetomidine 
DEX/MDZ: Dexmedetomidine-Midazolam combination 

 
Figure 3:  
Comparison of the effect of sedative drugs on heart rate 
among study groups. 
MDZ: Midazolam 
DEX: Dexmedetomidine 
DEX/MDZ: Dexmedetomidine-Midazolam combination 

Table1: Demographic data, and type of treatment among 
study groups: 

 MDZ  DEX  DEX/M
DZ  

Test 
Valu
e 
P 
Valu
e 

Age (mean ± SD) 4.08 ± 
0.41 

4.33 ± 
0.52 

4.40 ± 
0.47 

£= 
2.99 
0.06 

Gender 
(n = 
24) 

Males 14 
(58.3%) 

13 
(54.
2%) 

17 
(70.8%) X2= 

1.52 
0.47 Females 10 

(41.7%) 

11 
(45.
8%) 

7 
(29.2%) 

Type of 
treatme
nt 
(n = 
24) 

Restoratio
ns 

4 
(16.7%
) 

5 
(20.8%
) 

4 
(16.7%) 

F 
=0.2
4 
0.91 

Stainless 
steel 
crown 

2 
(8.33%
) 

0 (0%) 1 
(4.16%) 

F 
=0.6
6 
0.35 

Pulpotom
y 
/stainless 
steel 
crown 

22 
(91.67
%) 

24 
(100%
) 

24 
(100%) 

X2= 
4.11 
0.13 

Extraction 
4 
(16.6%
) 

3 
(12.5%
) 

5 
(20.83%) 

F 
=1.9
0 
0.74 

X2: Chi square Test 
F: Fisher exact test 
£: One-way ANOVA 
*Statistically significant at P value ≤0.05. 
MDZ: Midazolam 
DEX: Dexmedetomidine 
DEX/MDZ: Dexmedetomidine-Midazolam combination 
 
Table 2: Onset and duration of sedation among study groups 

 MDZ  DEX DEX/MD
Z  

Test 
Value
£ 
P 
Value 

Onset 
time 
(min) 

11.88± 
5.48 a 

17.08 
±5.88 b 

8.33 ± 
4.34  a 

22.88 
<0.00
1* 

Durati
on 
time 
(min) 

38.33±1
4.5 a 

48.33±15
.3b 

68.13±17
.12 c 

34.00 
<0.00
1* 

 
£: Kruskal - Wallis Test. 
*Statistically significant at P value ≤0.05. 
a,b,c Different letters denote statistically significant 
difference between groups using Bonferroni adjustment for 
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multiple comparisons. 
MDZ: Midazolam 
DEX: Dexmedetomidine 
DEX/MDZ: Dexmedetomidine-Midazolam combination 
 
Table 3: Systolic and diastolic blood pressure, heart rate and 
oxygen saturation throughout the sedation session among 
study groups: 

VITA
L 
SIGN
S 

 MDZ  DEX  DEX/MD
Z  

Test ¥ 
P 
Value 

Mean 
SBP ± 
SD 

Baseline 
102.0
4 ± 
10.25 

103.25 ± 
7.02 

104.54 ± 
8.27 

 
0.45 
0.64 

After 1st 
drug dosage 

98.13 
± 
9.44 

97.46 ± 
6.42 

100.46 ± 
7.72 

After 2nd 
drug dosage 

96.67 
± 
8.83 

93.33 ± 
6.96 

90.67 ± 
7.52 

Postoperati
ve 

100.7
5 ± 
9.96 

102.50 ± 
8.90 

108.17 ± 
15.17 

 Test ¥ 
P Value 

38.59 
<0.001*  

Mean 
DBP 
± SD 

Baseline 
65.71 
± 
8.63 

69.54 ± 
7.18 

68.33 ± 
7.87 

1.21 
0.31 

After 1st 
drug dosage 

62.96 
± 
7.68 

66.63 ± 
6.75 

63.42 ± 
6.10 

After 2nd 
drug dosage 

61.00 
± 
6.37 

63.83 ± 
7.30 

58.21 ± 
5.12 

Postoperati
ve 

64.71 
± 
7.82 

64.63 ± 
6.45 

68.04 ± 
9.56 

 Test ¥ 
P Value 

22.37 
<0.001*  

Mean 
HR ± 
SD 

Baseline 
103.1
3 ± 
9.45 

100.08±10.
60 

103.33 ± 
9.95 

25.56 
<0.001
* 

After 1st 
drug dosage 

95.58 
± 
6.76 

88.29 ± 
8.36 

92.08 ± 
7.38 

After 2nd 
drug dosage 

91.58 
± 
10.45 

67.46 ± 
7.39 

69.25 ± 
12.88 

Postoperati
ve 

98.38 
± 
18.73 

72.29 ± 
12.85 

101.00 
±19.63 

 Test ¥ 
P Value 

14.88 
<0.001*  

Mean 
SaO2 
± SD 

Baseline 
97.92 
± 
1.25 

96.83 ± 
2.68 

97.58 ± 
1.25 

0.30 
0.74 

After  1st 
drug dosage 

97.75 
± 
1.51 

97.79 ± 
1.32 

97.25 ± 
1.82 

After 2nd 
drug dosage 

97.83 
± 
1.09 

97.63 ± 
1.58 

97.96 ± 
1.40 

Postoperati
ve 

97.54 
± 
1.38 

97.92 ± 
1.10 

97.71 ± 
1.76 

 Test ¥ 
P Value 

0.91 
0.42  

 
¥ : Repeated measures ANOVA 
*Statistically significant at P value ≤0.05 
MDZ: Midazolam 
DEX: Dexmedetomidine 
DEX/MDZ: Dexmedetomidine-Midazolam combination 
 
DISCUSSION: 
Moderate sedation is used as an adjunct to basic behavior 
management techniques to control children’s anxiety during 
dental sessions. Sedation using MDZ, DEX, and DEX/MDZ 
were found to be safe and effective during dental treatment 
for preschool children. Dental behavioral problems are the 
most common obstacle for treating pediatric dental patients. 
Most  preschool children  do not co-operate in the dental 
clinic (19),  as they  are less able to express their fears and 
anxieties (2). Gaining the child’s cooperation during dental 
procedure is challenging, and requires various behavioral 
management strategies (29). Midazolam had always been the 
favored drug for pediatric dental sedation, because of its 
relative safety at therapeutic doses (25) . However, DEX use 
in moderate sedation had been gaining momentum, for its 
sedative, anxiolytic and analgesic effect (6). In the year 
2017,Cozzi et al. (30) suggested that 
DEX was a safe sedative for children and infants since it has 
sympatholytic properties, it induces minimal respiratory 
depression and mild effect on heart rate. The combination of 
sedative agents should be viewed as a balancing technique to 
produce a maximum result with minimum risk of 
complication (25).  The use of  combination of DEX and 
MDZ  for children had shown an increase in the efficacy of 
DEX and decreasing the risk of respiratory depression that 
might be associated with MDZ (30).  

The early onset of sedation and its maintenance till 
safe recovery are important characteristics of sedative agents 
(31). In the present study, the combination of DEX/MDZ 
had the most rapid onset and the longest duration of action 
among either MDZ or DEX groups. Children who were 
sedated with DEX had a significant delay in onset of 
sedation than those sedated by either MDZ or DEX/MDZ. 
That was in accordance with other studies who stated that 
one disadvantage of intranasal DEX when compared with 
MID was the relatively slow onset of effect (14, 31, 32). 

As for the duration of sedation, there were 
significant differences between the three groups, where 
MDZ had the shortest duration and DEX/MDZ had the 
longest duration of action. The combination between the two 
sedative drugs benefits from synergistic effect of both; as 
MDZ has the rapid onset of action while DEX has a more 
prolonged effect.  The slower onset of sedation with DEX 
may be due to the lag time required to reach peak plasma 
concentration specially with small doses, that was proved in 
a study by Yoo et al. (33), that following intranasal 
administration of DEX in healthy volunteers, the time to 
maximum plasma concentration had been reached 38 min 
after administration. While the lipophilic property of MDZ 
make it reach the  brain quickly with a distribution half-life 
of 6-15 minutes after administration (11). Similarly, Sheta et 
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al. (14), and Colin et al. (35) concluded that MDZ could be 
suitable for short-lasting procedures. Thus, the use of MDZ 
might be more beneficial for sedating patients in busy 
outpatient clinics. 

In present study mild alterations in vital signs were 
reported but no clinical intervention was required. This was 
in accordance with previous studies (6, 14, 34). As observed, 
the changes occurred within vital signs were dependent on 
drug dosage. Previously, Colin et al. (34), proved that DEX 
sedative and vital signs are highly correlated.  For heart rate, 
a straightforward correlation was detected with the sedative 
effects, while the relationship between blood pressure and 
the sedative effects was less straight forward (34). The effect 
of DEX on blood pressure is a biphasic effect with transient 
hypertension followed by hypotension (14, 29, 31). The 
transient hypertension can be avoided with a slow increase 
in concentration (6, 9).  This might explain the reason why 
there was no hypertension detected among the participants, 
since the nebulizer allowed for slow administration of drug 
and so avoided a sudden high plasma concentration. In the 
present study, blood pressure slightly decreased with DEX 
administration, but no increase in blood pressure was 
observed. Therefore, the slow administration of DEX is 
beneficial to avoid  unwanted blood pressure changes (29). 
However, Mountain et al. (35), indicated that administration 
of up to 4 μg/kg DEX would only result in hypotension and 
bradycardia. This is related to the sympatholytic effect of 
DEX. It had been proved that the decrease in heart rates with 
DEX are dose dependent as well (36) , that proves the 
significant difference detected between DEX and 
DEX/MDZ group.  

Using high doses of DEX provided adequate 
sedation associated with decrease in heart rate and blood 
pressure within a normal range of deviation , and was not 
associated with adverse events. (36) Similarly, Maaly et al. 
(37), 
comparing the hemodynamic parameters of MDZ and DEX i
n infants found that DEX resulted in decreased heart rate and 
blood pressure.  In contrast to the findings of the current 
study, Sheta et al. (14), reported no changes in neither heart 
rate nor blood pressure with DEX, while Greaves et al. (24), 
and Togawa et al. (38), reported that MDZ caused vital signs 
stability.  However, in current study, MDZ had caused mild 
decrease in both BP and HR compared to DEX regimens ( 
DEX, DEX/MID).  

Oxygen saturation levels were stable among all 
children participated in the present study during the whole 
session of sedation either with MDZ, DEX, or their 
combination. As stated with Barends 
(6), MDZ has the potential to cause loss of airway reflexes, a
nd breathing distress, while DEX does not impair the 
respiratory drive. In contrast, low oxygen saturation levels 
had been reported after DEX administration by Tobias and 
Leder (39),  that did not require any clinical intervention.  

On overall assessment it was found that MID, 
DEX, and their combination are safe drugs to be used during 
dental treatment for preschool children. However, DEX has 
moderately slow pharmacokinetics in comparison to MID, 
and so its delayed onset and recovery time, make it 
unsuitable for short procedures. One of the limitation in the 

present study was the division of the calculated dosage for 
each child into two to  keep the blindness, which prolonged 
the administration time and might had affected the plasma 
concentration of sedative drug. According to findings of the 
current study the null hypothesis was rejected. 
 
CONCLUSION 
It was concluded that MDZ, DEX, and their combination are 
safe for use during in moderate sedation for preschool 
children, to enhance the child’s comfort and control anxiety 
during dental treatment. However, the use of Midazolam 
might be more beneficial for short procedures carried out in 
busy outpatient centers, but the use of Dexmedetomidine or 
a combination of Dexmedetomidine and Midazolam is more 
effective for long extensive dental treatment.  
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