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INTRODUCTION
Dental fear and anxiety are widely
affecting young children, and are co
barrier in pediatric dentistry (1). Howeve
young children specially preschoolers caphave 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-

deredpthe global
oral health of
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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 pg/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
pg/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 knowledg
few studies were conducted on pediatric dental se
using nebulized MDZ versus DEX and a combi
both drugs. The study aims to evaluate a
nebulized MDZ, DEX and their combinatig
sedative drugs for preschoolers undergoig
in terms of onset and duration of sgda
terms of vital signs. The null hypothesis would
is no difference between the effect of MZD, D
combination regarding the onset, duration and safet
sedation for preschool children.

MATERIALS A
Ethical approval for t
Research  Ethics CO
Alexandria University
and  registered on

Dentistry,
IORG 0008839)

The study was a three-arm ran
parallel design following the
The PICO question was: do ¥
procedural sedation (Population:
(Intervention: 1), compared to De
combination (Comparison: C) show bé
sedation, and safety (outcome: O)?

The study was conducted on pre ers (aged 4-6
years) attending the outpatient clinic 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.

) with Midazolam
detomidine or their
onset, duration of
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Healthy preschoolers classified according to American
Society Anesthesiologists Physical Status Classification
(ASA | or Il 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
s using a computer generated list of random
location was performed by using permuted
e, where allocation ratio is intended to be

received 0.5 mg/kg MDZ,
EX, and study group Il
0.3 mg/kg MDZ. The

nebulizer, where cont
group | received

ess the health of the
ith the pre-sedation
Id’s body weight and baseline vital
According to the randomization plan,
be used during the procedural session
2d from parenteral forms. The proper
age; calculated from the body weight
) equal final volume by adding distilled
d divided equally into two identical insulin
aintain operator blinding. In case of using a
Jative drug “0.5 mg/kg MDZ (24), or 5 pg/kg DEX
e dosage was divided into two syringes. In case of
bing two sedative drugs “3 pg/kg DEX followed by 0.3
g/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, Sa0O2, 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 Stan
Deviation (SD) were calculated for all quantitative vagi
One-way ANOVA test was used to compare age
3 study groups. Dichotomous variables wi
among the 3 groups using Chi square te
quantitative non-normally distributed v
duration of sedation), Kruskal — W
compare the 3 groups followed by post-h
multiple comparisons using Bonferroni adju
significant differences. Repeated measures ANO
used for comparing variables among the 3 study gro
different time points (Systolic blood pressure, diasto
blood pressure, heart@ate, and oxygen saturation).

RESULTS
All children enrolled in
CONSORT diagram sho

eted the protocol, A
ocol after 24

comparable in terms of dema
of treatment (Tables 1 and

age and sex (P= 0.06, 0.47, Tak ach child received
quadrant treatment; type and d of treatment werg
comparable for all groups (Table X
DBP, HR, SaO, ) for all childre
baseline (Table 3).

Both the onset and duration of
drugs showed a statistically sig
(P=<0.001, Table 2). Dexmedetomiding had significantly
delayed onset of action with a mean timie 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).

hof sedative
difference

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
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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).
ding the heart rate, there was a significant
detected through the sedation sessions. Both
type had statistical significant effect on the
01, Table 3, figure 3) As for oxygen
no statistically significant difference
er time nor sedative drug on the
ion during the sedation session

saturation,
for the effect
percentage of
(Table 3).

85 children were eligible

Inclusion Criteria

* Agerange 4.6 years et Exclusion Criteria

+ Fraril scale soore 1, 2 + History of nevrological or cogrilive altsrations
* ASATor I physical status. * Presence of facial deformities

* Needs 30 min denfal intervention under local anesthesiz * Mouth breathers

+ Parentiguardian’s written consent —

| 72 children included |

T e
!—[ ) ]

Study Group I (n=24) Study group IT (n=24)
Nebulized 3 pgkg DEX Netulized 3 pgkg DEX/ 03 mgkg
MDZ

Control group (n=24)
Nebulized 0.3 mgkg MDZ

[ Dental freatment }
[ Assessments ]
Pre-sedstion: Sedation procedure: Operative procedure: Post -operative:
+  Vital signs recorded »  Vital signs recorded ¢ Onset of sedation «  Vital sipnsrecorded
) ‘befween two sedative + Duration of sedation
atbaseline drug dosages, and after
nebulization.
[ Follow up after24hours ]
Post-operative response to sedative drug via telephone
W

Research design flow chart according to CONSORT

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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Tablel: Demographic data, and type of treatment among

B study groups:

105
100
@ o ——MDZ
& ~=-DEX
. a0 —a—DEX/MDZ
5 408 + 440 +
" ‘ Age (mean £SD) | 4 49 . 0.47
Baseline After 1stdrug  After 2ud drug  Postoperative
dosage dosage
14 17
Figure 2a: (58.3%) . | (70.8%)
Comparison of the effect of sedative drugs on systolic blood
pressure among study groups. 10 . @s. |/ .
MDZ: Midazolam (41.7%) 8%) (29.2%)
DEX: Dexmedetomidine 5
DEX/MDZ: Dexmedetomidine-Midazolam combination Resto (20.8% 4
ns ' (16.7%)
- Stainless 1
i (4.16%)
!
2 62 =—=NMDZ
b —&—DEX
- f: —ir—DEX/MDZ 24
5 (100%)
b
* Baseline  After 1st drug After 2nd drug  postoperative
dosage dosage 5
0, 0,
Figure 2b: (16.6% §12.5 % (20.83%)
comparison of the effect of sedative drugs on diastolic blog

pressure among studyagroups.
MDZ: Midazolam
DEX: Dexmedetomidi

DEX/MDZ: Dexmedeto combination
120
100
4 80
ﬁ 60 - ——MDZ gEX/MD
; —8-DEX
40 4 ~—~DEXMDZ
2 11.88+ 17.08 8.33 +
5.48a +5.88 b 434 a
U ! !
Baseline  After 1st dug After 2nd diug Postoperative
dosage dosage 38.33+1 | 48.33+15 | 68.13+17
45a .3b A12¢
Figure 3:

Comparison of the effect of sedative drugs on heart rate
among study groups.
MDZ: Midazolam

£: Kruskal - Wallis Test.

i - *Statistically significant at P value <0.05.
DEX: Dexmedetomidine a,b,c Different letters denote statistically significant
difference between groups using Bonferroni adjustment for

DEX/MDZ: Dexmedetomidine-Midazolam combination
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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:

Test ¥
DEX/MD
SIGN MDZzZ | DEX z P
Value

Baseline

After  1st ' 97.46 100.46

drug dosage

I+
I+

After  2nd 93.33 90.67 0.64

drug dosage | o 6.96 7.52

I+
I+

Postoperati
ve

Test ¥ .
P Value <0.001*

I+

Baseline +

After  1st ' 66.63
Mean | drug dosage | - 6.75

+SD After 2nd ' 63.83
drug dosage | ~ 7.30 5.12

I+
5]
oo
)
[
I+

Postoperati
ve

Test ¥
P Value

Baseline

After  1st
drug dosage

After 2nd
drug dosage

Postoperati
ve

Test ¥
P Value

Baseline

After  1st
drug dosage

After 2nd
drug dosage

Postoperati
ve
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Test ¥ 0.91
P Value 0.42

¥ : Repeated measures ANOVA

*Statistically significant at P value <0.05

MDZ: Midazolam

DEX: Dexmedetomidine

DEX/MDZ: Dexmedetomidine-Midazolam combination

DISCUSSION:

ion is used as an adjunct to basic behavior
echniques to control children’s anxiety during
s. Sedation using MDZ, DEX, and DEX/MDZ

do not co-operate in the dental
s able to express their fears and

ation, because of its
. However, DEX use
momentum, for its
t (6). In the year
suggested that
d infants since it has
ties, it induces minimal respiratory
ect on heart rate. The combination of
be viewed as a balancing technique to
m result with minimum risk of
he use of combination of DEX and
ad shown an increase in the efficacy of
ing the risk of respiratory depression that

sympatholytic
depression and
sedative agents s

n the present study, the combination of DEX/MDZ
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 present study was the division of the calculated dosage for
suitable for short-lasting procedures. Thus, the use of MDZ each child into two to keep the blindness, which prolonged
might be more beneficial for sedating patients in busy the administration time and might had affected the plasma
outpatient clinics. concentration of sedative drug. According to findings of the
In present study mild alterations in vital signs were current study the null hypothesis was rejected.

reported but no clinical intervention was required. This was

in accordance with previous studies (6, 14, 34). As observed, CONCLUSION

the changes occurred within vital signs were dependent on It was concluded that MDZ, DEX, and their combination are
drug dosage. Previously, Colin et al. (34), proved that DEX safe for use during in moderate sedation for preschool
sedative and vital signs are highly correlated. For heart rate, children, to enhance the child’s comfort and control anxiety
a straightforward correlation was detected with the sedative during dental treatment. However, the use of Midazolam
effects, while the relationship between blood pressure and might be beneficial for short procedures carried out in

the sedative effects was less straight forward (34). The effect busy ou nt centers, but the use of Dexmedetomidine or
of DEX on blood pressure is a biphasic effect with transient f Dexmedetomidine and Midazolam is more
hypertension followed by hypotension (14, 29, 31). The xtensive dental treatment.
transient hypertension can be avoided with a slow increase
in concentration (6, 9). This might explain the reason why they have no conflicts of interest.
there was no hypertension detected among the participants, ACKNOWLEDGMENT,
since the nebulizer allowed for slow administration of drug I would like to thank all children and their families who
and so avoided a sudden high plasma concentration. In the
present study, blood pressure slightly decreased with DE
administration, but no increase in blood press
observed. Therefore, the slow administration of Y arative evaluation of
beneficial to avoid unwanted blood pressure g . idine, ketamine, and their
However, Mountain et al. (35), indicated th ini i i icati utpatient pediatric
of up to 4 pg/kg DEX would only result i -191:167-71.

i i ’ iya V. Behaviour
child.  Stomatologija.

DEX. It had been proved that the decrease in hee
DEX are dose dependent as well (36) , that p
significant  difference detected between
DEX/MDZ group.

Using high doses of DEX provided adequat
sedation associated decrease in heart rate and blood
pressure within a no ange of deviation , and was not
associated with adverse
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